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T he . present “nventlon relates tq a lanminated core nmachining apparatus,
whi ch is constzfct ed so that a lainated menber is rota

| am nat ed cor o 1 o eiiﬁpﬁ“é@n‘é?g?g’{%?‘??? formed in the f fH[NIlIIlIWlMI|IIIIIIIl||II|

manner. More speC|f|caIIﬁ? Ehb@.phﬁg r|a s carrieg
feeder, and then, is nachlned I'n éac ) statlon nmounted to a press

machi ne. Furt her, the stri material is seqyentlall | am nated while belng
punched as a sheetCAMINARER: CHRE MACHINING ARRARATYSati on. As

descri bed above, the | am nated plate has been formed in a manner that the
strip material is machined in each

."BACKGROUND OF THE INVENTION

L] '..
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(1) Field of the Invention

The;prééent invention relates to a laminated core
machining apparatus, which laminates a sfrip material
while forwardly feeding it. More particularly, the
present invention relates to a laminated core machihing
apparatus,'which is constructed so that a laminated
member is rotatable in a die in a laminating process.

(2) Description of the Prior Art

In general, .a laminated core, for example, a motor
core is formed in the following manner. More
specifically, a fhin—plate strip material is carried
by a feeder, and then, is machined in each die station
mounted to a press machine. Further, the'strip
material is sequentially laminated while being punched
as a sheet of laminated plate in a laminating station.
As described above, the laminated plate has been formed

in a manner that the strip material is machined in each

station, and is punched every one sheet by a shear. In



station, and is punched every one sheet by a shear. In 1 this case,
-however, when nolding the strip material, non-uniformty occurs in a
t hi ckness of the I gmnated plate. For this reason, in the conventional
case, the strip material is sequentially rotated at a predeterm ned angle
win the | ami ngtyi ng station, and is_subjected to pressure welding after the
rotation is stopped By d0|ng so, the thickness of each Ianinated pl at e

i s made uniforng while the | am nat te.ls aulk d. Furt e press
machi ne ﬁlé% Sh&BH°® %u%ﬁ BEV Rt h Vglﬁe%ng\ogl(?ﬁﬁgx ttclu'é & N3 eqw orfsht for
rotating the lamnated plate (or a |am nated nenber in which a plurality
of |ani rma®BdYbEesMistY aRFRATRI)1nnat RBlakne gt Pfg Hatrtemingtedating
output fromthe press nachine is transmtted, and thereby, the angle index

head i s pltaven. Therahhlis meesoheadn o iaeEnven thamailt ceege petheot at ed
at a predetermned angle within a range of feed timng of the press

machi ne étﬁ:.%e']ﬁ'é@larl%[ﬁnfsa@é uefr{ﬁ'@lgz 2o 9redVep Bhe drive of the
angl e index "head is conpleted , e angl e exceeds a crank angle

predetermined angle in the laminating station, and is
subjected to pressure welding after the rotation is
stopped. By doing so, the thickness of each laminated
plate is made uniform while the laminated plate is
caulked. Further, the press machine has been mounted
with an angle index head:as the equipment for rotating
the laminated plate (or a laminated member in which a
plurality of laminated plates is laminated) in the
laminating station. A rotating output from the press
machine is transmitted, and thereby, the angle index
head is driven.

The angle index head is driven so that it can be
rotated at a predetermined angle within a range of feed
timing of the press machine (in general, crank angle
from 270° to 90°). When the drive of the angle index
head is completed (i.e., the angle exceeds a crank angle
of 90°), the press machine goes into its machining
timing (in general; crank angle from 90° to 270°), and

thereafter, machining is carried out in each station.



of 900), the press machine goes into its machining timng (in general,
acrank angle from90 to 270), and thereafter, machining is carried out in
each station. 2 ti .. |In particular, in the lamnating station, a
plurality of lam nated plates is subjected to pressure welding and
““caul king. Further, the angle index head includes a cam section having a
camdriven by a canshaft, and an indexing section having an output shaft

and a pl r e sect am
roller |szr %%‘%Eelgg%y ?heqc%;éégc?%gﬁ%t%gﬂe%%%?%mneg& %jr')lgrglv%e% respect

to th %) d.th th t_shaft ated at
or edot e/t neAm G Bas & RS Sl R RHSH YoCoRi B SAPH BEA A,

conventional |am nated core machining apparatus, the angle index head has
been necrdi ca@ulkingnstructed having the cam section and the index section
as descri bed above, or an angle has been set by a servonotor. In addition,
t he above anglratrtHex hegde arigldotihdawnneben il@Ca.lﬁi‘esllagqmﬂit of the

~ press nachi ne

section having a cam driven by a camshaft, and an
indexing section having an output shaft and a plurality
of cam rollers engaging with the cam section. The cam
roller is rotated by the cam section at a predetermined
angle with respect to the center of rotation, and
thereby, the output shafﬁ is rotated at a predetermined
angle so that angle indexing can be carried out.

In a conventional laminated core machining
apparatus, the angle index head has been mechanically
constructed having the cam section and the index section
as described aboye, or an angle has been set by a
ser\;omotor. In add‘ition, the above angle index heads
are both connected to a driving part of the press machine
via a transmission member. Thus, the angle index head
is continuously rotated at a uniform speed in
synchronous with a rotation of the driving part of the
press machine. On the other hand, the output shaft of

the angle index head has been intermittently driven in

the following manner. That is, the output shaft of the



via a transm ssion nenber. Thus, the angle index head is continuously
“totated at a uniform speed in synchronous with a rotation of the driving
part of the press machine. On the other hand, the output shaft of the
angl e i ndex head has been intermttently driven in the follow ng manner.
“That is, the output shaft of the 3 angle index head is rotated at a
predeterm ned angle during feed timng (crank angle from270 to 90) of the

press naghigiee 2RAd:S hBad {4 abbeh s @ragd étﬁféd@tré.ﬂgin%@ﬂpﬁ% timng
(crank angle from90 to 2700). However, in the above conventional |am nated

core maghinin ratus, that is, in the angle_index head. having the
mechani c3MTst" cf%ggl %ﬁ&%ngcfﬁgj%%%ﬁﬁtfﬁgmaﬁaq h&9 ﬁ&’e%i R EB&ion, it
is inpossible to set arotating angle to an arbitrary angle. Moreover,

al t houghPTRE S RaFPAFeanGne ils 4& atpo R R tsePPPasysdaty dweing
servonotor, there is the limt in a high-speed operation; as a result, it
i S i nposmiakitel h bngc i Bukngn ( crpnk earptl of £ pomdea ¢ vidby 2 #08Y her, the
timng when the rotation of the output shaft of the angle index head is

st opped coi nci deweWdh, t 18 £B_IaBERR diPfehtT®nd £F Pk £30E02Q) Of the
feed timng. For this reason,
machining apparatus, that is, in the angle index head
having the mechanical structure including the cam
section and the indexing section, it is impossible to
'. set a rotating angle to an arbitrary angle. Moreover,
although the rotafing angle is set to an arbitrary angle
by the servomotor, there is the limit in a high;speed
operation; as a result, it is impossible to achieve an
improvement of productivity. Further, the timing when
the rotation of the output shaft of the angle index head
is stopped coinc;des with the feed completion time
(crank angle of 906) ‘of the feed timing. For this reason,
. the conventional machining apparatus goes into a
machining timing at the same time when angle_indexing
is completed. In other words, a pilot punch arranged
in an upper die quickly enters a laminated member when
the laminated member is rotated and the rotation is

stopped. 1In particular, in the case of operating the

press machine at a high speed, the rbtating laminated



t he conventional nmachining apparatus goes into a machining timng at the
sane tinme when angle indexing is conpleted. In other words, a pilot punch
arranged in an upper die quickly enters a | am nated nenber when the

] am nated nmenber is rotated and the rotation is stopped. In particular, in
The case of operating the press machine at a high speed, the rotating

| am nat ed 4 nenber can not be imrediately secured at a rest position by

the rotatiqQn stop; as resul t...a run-out (vibratiaqn ' e din the

| ami nat ‘é‘&"ﬁ%%e?ghﬂl??:n St HEme éy"f‘e‘}%ﬁ’oﬁeé“ﬁ%‘% ar%(r%l- %&t%é\ﬂ%e$§%é%pi | ot
punch of the upper die enters the |am nated nenber, the follow n probl em
has ari benthehaotatieon $HEORCads 8fTRAYErt i fyTWHePBEl bV ipFRRLPRY0 a
predeterm ned position (e.g., hole) of the |am nated nmenber, the pil ot

punch cald igleseraittdd ahat hehepdraminadied heeinbeimat edumdm@rthes a resul t,
there is a possibility that the pilot punch is broken and danaged. For

this re@%%r%taiogh,'&f’e@qe Speradhen %@meﬁhée?m@te\tﬁmcﬁso@m@urse to
achi eve™t he above hi gh-speed operation, the follow ng course is taken.
More  speclfically o fP8rd NASK R95EL ERY RefiBRY, UhEY £ 10wing
problem has arisen. That is, in the case of inserting
the pilot punch into a predetermined position (e.g.,
"hole) of the laminated member, the pilot punch collides
with another portion of the laminated member; as a
result, there is a possibility that the pilot punch is
broken and damaged. For this reason, a high-speed
operation can not be achieved.

