1 ELECT 'C PRESY MAGRENEACED SHEETS  SG
BACKGRCUND OF . THE 1 NVENTI. Fi el d of the Invention

The ihventionTelates to aojj t s triptien : paged ..vwhi ¥hPagsd .
press working on a |ead ffane |n vvh| ch Lgr’a,ﬁ(s) hpd;@,sdéfée. topamed Mhi. e
the lead frame is pitch fed to a press -. (8510 s @HLQQ.&;E&EBQ"QL :

Al so, the invention relates to a- ) inﬁ operate 5$ nachlﬁe

nore particularly to a not or <oper at # ﬂW%%% o NRTEA -y P ess
wor ki ng operation with ap. Qrdipar "uk' T arETOpeENTNg
operation in, for 10 exanplngégbfgcé ﬁ? %chfVErking di e are enabl ed.
2. Descrlptlon of the Related Art A sem conductor device
of the resin nold type is subj ected to working such as danbar cutting
and | ead form ng aftergg%ﬂb | §FYHE Y{vEN 'lil@ﬁse wor ki ng operati ons
are 15 conducted by a prés cnl ne naving a press die.

Usual Iy, sugh a preseleReH Red Invenkiignw €d so that upper and | ower

di es are positioned between a punch hol der whi ch hol ds a punch, and a

di e hol der which heheés ineéRtisidrelatest R&N &Rt dlkdtiB ! F88s B mRALAS neanNd
press working is conducted 20 while the upper die which is hydraulically

or el ectri edlich conducts tpress ywoBkeAgi dngdl deshdyf Pargs!i 0€¢ WRSERWPEEBLI S
erected bet ween the upper and | ower dies. As a mechani sm
for fé&edi njodescadef fommeidnwhiide £her dead framendshipiecht fedassi gnpeest t he
present application has devel oped ’

section having a press die. Also, the invention relates to a

motor-operated press machine, "and more particularly to a

motor-operated press machine in which a press working operation

with an ordinary stroke, and a die opening operation in, for
10 = example, replacement of a working die ‘are enabled.

2. Description of the Related Arf-

A semiconductor deviée of the resixl.mold type is
subjected to_wor#ing such as dambar cutting and lead forming
after resin mold working. These working operations are

15 conducted by a press machine having a preés die.

Usually, such a press machine is cohfigured so that
upper and lower dies are positioned between a punch holder
which holds a punch, and a die holder ‘which holds a die, and
then set in the press machine, and press working is conducted
while the upper die w@ich is hydraulically or electrically

_.vertically moved is'}ﬁide& by a guide post which is erected
:_between the upper and loyer dies.

As ‘a mechanism for feeding a lead frame in such a press

. . . - o ' .
@gchlne,'the assignee of the present application has developed
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2 a machi ne di sclosed in Japanese Patent Unexam ned Publication
No. HElI 6-77376. - This feeding nmechanismw || be descri bed.

Referring to Fig. 1, at a press position, both the sides of a | ead
frame 101 are supported on feed plates 103a and 103b which 5 are

di sposed above a die 102, respectively. The feed plates 103a ‘and
103b are coupled to coupling nenbers 104a and 104b. The feed pl ates
103a and 103b can be vertically noved by a vertically noving

‘mechani sm whi ¢h will %ﬁ é@é{% ?%éééﬁﬁﬁﬁsefpateﬁﬁf é{ghfggﬁjéﬁ\Mﬁﬁ%fgﬁ

and 103b are pressed |s engage

117 di |
pi ns ' NOOSRET 1?-97@’7% Thid P&é(d%ﬂr? Bhéﬁ bR B21R0%d ﬁ#&h"mﬁ

ref erence nunera desi‘gnat es ure etectlng p

detects V‘h%@f’éréﬁ?% to Fidfaf, fa@ne Gpﬁeéﬁt Y 1 195 0 LA EHE G RRY g0y O
not . eed pins 1b6a an 106b ang fromthe lead frame 101.