As one course to achieve the above high-speed
operation, the following course is taken. More
specifically, the:.indexing section is constructed so
that the output éhaft of the angle.index head is set
to 180° or less (e.g., 150°, 120°, etc.) with respect
to a rotation of 180° of an input shaft. Further, the
rotation of the output shaft is completed at a timing
faster thaﬁ the feed timing of the press machine so as
to provide the differencé in the rotation stop between
the input and output shafts, and thereby, a stop time

is provided. During the stop time, it is possible to



that the output shaft of the angle index head is set to 1800 or |ess
fte.g.. 1500, 120, etc.) wth respect to a rotation of 180 of an input
shaft. Further, the rotation of the output shaft is conpleted at a timng
faster than the feed timng of the press machine so as to provide the
Yifference in the rotation stop between the input and output shafts, and
thereby, a stop tinme is provided. During the stop tine, it is possible to

5 attenuateeigatdntid riffebatedeibtiebialinatRd 160hEna tlyRYS e i N this

case, the index angle of the indéxing section is made snall, and thereby,
this is sin reducti.on.of strength_of. the | e i ndex
head i ts%?{";g(;}feg#' t %%s%?lé'aéso%g?t’ %gl S rrlp%%é;f':b?lg gt%'oega%%i the énﬁf t8Heed

operation. SUVMARY OF THE | NVENTI ON The present invention has been

pr oposed® ¢ tdier 1St HARZEy EMHel ab&RE prRBEERY Actbid nhfya Frobpect of
the present invention is to provide a | am nated core machining apparatus,
whi ch carf achiusingl p setdactdoat iof atglengthaolfatimatadglerhaideaki | e
achieving a high-speed operation, and further, can perform machining

Wi t hout Kad8l ot Sel ¥ oEbroftH® radduriedit is impossible to

achieve a high-speed operation.

SUMMARY OF THE INVENTION

The present invention has been proposed in order
to solve the above problem. Accordingly, an objeét of
the present invention is to provide a laminated core
machining apparatus, which can arbitrarily set a
rotating angle of a laminated member while achieving
a high-speed operation, and further, can perform
machining withouﬁ_causing a run-out of the laminated
membef generated in operating ét a high speed.

In order to solve the above problem, according to
oné aspect of the present invention, there is provided
a laminated core machining apparatus, which comprises:
a press machine; a feeder for feeding a strip material
to the press machine; and an angle index head outputting
an intermittent rotation when a drive from the press

machine is transmitted thereto, and carries out



_menber generated in operating at a high speed. in order to solve the above
‘problem according to one aspect of the present invention, there is
provided a |lam nated core nachining apparatus, which conprises: a press
machine; a feeder for feeding a strip material to the press machine; and
an angle index head outputting an intermttent rotation when a drive from
the press nachine is transmtted thereto, and carries out 6 lamnating in
a mannerlamisequing aln yar oisatneyg af |sedguanad aknberdtatingmiaati ng
process when forwardly feeding the strip nmaterial so that a | am nated core

can be iam&ﬁwﬁ%eh&éﬁ%@@%ﬁﬁ%thg%ﬁ!%%égs%ﬁanafo%ﬂile 1index

head for rotating the |am nated nenber and a gear system connected to the

le i Is I bl f bi i '
ani ndet e PR APt PRTa SRR M Pl ot Elgatingro

I ndex head is connected wth the gear systemso that the | am nated nenber
can be P8t {oFdned - a predeterm ned angle, the nunber of gear teeth of the
above gears is arbitrarily conbined, and :thereby, it is possible to
arbitrarily sethémmeimtehengpparatus is connected with an angle

index head for rotating the laminated member and a gear
system connected to the angle index head and having a
gear assembly capable of arbitrarily setting an index
angle, in the laminating process.

Therefore, since the angle index head is connected
‘with the gear system so that the laminated member can
‘be rotated at a predetermined angle, the number of gear
teeth of the above gears is arbitrarily combined, and
"thereby., it is possible to arbitrarily set the rotating
angle of the laminated member. In addition, the
machinihg apparafus is mechaniéally connected to fhe
press machine; therefore, a high-speed operation can
be achieved.

Further, the gear system is constructed so that
the rotating angle of the output driving shaft is set
by the combination of four types of gears. Thus, when

the output angle of the angle index head is set to 01,

and each number of gear teeth of the gears is set as



‘angl e of the lam nated nmenber. In addition, the machining apparatus is
‘mechani cal ly connected to the press machine; therefore, a high-speed

operation can be achieved. Further, the gear systemis constructed so that

the rotating angle of the output driving shaft is set by the conbination
the output angle of the angle index
set to 01, and each nunber of gear teeth of the gears is set as

of four types of gears. Thus, when

head is

N1 , N2,NN3, N2ndN¥, dha Natatihig meghe ity einghe out pEt thd iotitwgushaft of

the gear systemis obtained fromthe

foll owi ng equation of 0 = 01 x (N

X

N3) / (NZrXvihg dharcardi pakl e ot EQuedrais BaHOhagbiddshyrauer of
teeth is changed, and thereby, it is possible to.set an arbitrary rotating

Furt her PALIGRiERg LA biAR: ChaBeet OB < HE SAbesh N e b, Ther e | s

provided a | am nated core nmachi ni ng apparatus, which conprises: a press

machi ne;

copbinReioforof e€@UTy 22805 f1¢BieG ArkHtOREHr BY¥Ebe®mchifne; and
an angl e index head outputting an intermttent rotation when a drive from
the presseeth is changed, and thereby, it is possible to set

an arbitrary rotating angle, and to achieve fine
adjustment to the target rotating angle.

Further, according to another aspect of the
present invention, there is provided a laminated core
machining apparatus, which comprises: a press maéhine;
a feeder for feeding a strip material to the press
machine; and an angle index head outputting an
intermittent rotation when a drive from the press
machine is transmitted thereto, and carries out
laminating in a manner of Sequentially rotating a
laminated member in a laminating. process when forwardly
feeding the strip material so that a laminated core can
be formed,

wherein the apparatus is connected with an angle
index head for rotating the laminated member and a gear
system connected to the angle index head and having a
gear assembly capable of arbitrarily setting an index

angle, in the laminating process
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machine is transmtted thereto, and carries out lamnating in a manner of
‘sequentially rotating a |aninated nenber in a |ani nating process when
forwardly ‘feeding the strip material so that a lam nated core can be
formed, wherein the apparatus is connected with an angle index head for
Ffotating the |am nated nmember and a gear system connected to the angle

i ndex head and #R¥i Bg ¢ e 98RaASSKARLY fgp?ﬁh%eoéFgaibiﬁ}dé%r%leﬁ setting an

index angle, in the |I'am nating process e ang x 8”}’2 ESB?G&E ed
ia a non: | f tion mechanismw th respect to a rotating outpl

;”he presgn?rgg F%‘é,rpr‘ér%lc?urf p’ﬂ?cg’ﬁ«ﬂjts‘af Wit RERPGTF oF A otFehakdatmni sm has
a forward feed timn rotating faster than an input shaft of the

non- uni f FWEPHSt 1ok PTeFssdmadhing stap putimdt cahafet posyvitdes

between a rotation stop tinme of the output driving shaft of the gear

syst em ampm- eec stmpmbitionimacheerd $mhag. aThereiare, &84t 88| am nat ed
core machining apparatus of the present invention, the rotation oulput of

the pressamahiing i SasEansRHd £tk 01 hRG NYKAPE! QEM nIPLIQN JEGhani sm In
t he non-uni form noti on nechani sm

motion mechanism so that a stop period can be provided

between a rotation stop time of the output driving shaft

of the gear system and a feed stop time of a feed timing.

Therefore, in the laminated core machining

apparatus of the present invention, the rotation output

of the press machine is transmitted to the non-uniform

motion mechanism. In the non-uniform motion mechanism,
the rotation output of the input shaft rotating at a
uniform speed is transmitted to the output shaft at a
non-uniform sbeed. Thus, the:position.rotating'faster
than the input sﬂaft is set during the feed timing of
the press machine, and thereby, the output driving shaft
of the gear system connected to the angle index head
reaches the rotation completion position before the
feed timing is completed. As a result, the output
driving shaft of the gear system has the stop period

until the feed timing is completed after the rotation

of the output driving shaft of the gear system is



the rotation output of the input shaft rotating at a uniformspeed is
transmtted to the output shaft at a non-uniform speed. Thus, the position
rotating faster than the input shaft is set during the feed timng of the
press nmachi ne, and thereby, the output driving shaft of the gear system
ctonnected to the angle index head reaches the rotation conpletion position
before the feed timng is conpleted. As a result, the output driving
shaft of CPR®PkrbedsystErergs arr. sthe pamodutumy | thaerbdadttiom of i s
conpleted after the rotation of the output driving shaft of the gear

system i the doampiabacd Tinemtfear ei st ket teénuatedydtike i@t ahieors ©bp t he
| am nat ed nenber is attenuated during the stop period, and in tﬁe case

wher e thgeWiRKH , dh8aPk hot N R e GPES Nt ®, rﬂﬁ)ﬁ%g][ Hiteegﬁ.’ﬁﬁtg%%%nich goes

into the predeterm ned position, so that thepi pun
i nterference and coIIisiin with other portions of the ,Igninated nmenber .

Ther ef or 8°SFhe- hERh &L af AL DR RS FIIP G ndt e d986% HAERI iRy appar at us

further makes it possible to achieve a_ high-speed operation. In the
non- uni fBFRARE¢PRIMEDAAPSHt WPen SRethiafpftheai Loty grunghshast ngf t he
press machi ne side)

interference and collision with other portions of the

laminated member. Therefore, the mechanically
connected laminated core machining apparatus further
makes it possible to achieve a high-speed operation.
In the non-uniform motion mechanism, when the
inpqt shaft (rotary shaft of the press machine side)
of the non-uniform motion mechanism is rotated, the
rotation output is transmitted to the output.shaft
(rotary shaft of the.angle index head side) positioned
eccentrically with the input shaft by the connecting
lever. Therefore; the uniform rotation of the input
shaft of the non-uniform motion mechanism is outputted
as the non-uniform rotation of the output shaft of the
non-uniform motion mechanism. In other words, the
output driving shaft of the gear system connected to
the output shaft of the non-uniform motion mechanism
via the angle index head has a forward feed timing with

respect to the feed timing of the press machine. Thus,

10



of the non-uniformnotion nmechanismis rotated, the rotation output is
““transnmitted to the output shaft (rotary shaft of the angle index head
side) positioned eccentrically with the input shaft by the connecting

| ever. Therefore, the uniformrotation of the input shaft of the
hon-uni form noti on nechanismis outputted as the non-uniformrotation of
the output shaft of the non-uniformnotion nechanism In other words, the

out put _dghi 39,SPaLh Podder IRANSYPLEIEIOMECI AY Yhe LAGSAULA; ghal L of

u
t he non-uniform notion nmechanism™via ?ﬁe angl e |n32¥3heaﬁehas a rward
feed timpg with respect tqQ the feed timng of the press nachine. Thus, 10
et or i S PE PR Rehaae qurhly THEEPOEa (THEG 07 TRE4H Bag
machi ne, and thereby, the time rotating and stopping the |am nated nmenber
comes fa@n€rsteAPing thenprarimatefl mpabede Cemasnfastay dilvar, thige stop
period is provided w thout making small the index angle of the angle index

head. Bycdmpl@gtsboni toff SthesHdr@ ttimiaidgenudlieeib€on; othebystdp rotati on
of the | am nated nmenber during the stop period, and to achieve a

i gh' SPESEraRd ald Prabiaed wiahGuRImbRA Y 'SHELR thl 1RASUAgladex head
of the angle index head. By doing so, it is possible
to attenuate the run-out by the rotation of the
laminated member during the stop period, and to achieve

a high-speed operation without reducing the strength

of the angle index head itself.

BRIEF DESCRIPTION OF_ THE DRAWINGS

The above and further objects and features of the
present invention will become more fully apparent f£from
the following detailed description with reference to
the accompanying.drawings in which:

FIG. 1 is a top plan view schematically showing
a laminated core machining apparatus according to one
embodiment of the present invention:

FIG. 2 is a rear view showing a non~uniform motion
head and an angle index head shown in FIG. 1;

FIG. 3 is a cross-sectional view taken along the

line III-III shown in FIG. 1;

11



BRI EF DESCRI PTI ON OF THE DRAW NGS The above and further objects and
features of the present invention will becone nore fully apparent from
the follow ng detailed description with reference to the acconpanying
drawings in which: FIG 1 is a top plan view schematically showing a

‘I am nated core machi ni ng apparatus according to one enbodi ment of the
present invention; FIG 2 is a rear view showi ng a non-uniformnotion head

and an angle ingex headsshownrb8skEldactiohldl® Jikbw sKbERIHFaahbonal view
taken along the line Ill-111 shown in FIG 1 ; 11 FIG 4 is a '

cross- seghLonals Yo SHOpiag, tieaanalkaph! gumympsi on head shown in FIG 2 ;

FIG 5 is a cross-sectiona I'ew taken al ong the 'mé V - V shown in FIG
4, FIG 6 is a_graph showi ng non-uniformnotion of an output shaft ; FIG

7 is a graph shd@i-ng drarnkTefq e ofFtdfassvigtHideenrpdondi §he side
vi ew showi ng a gear systemshown .in FIG 2;

line V-V shown in FIG. 4;

FIG. 6 is a graph showing non-uniform motion of
an output shaft:

FIG. 7 is a graph showing a crank angle of a press
machine ;

FIG. 8 is a side view showing a gear system shown

. in FIG. 2;

FIG. 9 is a top plan view schematically showing
a laminated core machining apparatus according to
another embodiment of the present invention excepting
the non-uniform motion head shown in FIG. i;

FIG. 10 is g_top_plan view schematically showing.
a laminated core machining appératus according to one
embodiment of the present invention including two
systems, that is, the angle index head and the gear
system in FIG. 1;

FIG. 11 isapartially top plan view showing a strip
material in the case of laminating a stator S and a rotof

R; and

FIG. 12 is a top plan view schematically showing

12



FIG 9 is a top plan view schematically showng a |lam nated core nachi ning
apparatus according to another enbodi nent of the present invention
excepting the non-uniformnotion head showmn in FIG 1; FIG 10 is a. top

| an view schematically showing a |lamnated core machini ng appar at us
according to one enbodi nent of the present invention including two
systens, that is, the angle index head and the gear systemin FIG 1; FIG

11 is a pallamih§tiead pbae wiayh $hdwWdgappaird tus Maitdbding tthe case of
| am nating a stator S and a rotor R and FIG 12 is a top plan view

schemat i §ablohSPosMRbd lldef t| FR NALE L £RLR IRCIADERSE EPRAE AL, A¢AEF ding to

anot her enbodi nent of the present I nvention excepting the non-uniform
motion hgad shown indflG. 11%:DETA LED, DE%?RIPTLCngﬁfTH REFERRED
EMBODI MENTS &H& elbodi Frefit "S- 148 k‘reeas%nts NentitH I'l ‘ve" descri bed
below with reference to the acconpanying drawi ngs. As shown in FIG 1,
according to the enbodinent, a |lam nated core machi ning appar at us

(hereinafter,
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

One embodiment of the present invention will be
described below with reference to the accompanying
drawings.

As shown in FIG. 1, according to the embodiment,
a laminated core machining apparatus_(hereinafter,
referred to as machining apparatus) M comprises a press
machine 1 used as machining apparatus, a feeder 3, a
die 5, a gear system (mechanism) 6, an angle index head
7, and a non-uniform motion head 10. More specifically,
the feeder 3 feeds a strip material W to the press
machine 1, and the die 5 is mouﬁted on a bolster plate
2 of the press machine. Further, the gear system 6 is
connected to a laminating station (laminating procesé)-
51 of the die 5 when receiving a drive from the press
machine 1, and thereafter, is driven. The angle index
head 7 is connected to the gear system 6. The non-
uniform motion head 10 is interposed between the angle

index head 7 and a driving section of the press machine
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referred to as machi ning apparatus ) Mconprises a press machine 1 used as
“machi ning apparatus, a feeder 3, a die 5 a gear system (nmechanism 6, an
angl e index head 7, and a non-uniform notion head 10. Moire specifically ,
the feeder 3 feeds a strip material Wto the press nachine 1, and the die
‘5 is nounted on a bolster plate 2 of the press machine. Further, the gear
system6 is connected to a lamnating station (lam nating process) 51 of

the die b whend egini- @L@tér@terj‘?lsombtt@rpa@sw y@chiele intandHdereafter,
is driven. The angle index head is connected to the gear system 6. The

non- unlgf)]g_zr @Mé quleead 1%3 stlJth %%%(f]e]g 9et$& %p‘%t angle I ndex head 7

and a driving seC|on of "'t pressTmachihe 13 lrh‘inﬁlate strip

material Wis fed into the press machine 1 by the feeder 3, and then, is
sequent | 3EAVSREhAALY i RachdnedaifoPafh: FEAEECB Afoukhed Giet Re press
machine 1. Thereafter, a |amnated sheet (core) |lam nated for each sheet

I n the mhaomtad nr'gnsttzhe opreks snaehliker, 1and Therelaftar,| @am nated core is
formed. In the lam nating station 51, the core is sequentially rotated at
a predet eapiitetk e@N8h@e BS( 888 eINQQIM1 Saltrd FYL£de LB Q@lé@@_ﬁm #Rd
laminating station 51 is caulked, and thereby, a
laminated core is formed. 1In the laminating station
51, the core is sequentially rotated at a predetermined
angle, as one sheet is laminated in the die 5, and
thereafter, is subjected to caulking.
The die 5 mounted on the bolster plate 2 of the
press machine 1 is provided with each machining station
for sequentially machining the strip material W fed.
The laminating station 51, which punches a core from
the strip materigl W and laminates it, is arranged as
the final station.
On the other hand, as shown in FIG. 2, the
non-uniform motion head 10 is arranged on a rear portion
of the press machine 1 in the following manner. An
input shaft 12 is connected via a belt 8 from one end
of a driving section (i.e., crank shaft (not shown) )

of the press machine 1, and an output shaft 13 is

connected to the angle index head 7 arranged on the rear
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thereafter, is subjected to caulking. The die 5 mounted on the bol st
plate 2 of the press machine 1 is provided with each machi ni ng st at
for sequentially machining the strip material Wfed. The |amnating
station 51, which punches a core from the strip nmaterial Wand | am
it, is arranged as the final station. On the other hand, as shown i

2, the

non-uni form notion head 10 is arranged on a rear portion of

er
i on

nat es
n FI G
t he

press maphirteldni off hiehé&oplrevs sigmaatiate Anviapat cehighlihg izo connect ed
via a belt 8 fromone end of a driving section (i.e., crank shaft (

shown))

of t hoRlersse FRCRSNEhbwiNth 3 QUt PULnahRflls 13 1S, £HNVeRLE

the angl e index head 7 arranged on the rear 14 portion of the pres

1lviaa i ng,2 e h,. as_sho in FLG, 1 and FlI ,. a dri
shaf t 33&(}1g %%eggngFe ﬂ|\Ar)1éCJle§M§elaed J?“‘iﬁgx\(lzvgﬁ?e%t Zdltso cﬁpn?ﬁgﬁgsﬁgf fi0%
the gear_system 6 having conbined four gears (Gl, &, G3, and 4).

out put dFPPUTg SRAEF 6 6208t hReIgREr S¥PHIM % ey teeneerdd nedt fieur
| am nating station 51, the lamnating station 51 rotates and drives

| am nat edemarshetGal,oiR a G8t.atamd G4). When an output driving

shaft 62 of the gear system 6 is connected to the
laminating station 51, the laminating station 51
rotates and drives the laxﬁinated member along a rotating
angle of the output driving shaft 62.

As seen from FIG. 4 and FIG. 5, the non-uniform

motion head 10 has a main body case 11, an input shaft

12 and an output shaft 13. More specifically, the main

body case 11 has an internal hollow. Further, the input

'shaft 12 is inserted through the main body case 11 from

one direction to the axial direction, and the output
shaft 13 is inserted. through the main body case 11 from
another direction to the axial direction. One end of
the input shaft 12 is mounted with a pulley 9 projecting
outwardly from the main body case 11, and the other end
thereof is provided with a first rotating lever 15. The
first rotating lever 15 is supported to a support wall
111 extending from an internal bottom wall of the main

body case 11, and is formed into a substantially sector

15
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dto
machi ne
Vi ng
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‘angl e of the output driving shaft 62. As seen fromFIG 4 and FIG 5, the
“non-uni form :notion head 10 has a main body case 11, an input shaft 12
and an out put shaft 13. More specifically, the main body case 11 has an
internal hollow Further, the input shaft 12 is inserted through the main
‘body case 11 from one dlrectlon to the axial direction, and the out put
shaft 13 is inserted through the main body case 11 fron1 anot her direction

to th direct i One_end af _th 1 shaft 12 ounted with
pul | oy FHRPect FHtBiEar oy FAGT E NEOH By TLEE 18 TG t he. ot her

end thereof is provided with a first rotating |ever 15. The first
|%nat|n§QQ@§?bﬂy|%u§mﬂﬁﬁ%@dtg@%ﬁ%@ﬁp@ﬁtﬂwﬂhe inpwiktehaifitg ¥2 om an
internal bottomwall of the main body case 11, and is forned into a

substanti al | yOsestemmd 46 shepeuthuut hehafithe 3f irsstcomatited teyvahd5 is
rotatably supported together with the input shaft 12. One end of the output

shaft 13deptemeei®d $8et PG .COUPLUWS 28e( $8@ He@.n%o@?’t ehde tlhfl mai n
body case 11, and the other end thereof |s provid a second

rotating.| sven 10, 0.1 e, griR odyecage oyt e $o50RE 4 oLaLLRG ever 16
i's suppo a suppor
rotating lever 16. In the main body case 11, the second
rotating lever 16 is supported to a support wall 112
extending from the internal bottom wall of the main body
case 11, and is formed into a substantially sector shape.
Furthef, the second rotating lever 16 is mounted so as
to face the first rotating lever 15 mounted to the input
shaft 12.

A connecting lever 17 is interposed between the
first and second rotating levers 15 and 16. One end
of the connecting lever 17 is rotatably connected to
the first rotating lever 15 via.a first connecting pin
18 arranged at a position eccentric with the input shaft
12. The other end of the connecting lever 17 is
rotatably connected to the second rotating lever 16 via
a second connecting pin 19 arranged at a position
eccenfric with the output shaft 13.

An axial center distance L1 and an axial center

distance L2 are set to the same dimension. The axial

16



extending fromthe internal bottomwall of the main body case 11, and is
formed into a substantially sector shape. Further, the second rotating

|l ever 16 is nounted so as to face the first rotating | ever 15 nounted to
the input shaft 12. A connecting lever 17 is interposed between the first
‘and second rotating |levers 15 and 16. One end of the connecting |ever 17
Is rotatably connected to the first rotating lever 15 via a first

connect i certier A8 stydwagen 1at saapasidt HAcec pRtweEnWithie tdentBpulsshaft
12. The other end of the connecting lever 17 is rotatably connected to the

second rgb%td@gohe\e%_%ﬁeVifairéts%%??BEchéwQ A 9.3 anged,at a

position eccentric with the out put An axi al " center di spaence L1

and an axial _.center_., djstance L2 are set _to the sane di nension. The axial
16 cent eF 8%t aRe&HY #25aad}%t§]ﬁ€§ t%’(t;v@éﬁ e BEnCANREC IR At PAR of t he
first rotating lever 15 (axis of the input shaft 12) and that of the first

connect i A§ -pi 1 18hegptherotiandnafdie tasiad atepsererdisteace L2 is a
di stance between the center of rotation of the second rotating |ever 16
(axi s ofikha odipttarshafl bet¥Feen the center of rotation of the
second rotating lever 16 (axis of the output shaft 13)
and that of the second connecting pin 19. The input
and output shafts 12 and 13 are arranged on a mutually
eccentric position, and are supported to the main body
case 11;

The input shaft 12 is supported to the main body
~case 11 mounted with the pulley 9 and the support wall
+111 at one:end of the input shaft 12 via a bearing; on
;the other hand, the output shaft 13 is supported to the

main body case 11 far-1d the support wall 112 via a bearing.
By doing so, the rotation of fl:he. driving section of the
press machine 1 is transmitted sequentially to the input
shaft 12, the first rotating lever 15, the first
connecting pin 18, the connecting lever 17, the second
connecting pin 19, the second rotating lever 16 and the
outbut shaft 13. The input shaft 12 and the output

- shaft 13 are situated at an eccentric position, and the

connecting lever 17 is connected to the first and second

17



and that of the second connecting pin 19. The input and output shafts 12
‘and 13 are arranged on a nutually eccentric position, and are supported to
the main body case 11. The input shaft 12 is supported to the nmain body
.case 11 nmounted with the pulley 9 and the support wall 111 at one: end of
‘the input shaft 12 via a bearing; on the other hand, the output shaft 13
IS supported to"'the nain body case 11 and the support wall 112 via a

beari ng. roRatibhgglevenshd 5 aral ild adf thlecedidan tigisepbisint Ddnt R tHpr ess
machine 1 is transmtted sequentially to the input shaft 12, the first

rotati ngre@¢sctStd thd i ast LOBERELR PiBy 18oile §<90”8Q1t£ﬂ9%' Bhes 17,
16 and the

the second connecting pin 19, the second rotating |ever out put

shaft 13 | GRUt shaf .1 he.q t,shaft 13 are situated at an
eccaﬂri%ogﬁx%égﬁ, amj%ﬂé%éﬁﬁ%%gﬂ%%yégv%z f?qsp%%ﬁngcﬁﬁf? PRe first
and second ,17_rotitin | evers 15 and 16 at the eccentric position with

respect PE8StHeQRj 4P t&n it aneingoF R et oRuPE nEhenénWE &thakt apd
connecting lever 17 can nmake a rotating position later than the rotation
of the iapyotshbingampsitigiatfagtsosi than fidsatr tHeerefatse 1 hehef or e,
the connecting lever 17 becomes non-uniform speed so as to
give a ro_tation output to the output shaft 13. A
relation at that time is shown .in FIG. 6.

In FIG. 6, since the input shaft 12 is driven at
a.uniform speed, a locus P of the axial center of the
first connecting pin 18 is shown at each position (P1
to P12) with equal intervals, that is, at an angle of
30°. In this case, the locus is shown by one énd of the
axial center distance L1 (solid line) between the center
of rotation of the first ro.tating lever 15 and the axial
center of the fii‘st connecting pin 18. On the other
hand, since the output shaft 13 is situated at a position
eccentric with the input shaft 12, a 1locus R of the axial
center of the second connecting pin 19 is shown at each
position (R1 to R12) corresponding to the angular
intervals of 30° of the input shaft 12 by interposing

the connecting lever 17. In this case, the locus R is

shown by one end of the axial center distance L2 (double

18



connecting |l ever 17 becones non-uniformspeed so as to give a rotation
“output to the output shaft 13. A relation at that tinme is showm.in FIG 6.
In FIG 6, since the input shaft 12 is driven at a uniform speed, a | ocus
P of the axial center of the first connecting pin 18 is shown at each
‘position (P1L to P12) with equal intervals, that is, at an angle of 300.
In this case, the locus is shown by one end of the axial center distance
L1 (sol idihenebdeveesn the cemtezr of mbbhatawrmofofheHd rsécoaidti ng | ever
15 and the axial center of the first connecting pin 18. On the other

hand, siFseathePuiBWeshabt ahd i€hsi byl abridPSbl Fhe CEeRYAHC W LH
the input shaft 12, a locus R of the axial center of the second connecting

pin 19 i e osi tJ Rl tqQ R12).carrespondi ng tq the angul ar
i nter valésoégg%oﬁ%? ﬁ%g %%ﬁut rEls"}(i’pa {‘e%z By Frter p%Sisn:gnthE%ceoﬁ‘r?e%?? ng | ever

17. In this case, the locus Ris shown by one end of the axial center
di st anc&® LR} dbBbRé 208 i RYshEdRsAtRE LBRt ¥eToFeXoBat Asn t6f fidmNsecond
rotating |l ever 16 and the axial center of the second connecting pin 19.

Fur t her ,an napp@oximaitecey t herilagrgglaR (Slape ,Rkdi s speshowoneditls one
vertex so as to form
in-equal intervals, the output shaft 13 is rotated at
an in-equal speed. Therefore, during one rotation, the
faster rotating position (R3 toR8) is set within a range
of crank angle feed timing, and thereby, in the feed
timing, a ro.,tation timing Tl of the output shaft 13 is
outputted at.a rotatioh faster than the rotational speed
of ‘the input shaft 12, from seeing a graph shown in FIG.
7.

In the case where the input shéft 12 is rotated
within a range of’_. the crank angle feed timing (270° to
90°), the feed timing completidn (crank angle of 90°)
of the output shaft 13 comes faster than the feed timing
completion (crank angle of 90°) of the input shaft 12
(Tl in FIG. 7). Therefore, the output shaft 13 beéomes
a rotation stopped state (stop period T in FIG. 7) until
the input shaft 12 reaches to the crank angle of 90°.

More specifically, for example, when the output shaft

13 is rotated by an angle of 180° while the input shaft
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an approxi mately triangular shape, and is shown with in-equal intervals,
“‘the output shaft 13 is rotated at an in-equal speed. Therefore, during one
rotation, the faster rotating position (R3 to R8) is set within a range
of crank angle feed timng, and thereby, in the feed timng, a rotation
“timing Ti of the output shaft 13 is outputted at a rotation faster t han
the rotational speed of the input shaft 12, from seeing a graph shown in
FIG 7.1Rnisheotaseeditey eaath eenghpudbfshadf dizring ehat €deditithing ,r ange of
the crank angle feed timng (270 to 90), the feed timng conpletion (crank

angl e of tBe) owtplufte smapwt shaik biIsepea hastel than ih@d‘teeghaf@ ng
conpletion (crank angle of 90) of the 1nput shaft 12 (Ti in FIG .

por 1 od Torn B OTRtedIBY b PEERRRS afan, ke SR T bt o Sié‘n’&e of

90. Mre speC|f|caII , for exanple, when the output shaft 13 is rotated
by an ang¥e &fCigH pElen®f ndlt -shaft 19 12 is rotated by an angle of
1600 during the feed timng, the output shaft 13 is stopped until the

i nput shaft 1Phesopdnuiedshefithd3cefinkhengbe-1hiHosd mdtatonshead

10 is connected to a camshaft 32 projected from the main
body case 31 of the angle index head 7 via the coupling
20 (see FIG. 2). The rotation of the output shaft 13
of the non-uniform motion head 10 is transmitted to a
driving shaft 33 of the angle index head 7.  In this
embodiment, the angle index head 7 employs the f;)llowing
known angle index mechanism. More specifically, the
angle index head 7 has a cam section and an angle index
section. The cam section has a cylindrical cam
connected to the g:amshaft 32. The angle index section
has a cam roller, .'which is engaged with the cylindrical
cam and is arranged at plural equal intervals, and
rotates a driving shaft 33 at a predetermined angle.
The driving shaft 33 is arranged so as to upwardly
project from an upper wall of the main body case 31.
Further, as shown in FIG. 3, the driving shaft 33 is
connected to the gear system 6 via a pulley 36 mounted

to the driving shaft 33, a pulley 37 mounted to the input
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by a crank angle of 200. The output shaft 13 of the non-uniformnotion head
10 is connected to a canshaft 32 projected fromthe main body case 31 of
the angle index head 7 via the coupling 20 (see FIG 2). The rotation of
the output shaft 13 of the non-uniformnotion head 10 is transmtted to a
driving shaft 33 of the angle index head 7. In this enbodinent, the angle
I ndex head 7 enploys the following known angle index nechanism More

speci fi cstha¥t t6e ofinghe idelex beartdmhgs amdainsettt @8 agidrarciigde i ndex
section. The cam section has a cylindrical camconnected to the canshaft

32. The pugle dd'de S56MUY s N9§ 2n@2AH Ol 1AL .sHBsAN 1 1nS FARPaged WiLh the

cylindrical camand is arranged at plural equal iIntervals, and rotates a

drivi haft 33 d i ned I The drivi haf 3] d
S0 a5 LS URaPIR T 6] B AR kBB Ul 0L of P Ha N CbUE) ELRE 31

Further, as shown in FIG 3, the driving shaft 33 is_ connected to the gear
syst em BRRETaOPuUl PefFa3B fotifiE2 tel thes WPPPigl RBaf PuUT3 gemps | (@) 37
mounted to the input 20 shaft 61 of the gear system 6 and a belt 38
stretchetb Gét)wsendt ke spupboy: Ithafid 4 Aapstiolw off Fdun8inide

interchangeable gears G2 and G3 for making a combination.
In this case, the input shaft 61 is mounted with the
gear Gl: on the other hand, the output driving shaft
62 is mounted with the gear G4.

The input shaft 61 is rotatably mounted to the case
63 via a bearing, and one end of the input shaft 61 is
provided with a gear pressure member 65 for fotating
the gear Gl together. The gear G2 engaging with the
gear Gl is attached to the support shaft 64 via a
mounting flange m’e_mber 66 in a state of _overlapping with
the gear G3 in the plate thickﬁess direction, and is
rotated together with the support shaft 64. The gear'
G4 is engaged with the gear G3, and is fixedly attached
to the output driving shaft 62 via a gear pressure member
67 while being rotated together with the output driving
shaft 62. By doing so, a rotating output f£from the input
shaft 61 is transmitted to the output driving shaft 62.

In this case, at the point of time when a target
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gear system 6 has an input shaft 61, an output driving shaft 62, a case 63
‘rotatably supporting four gears (GL to G4) and a support shaft 64 capabl e
of nounting interchangeable gears & and G3 for making a conbination. In
this case, the input shaft 61 is mounted with the gear Gl; on the other
‘hand, the output driving shaft 62 is nmounted with the gear 4. The input
shaft 61 is rotatably nounted to the case 63 via a bearing, and one end of

the i npu(defitel) irotptavigesnyilieh ias gear ,pr esr foeIBer s6odikasdr ot at i ng
the gear Gl together. The gear (2 engaging with the gear GlL is attached to

the suppgilfhafte Gds¥h3ad FRUNGLAGd IGNULIRPET FB Bra ShULs8h

overlapping wth the gear G3 in the plate thickness direction, and is

rot at ed E%%Fther with the s%gfort shaft 64. .Th ear., (A4 is. aged with
the gear tBS SRATEs G1 xBAFY S tRERedS (BOLRE Shi i S ISPREUH L 62 via a
gear pressure nenber 67 while being rotated together with the output
drivi ng NoRafinterchangea®le gaarotst ithe dAPUL shafit Hel i apdt thehaft 61
is transmtted to the output driving shaft 62. In this case, at the point
of tine vhapwttdrgetilg desftedl r ataspegtangeéyi.s SEh, three\b thely

st ocked
hand, the gears G2 and G3 may be mounted to the support
shaft 64 as an interchangeable gear for setting the
rotating angle.

The output driving shaft 62 of the gear system 6
is connected to a rotafy driving section (not shown)
of the laminating station 51 of the die 5 via pulleys
39, 40 and a belt 41.

Next, an operation of the machining apparatus M
having the above structure will be described below with
reference to FIG; 1 to FIG. 7.

When the préss machine 1 is operated, the feeder
3 feeds the strip material W into the press machine 1.
In the die 5, the strip material W is sequentially fed
to each station so that each machining can be carried
out. In this case, in one rotation of the press machine.
1, an upper die is positioned near the upper dead point
within a range of the crank angle from 270° to 90°(feed

timing). For this reason, the feeder 3 is operated so
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gears are used as the gears Gl and 4. For this reason, the gears A and
‘A4 may be nounted as a generally non-interchangeable gear to the input
shaft 61 and the output driving shaft 62, respectively. On the other
hand, the gears G2 and G3 may be nounted to the support shaft 64 as an

‘i nterchangeabl e gear for setting the rotating angle. The output driving
shaft 62 of the gear system6 1is connected to a rotary driving section

(not shayw) toofrddba hatd natirigp shateeni il wf, tdeddie = wanpel l@ysm 39, 40
and a belt 41. Next, an operation of the machining apparatus M having the

?b"&ﬁeﬁ%ﬁ% S Y '(rﬁfcﬂ?%&rdg%ﬁbgg ,""H{]ﬁ‘e dergégc:eag% h%ﬁ%;dc;w o FIG
. : _press nachine I'S” opera ," the f eeder feeds the strip
Sequent ISPVPHER T8NET a8 Ear (D S5 NS EEER oRAFR R ah BORGPr ed
out. In this case, in one rotation of the press machine 1, an upper die is
posi ti oredesedmiPetiaspes tudd Mt ariad tWi foa 3ange sAXHE Nk angl e
from2700 to 90(feed timng). For this reason, the feeder 3 is operated so
22 machining.
On the other hand, in the feed timing, a rotation

output is transmitted to the crankshaft of the press

machine 1 via the belt 8 and the pulley 9. Then, the

‘input shaft 12 of the non-uniform motion head 10 is

continuously rotated at a uniform speed while making

the same rotation as the crank shaft, and thereby,

rotates the first rotating lever 15 along the axial

center of the input shaft 12.

.The connecting lever 17 is connected to the first

rotating lever 1§_via the first connecting pin 18; on

the other hand, the second conhecting pin 19 is |

connected to the second rotating lever 16 rotating

together with the output shaft 13 positioned

eccentrically with the input shaft 12. Thus, as shown

in FIG. 6, the uniform rotation of the input shaft 12

is transmitted to the output shaft 13 by the non-uniform

rotation. The non-uniform rotation output of the

output shaft 13 is transmitted to the camshaft 32 of
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as to feed the strip material W and in a range from 900 to 270 (nachining
‘timng), the upper die noves down toward a |ower die, and thereafter, each
pil ot punch goes into the strip material Wso as to carry out machini ng.
On the other. hand, in the feed timng, a rotation output is transmtted to
t he crankshaft of the press machine 1 via the belt 8 and the pulley 9.
Then, the input shaft 12 of the non-uniformnotion head 10 is

cont i nuotbeyanal=e schdexaherid oF mispddte wolpliwid R0 sheasane maket i on as
the crank shaft, and thereby, rotates the first rotating |ever 15 al ong

the axi ahn tAMeAm Dt teha iMprhtsea bflZnder connCidHRIFLey8ro&7the
connected to the first rotating |lever 15 via the first connecting pin 18;

on the 9 c n to t he
second rot ti nrﬁqg\%(tr ryiefsé?%tggftjl ngfﬂlg%tgé E?Evm t]tﬁm%h%no%%%%ﬁ?tt har’f‘f 13

osi tioned ccent r.ic shaft 12. Thus, as shown in FIG
2, the uhPF&r ‘?%téts‘i Psﬂi‘e F a h%ﬁ‘? PRt s S ft-ed HRF € e out put

shaft 13 by the non-uniform rotation. The non-uniformrotation output of
the outpot thkeafasiss wiereansniou tiout oanigd e O leff tt13€@ ahgle index

head 7 is set to 60°, in the gear system 6, a rotating
angle 0 is set to 41.4°+0.1°, for example. In this case,
the combination of number of gear teeth of four gears
settled within the rotating angle 41.4°+0.1° is obtained
from the following equation of 6 = O x (N1 x N3)/(N2
x N4). If the number ﬁl and N4 of gear teeth of the
gears Gl and G4 are set to 68,.the number N2 and N3 of
‘gear teeth of the interchangeable gears G2 and G3 are

:as shown in the following Table 1.

[Table 1]

N1 N2 N3 N4 s}

68 74 51 68 4i.351
68 58 40 68 41.379
68 71 49 68 41.408
68 84 58 68 41.429
68 55 38 68 41.455
68 81 56 68 41.481

*The numerical Valﬁe of N1 to N4 is a number of

gear teeth, OI is an output angle (60°) of the angle
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23 the angle index head 7 via the coupling 20 so as to nake an
‘intermttent rotation of the driving shaft 33 of the angle index section.
Thereafter, the intermttent rotation is transmtted to the gear system 6.
Here, in the case where an output angle 01 of the angle index head 7 is
set to 600, in the gear system6, a rotating angle 0 is set to 41.400. 10,
for exagg%e. In this_case, . the conmbinati on of .nunber of gear teeth of four
ears tP&d Reedi  t mRPdoPaten Feting 2ngle iaf obbhgi MtEPetom t he

9 . . . .
follomnggreqqatlon of 0 =01 x (NN x N3)/(N2 .x N4). If the nunber NI and
N4 of gedFivdsth shaffife 63ears G and 4 are set to 68, the nunber N2 and
N3 of .gear teeth of the interchangeable gears & and G3 are as shown in
the foll owi ng dabl e11.x [(Mab! &« N3N/ (N2 N3 N4)0 68 74 51 68 41.351 68 58
40 68 41.379 68 71 49 68 41.408 68 84 58 68 41.429 68 55 38 68 41. 455
68 81 56 68‘M%ﬁ§%efore, when the intermittent rotation of the

driving shaft 33 of the angle index head 7 is transmitted,

the gear system 6 intermittently rotates the output

driving shaft 62 at a predetermined angle based on any

of the combinations of gears shown in the above Table

1. Then, the rotating output of the driving shaft 33

is transmitted to the rotary driving section of the

laminating station 51.

For this reaSon, the laminated core is rotated by
a predetermined angle. The laminated core is rotated
at a high speed, and thereby, run-out is generated in
the laminated core by an inertial force when stopping
the rotation.

In this case, in the output shaft 13 of the
non-uniform motion head 10 rotating at a non-uniform
speed, since the position driven at fast rotation is
set during the feed timing., the driving shaft 33 of the
angle index head 7 has one index angle rotation as shown

in FIG. 7. That is, the rotation is completed before

the feed timing of the input shaft 12 of the non-uniform
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*The nunerical value of NN to N is a nunber of gear teeth, 01 is an

“out put angle (60) of the angle 24 index head 7, and 0 is a rotating angle
of the output driving shaft 62. 0 = 01 x (Ni x N3)/(N2 x N4) Therefore,
when the intermttent rotation of the driving shaft 33 of the angle index
"head 7 is transmitted, the gear system6 intermttently rotates the output
driving shaft 62 at a predeterm ned angl e based on any of the conbi nations

of gear smefawn imebhe 1@ave Jampe etled Therhder 6@keat | tige OvbRA L Dbnt he
driving shaft 33 is transmtted to the rotary driving section of the

am natigy 4l | 91 ¥hndObnblle 1823905 L9BokAMHA g,gecf?rg L3 d e ed by

. predeterm ned angle am nat e at a h| speed, and
thereby, run-out i s generate the | am nated core an_inertial force

when st dPPPAd LI MeCPERTBAD %\JTP?hFQ Qi¥e, 1Pﬁec’ﬁea’aﬁtlﬁ‘uta%ﬁa1tth%3 of the

non-uni form noti on head 10 rotating at a non-uniform speed, since the
posi t i orceMPl&t Honf PRsibign &f i thesfeaeflri hginee f ckd ai mesgilthe
driving shaft 33 of the

a stop period T is provided until the completion

position of the feed timing comes. During the above
stop period T, the run-out by the rotation of the
laminated core is attenuated; therefore, the laminated
core can be arranged at a predetermined position.

When the cfank angle comes into the machining
timing, the pilot punch attached to the upper die goes
into the strip meterial_W. In particular, in the
laminating station 51, the pilot punch goes into a
predetermined position of the laminated core, then,
predetermined maghining is carried out together with
caulking, and thereafter, a laminated core can be
formed.

As described above, in the laminated core
machining apparatus M of the present embodiment, the
gear system 6 is connected to the angle index head 7,
and further, the laminated member is rotated at a
predetermined angle. Therefore, the number of gear

teeth of the gears G is arbitrarily combined, and
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angl e i ndex head 7 has one index angle rotation as shown in FIG 7. That
‘is, the rotation is conpleted before the feed timng of the input shaft 12
of the non-uniform 25 notion head 10 is conpleted. Therefore, the rotation
of the driving shaft 33 is stopped between a stop position corresponding
to one index angle and the conpletion position of the feed timng. As a
result, a stop period T is provided until the conpletion position of the
feed tinthgrebes. ibDuisngosbkd Ebovieo atop tperr by Tsettheheuromd t bygt he
rotatioon of the lamnated core is attenuated; therefore, the | am nated

cCore CaraRg1d réhgethedtl AmprRfel 8 fenfise POSI t1PNagWha bHe &bk angle
cones into the machining timng, the pilot punch attached to the upper die

' . [ [ . | w0 th | am.nat | tati
20" ne bErerChEy Bl el dlaly AREREL A Pel eap ALY a o0

core, then, predeterm ned nachining i s carried out together with
caul ki nfCOBREIFeHedd crnea DREF RaMEFRbre dan HReTPSER: As descri bed

above, in the |am nated core machining apparatus M of the present
enbodi nemightigspeed operation can be achieved.

Further, the gear system 6 is constructed so that
the rotating angle of the output driving shaft 62 is
set by the combination of four gears Gl, G2, G3, and
G4. Thus, when the output angle of the angle index head
7 is set to 01, and each number of gear teeth of:the
gears Gl1, G2, G3, and G4 is set as N1, N2, N3, and N4,
‘the rotating angle of the output driving shaft 62 of
the gear system 6 is obtained from the following
equation of 8 = 0I x (N1 xN3)/(N2 xN4). The combination
of four gears G1, G2 . G3, and G4 having arbitrary number
of teeth is changed, and thereby, it is possible to set
an arbitrary rotating angle, and to achieve fine
adjustment to the target rotating angle.

Moreover, in the laminated core machining
apparatus M of the present invention, the rotation
output of the press machine 1 is transmitted to the
non-uniform motion mechanism 10. In the non-uniform

motion mechanism 10, the rotation output of the input

27



gear system6 is connected to the angle index head 7, and further, the
“lam nated nenber is rotated at a predeterm ned angle. Therefore, the
nunber of .gear teeth of the gears Gis arbitrarily conbi ned, and 26
thereby, it is possible to arbitrarily set the rotating angle of the _
| ami nated nenber. In addition, the |aminated core machining apparatus Mis
mechanical ly connected to the press machine 1; therefore, a high-speed
oper at | oRPE&T be? FEPLaFdd g Akt acunifiprmycapesds ienteransmdtstedctod so
that the rotating angle of the output driving shaft 62 is set by the
conbi nattbe outfmut gharfst A3 &2,aBonanthifErmliseedhenTiss putkpet angl e
of the angle index head 7 is set to 01, and each nunber of gear teeth

of -the g88hi%xidn BtatingdNfaSterS t38in ashdl inpz:vt Nha R D4 5 é@g s

rotating angle of the output driving shaft 62 o t he gear system

obt ai nedxf old ow ng . uation gf 0 = 01 x (NL.x N3) / (N2 x N4).
The cmﬂﬁﬁ%%ﬂéx@%%'éﬁ%%ggé@§ ,O%éﬁh%BPrﬁﬁf(ﬂgﬁbﬁQ% irm%ﬁ%ry nunber
of teeth is changed, and thereby, it is possible to set an arbitrary

rot at i ngtBRHEPY anbREoCHEREY AF I Wdngjsha ke 2toft het dpgat sys being

angl e.
6 connected to the angle index head 7 reaches the

rotafion completion posjition before the feed timing is
completed. As a result, the output driving shaft 62
of the gear system 6 has the stop period T until the
feed timing is completed after the rotation of the
output driving shaft 62 of the gear éystem 6 is completed.
Therefore, the run-out by the rotation of the laminated
core is attenuated during the stop period T, and in the
case where the upper die pilot punch goes info the
laminated memberi it goes into the predetermined
position, so thafuthe pilot puﬁch has no interference
and collision with other portions of the laminated
member. Therefore, the mechanically connected
laminated core machining apparatus M further makes it
possible to achieﬁe a high-speed operation.

In the.non—uniform motion mechanism, when the
input shaft 12 (rotary shaft of the press machine side)

of the non-uniform motion head 10 is rotated, the

28



Moreover, in the | am nated core machining apparatus M of the present
“invention, the rotation output of the press machine 1 is transmtted to
the non.-uniform notion mechanism 10. In the non-uniform notion mechani sm
10, the rotation output of the input 27 shaft 12 rotating at a uniform
"speed is transmitted to t he out put shaft 13 at a non- uniformspeed. Thus,

t he 0Si t|n ster fhan the shaf t 12 ri t he
feed !tol m%%%f{‘t e pre atrrac i ne o1 '% tr%b tﬁélt(ﬁﬂé hﬁ‘%{i/iﬂg shaf t
62 of the gear system_ 6 connected to the angle |ndex head 7 reaches the
rotation &g REEY oFRpddi Pifoﬁhﬁ%fétﬂ%lﬁhénfj@éﬂq}@%inﬁlp@) apltiemeds a
result, the output driving shaft 62 of the gear system 6 has the stop
peri od T eatenthiecaflded withnghesiopoyl shedt aft2byt the a@atner tdfng he

out put driving shaft 62 of the gear system6 is conpleted. Therefore, the

run-out byetRa- not at irHe ek fidiee | aPhBaLARY £ o3 &d SaBlibeN At @AYt he
st op period T, and in the case where the upper die pilot punch goes into

h
the lamg EEdchriﬁiT%ef*tﬂé Suhtttfoofrn Bt%, %rég&%j?h 9%, JcBﬁ’ttfé)%tnsaE)f

t he pl|0t punc as no Interference I SIon

the | am nat ed
as the non-uniform rotation of the output shaft 13 of

the non-uniform motion head 10. 1In other wordé, the
output driving shaft 62 of the gear system 6 connected
to the output shaft 13 of the non-uniform motion head
10 via the angle index head 7 has a forward feed timing
with respect to the feed timing of the press machine
1. Thus, the forward féed timing is set during the feed
timing of the press machine 1, and thereby, the time
rotating and stopping the laminated member cotnes faster
than the completion of‘the:feed'timtpgf Therefore, the
stop period T is pfovided withouf making small the index
angle of the angle index head 7. By doing so, it is
possible to attenuate the fun—out by the rotation of
the laminated member during the above stop period T,
and to achieve a high-speed operation without reducing
the strength of the angle index head 7.

The machining apparatus of the present invention

are not limited to the above embodiment. For example,
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menber. Therefore, the nmechanically connected |am nated core nmachining
“apparatus Mfurther nakes it possible to achieve a hi gh-speed operation.
In the non-uni form notion nechanism when the input shaft 12 (rotary shaft
of the press machine side) of the non-uniformnotion head 10 is rotated,
the 28 rotation output is transmtted to the output shaft 13 (rotary shaft

of the angkegiyylex pgagysi d L] . eccentricall { th the input
shaft 12 by the conhect |Ing' e%'e\elg?éﬁg%nejf%?o?%, t{hr?e (ﬁ‘%"f"f’ r Yt htP6n of
the input_, shaft 12 of the non-uniformnotion head 10 is outputted as the

non- uni f oF e ABEFEn MCR ARt pt® SKEMSMBtEed (diraeilmi tor mhmtion head
10. In other words, the output driving shaft 62 of the gear system 6

connect edcamshagtodiputoEhthe Ehaliet hadeon-lwaaormwvin i eRcherdt + 18 Vi a
the angle index head 7 has a forward feed timng wth respect to the feed

tining of ahdetprepu e 9¢ exceptitsy e KoRVaNS FSEA &nb%ii’}ghg??%ﬁ;

during the feed timng of the press machine 1, and thereby,

corp! o ot o *HRESPCES, EFil WO B BRI Ee o Bk 80l o cea

W t hout ”Béggkfﬁgh'gﬂgaé?d%ﬁe number of geaf teeth of the above
gears G is arbitrarily combined, and thereby, it is
possible to arbitrarily set the rotating angle of the
laminated member. In addition, the machining
apparatus M is mechanically connected to the press
machine 1; therefore, a high-speed operation can be
achieved.

Moreover, a machining apparatus M1l shown in FIG.

10 has the following structure in the case of laminating
(e.g., two-stage machining) mutually related two
products, that is, a stator S and a rotor R from one
strip material, as shown in FIG. 11. The machining
apparatus M1l is constructed in a manner that a gear
system 6A and an angle index head 7A connected to one
laminating station 51A of the stator S are arranged in
parallel with a gear system 6B and an angle index head
7B connected to another laminating station 51B of the

rotor R. In this case, the outpuf.shaft 13 of the
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angle of the angle index head 7. By doing so, it is possible to attenuate
"the run-out by the rotation of the |am nated nenber during the above stop
period T, and to achieve a high-speed operation w thout reducing the
.strength of the angle index head 7. The machi ni ng apparatus of the present
invention are not limted to the above enbodi nent. For exanple, 29 as
shown in FIG 9, the rotation of the crank shaft of the press machine 1 is

transm thed -did £Eblbh ot hen ERalb 32 dnhbetdl €oi Adexnfaads€ via the
belt 8 and the pulley 9, excepting the non*-uniformnotion head 10. Even

i f the %Ey ?J{gtﬁgp%fr?éfé ii%&%Q{ é%g%ﬁgsv'%es%gb%@iéﬁ@ E%ZF nunmber of

gear tee 0 heé above” gears rarily conbined, eby, it
is possible to arbitrarily set the rotatingsangle of the _|am nated
nmenber. THEAREE i ok DG ROFAEITRAGX ARt al fis ¥ | SOPRERRLEAING @onnect ed

to the press machine 1; therefore, a high-speed operation can be

achi evedconpresptveng shathi 3hperappagadsoM Wiwmwatmaigle: llithéas t he

following structure in the case of lamnating (e.g., two-stage machining)

mut ual | yiagehatiefalWeo the camshaft 32A of the angle index head
7A and arranged on the side opposite to a main body case
31A of the angle index head 7A. On the other hand, the
angle index head 7B is connected to a camshaft 32B of
the angle index head 7B via a coupling 21. Therefore,
the non-uniform rotating output of the output shaft 13
of the non-uniform motion head 10 is transmitted from
the angle index head 7A to the laminating station 51A
of the stator S via the gear system 6A. While the
non-uniform rotating output is transmitted from the
angle index head"7B to the laminating station 51B of
the rotor R via fhe-gear system.6 from the connecting
shaft 35 and the coupling 21. By doing so, two-product
laminating can be carried out. In the embodiment,.the
rotating angle in the laminating stations of the stator
S and the rotor R is set to an arbitrary rotating angle
by changing the combination of the gears G2 and G3 of

the gear systems 6A and 6B. Further, the stop period

T is provided in the laminating stations 51A and 51B
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products, that is, a stator S and a rotor Rfromone strip material, as
“shown in FIG 11. The machining apparatus ML is constructed in a nmanner
that a gear system 6A and an angle index head 7A connected to one
lamnating station 51A of the stator S are arranged in parallel wth a
"gear system 6B and an angl e index head 7B connected to another |am nating
station 51B of the rotor R In this case, the output shaft 13 of the 30
non- uni f @&peRi{ RG Bﬁaéh%o alr £08B8REHd £ &é%ﬂaf&mégénpin&{@oﬁngl e

i ndex head 7A via the coupling 2 Further, the angle index head 7Ais
connect % %h connectlng shaf t 35 arranged on the straight line
identica t'he" canshaft 32A of the angle index head 7A and arranged on
the side opposite to a main_body case 31A of the angle index head 7A. On
the other hand}Stf&owhgle Fidex héad 7B tBechifRiBdND APPARANE 32B of
t he angle index head 7B via a coupling 21. Thereforé, the non-uniform

rot at i ngMbuspuaiwrof Lhh&IGut pLuo , sltdfd rStadfindieontpumiddHr thedidmenkead 10
is transmtted from the angle index head 7A to the |lam nating station 51A

of the siRher mayavhecdfAbcHEd eqLtA ! @Jd NenenemhbiermIpaating
output is transmitted fromthe

of the angle index head 7A via the belt 8 and the pulley

9, excepting the non-uniform motion head 10.
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.angle index head 7B to the |amnating station 51B of the rotor Rvia the
"gear system 6 fromthe connecting shaft 35 and the coupling 21. By doing
so, two-product lamnating can be carried out. In the enbodi nent, the
_rfotating angle in the lam nating stations of the stator S and the rotor R
is set to an arbitrary rotating angle by changing the conbi nation of the
gears & and G3 of the gear systens 6A and 6B. Further, the stop period T

i's provigedr i pstheat@@hnaging stations 51A and 51B 31 depending on the
arrangenent o tﬁ% noﬁﬁuﬁ$forn1nntion head 10. As shown in FIG 12, in the

machi ni ng apparatus M shown in FIG 10, the rotating output of the crank
shaft may be connected directly to the canshaft 32A' of the angle index
head 7A via the belt 8 and the pulley 9, excepting the non-uniformnotion
head 10. 32 WHAT ASIl@mineEbed: coreA naghhiatigug c epgpams hiusi , ngvlappar at us,
which conprises: a press machine; a feeder for feeding a strip material

to the prempriRedsnea Bihdsamatdné N0 deadr euPEblddithgh idite{gi ttent
rotation when a drive from
material to the press machine; and an angle index head
outputting an intermittent rotation when a drive from
the press machine is transmifted thereto, and carries
out laminating in a manner of sequentially rotating a
laminated member in a laminating process by the angle
index head when forwardly feeding the strip material
so that a laminated core can be formed,
wherein the apparatus is connected with an angle
index head for rotating the laminated member and a gear
system connected to the angle index head and having a

gear assembly capable of arbitrarily setting an index

angle, in the laminating process.

2. The laminated core machining apparatus
according to claim 1, wherein the gear system is
constructed so that a rotating angle of an output
driving shaft can be set by the combination of four kinds

of gears.
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the press machine is transmtted thereto, and carries out lamnating in a
“manner of sequentially rotating a |aminated nember in a | am nating process
by the angle index head when forwardly feeding the strip nmaterial so that
a lam nated core can be forned, wherein the apparatus is connected with an
“angle index head for rotating the |anminated nenber and a gear system
connected to the angle index head and having a gear assenbly capabl e of

arbitrarily sesti ng Pamifdredabd®e mAcHihiAg RHPABaRREESThidh The
| am nat ed core machi ni ng apparatus according to claiml1, wherein the gear

system i n%99§ Gt at | I f 0 ut _ driving shaft
cgn be s;éa? y t%uégéo%bd?%gfit%ﬁ%o #%ér’ é% gagﬁf%ga%%e(ﬁlgg. a,ffjéf‘rdpnat ?d
core machi ni ng, apparatus, which conprises: a press machine; a feeder for

f eedi ng '5a§ﬁ]1'gjpajp'ggf°ert¥‘£ BRI ERe™ FracANCk Al AP FheafGidex faerdhead _
outputting an intermttent rotation when a drive from the press nmachine is
t ransm t®8EDek &ng, adndirberimdst tent Inotattiomg whren aadmerveffrom
sequentially rotating a |amnated nenber in a |am nating process by the

i ndex the press machine is transmitted thereto, and carries

out laminating in a manner of sequentially rotating a
laminated member in a laminafing process by the index
head when forwardly feeding the strip material so that
a laminated core can be formed,

wherein the apparatus is connected with an angle
index head for rotating the iaminated member, and a gear
system connected to the angle index head and having a
gear assembly capable of arbitrarily setting an index
angle, in the laminating process

the angle ipdex head is connected via a non-
uniform motion méchanism with fespect to a rotating
output of the press machine,

an output shaft of the non-uniform motion
mechanism has a forward feed timing rotating faster than
an input shaft of the non-uniform motion mechanism so
that a stop period can be provided between a rotation
stop time of the output driving shaft of the gear system

and a feed stop time of a feed timing.
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‘head when forwardly feeding the strip material so that a |lam nated core
“can be forned, wherein the apparatus. is connected with an angle index
head for rotating the | am nated nenber, and a gear system connected to the
_angl e index head and having a gear assenbly capable of arbitrarily setting
an index angle, in the |lamnating process the angle index head is
connected via a non- uniformnotion nmechanismw th respect to a rotating
out put of the press machi ne, an output shaft of the non-uniform notion
mechani sm has a forward feed tim ng rotating faster than an input shaft of

the non-uni f orym matig onlgﬁg_tglaégg& %%réh ;s#lgglgperl anc an be provi ded

between a rotation stop fi e ou %5t t he gear
system and a ed stop tinme of a feed tlnln 34 4 The | am nated core

machi ni iFEPP: CathbRdMg? 1 WRPHSAR, tW%H%PR“Fh@H@pGPQQRﬁOUtpm
shafts of the non- unlforn1nDt|on mechani sm are arranhged on a position
eccent rishaftls edchhet hon-uanid fommn meyhhett e dhami sonaret angdreyed, whi ch
is rotatably supported to a pin arranged on a position eccentric with
on a position eccentric with each other, and are
connected by a connecting lever, which is rotatably
supported to a pin arranged on a position eccentric with

each axial center of the input and output shafts.

5. The laminated core machining apparatus
according to claim 1, wherein the angle index head and
the gear system are arranged in_pairs and in parallel
to each other, and an output driving shaft of each gear

system is connected to the laminating process.

6. The laminated core machining apparatus
according to claim 2, wherein the angle index head and
the gear system are arranged in pairs and in parallel
to each other, and an output driving shaft of each gear

system is connected to the laminating process.

7. The laminated core machining apparatus

according to claim 3, wherein the angle index head and
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each axial center of the input and output shafts. 5. The |am nated core
“machi ni ng apparatus according to claiml, wherein the angle index head and
the gear systemare arranged in pairs and in parallel to each other, and
~an output driving shaft of each gear systemis connected to the |am nating
process. 6. The | am nated core nmachi ni ng apparatus according to claim 2,
wherein the angle index head and the gear systen1are arranged in pairs and

N paraligl oke.athe oLl aﬁgngr@gn%éauan 89 3pf i 0f paach aopr

systemis co am nat | pr ocess. I"am core
machi ni ng a at accor to claim3, wherein the angle |ndex head and
35 the dg% gggg’t o f#1 n‘ag‘dopﬁp&ﬁ rAr LN, sﬁh"f‘%Fl er R &892 Bt her

and an output driving shaft of each gear systemis connected to the

| ami nat isys pedtebs. cenrgret edniteat thec drambmeftiimagpamsessus according to
claim4, wherein the angle index head and the gear systemare arranged in
pairs and in g arhel 14misadedt Bore afdciimuhguapbarateshaft of each

gear systemis connected to the |am nating process. 36
according to claim 4, wherein the angle index head and
the gear system are arranged in pairs and in parallel

to each other, and an output driving shaft of each gear

system is connected to the laminating process.
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