15 The fensadifitan¥ @ 0Qadgedshippeftiadcon fidedipleitezolesaland pi3s khich
| ead frame 101 fromthe upper side, by feed arns 105a and 105b shown

in Figs 2. die disposedsabBéba andié031023r eespecuioedyed The fded tglates

| ateral directions in Fig. 2 by a reciprocating mechani sm which is
reci procat et 3y, andr1@3bnpke, coupiladeto ZOupldnigvitnglb(eaas é.i0r4803drid1d£9r4)b
The feed plates 103a and 103b are upward urgln%) upported on rods
108a and 1C0%he wheed Blatesgdd I awd| 18pp ggn be ven! moved dPypdsed

on a pedestal sectjon 107 _shown in Fig The coupllng menber s
104a and 1078FHealhifBeyingt W‘e%nlséhg%?-"nﬁ Wé#ﬂerl%e 1§9§c§h3940§@teq_ower

ends of 1 04 dt Gl %f p1ates "FOPSdd s N W40 5 W
10 frame 101 is engaged with pilot pins 117 disposed on a die
block 116, so as to bé positioned. The reference numeral 118
designates a failure detecting pin which detects whether the

lead frame is set at a predetermined position or not.
' Feed pins 106a and 106b hang from the lead frame 101.
15 The feed pins are caused to engage with pilot holes 10la of the
lead frame 101 from the upper side, by feed arms 105a and 105b
shown in Fig. 2. The feed arms 105a and 105b are reciprocated
in the lateral directions in Fig. 2 by a reciprocating
mechanism which is reciprocated by, for example, cylinder

20 driving (an air cylinder). '

The feed plates 103a and 103b are upward urgingly
supported on rods 108a and.108b which are urged by coil springs
107a and 107a disposed on a pedestal section 107 shown in Fig.
3. The coupling members 104a and 104b are engaged with

25 engaging members 109a and 109b. Lower ends of rods 110 and 110
respectively hanging from the engaging members 109a and 109b

————rr———
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are linked in a vertically novable manner with rocking pieces 112a

and 112a fixed to a rotation shaft 111. A rocking piece 112b is
fixed to the rotation shaft 111. The cylinder rod of a cylinder 113
is coupled to the rocking piece 112b. When the 5 cylinder 113 is
operated, the rotation shaft 111 is rotated, so that the feed pl ates
103a and 103b are | owered agai nst the urging force of the coi
springs 107a, via the rockihg pi eces 112a and 112a, the rods 110 and
110, and 1hgrengpakoy 1 1 ddfer #fth rocking pled
press nachlﬁg e% a ?@g% Fﬁ%%% éi??é not e r%% lng eré%gd
and the |eaﬂlﬁéaaﬁdlﬂizésfiﬁédbﬂoanrétéﬁﬂOQYShaft llﬂﬁaﬂﬁ fﬁckfﬁb ﬁﬁ&céfns
105a and 105b, the cylinder 113 is operated to lower the feed plates

103a and 103b2bt her £b¥ed to théapstagiéheshePel PiDsS I SyUiddéP ¥6d of
di sengage fromthe pilot 15 hol es 10la of the lead frame 101. Then, an

el ectric noaotybinder 113 iy dduipliedd e the rockingppietedlidbt hawhan tipper
di e section 114 is downward noved to a position where a stripper
plate $15 cylin@eeslsla& idowpetriadetdgetihpl eoeat o shaftt 103bist hetebgd, so
conducti ng ress wor ki ng When the press working is ended, during a
20 periodthaknt ﬁﬁﬂﬁnpiﬁ%E%eéOBénaPQ4lQﬁhuﬁ%@dlﬁﬁﬁﬁedtﬂﬁ?ﬂﬁﬁﬁjthe
arnms 105a and 105b.are noved to osition correspondlng to the di e
102, and waP¥9ingforceTpf the; ﬁ%hf %BBI$%SO%%J%xé€P§dt e r°°¥¢ﬁﬁﬂﬁ#?ﬁﬁ%

t he feed pl s 103a,and 103b, ther t he f eed 06a and
106b to engi%gamf?% }ﬂ anithe’ Fﬁﬂ%sfﬁq if@G and the £pgagi ¥ ch
is upmard % liﬁagg support ed - by the feed plates 103a and
103b. Then R2d 105a and

10 In the press machine, when a feed cylinder which is not
| shown is operated and the lead frame 101 is fed by one pitch by
means of the feed arms 105a and 105b, the cylinder 113 is
6perated to lower the feed plates 103a and 103b, thereby
causing the feed pins 106a and 106b to disengage from the pilot

15 holes 10la of the lead frame 101. Then, an electric motor or
a hydraulic mechénism is operated so that an upper die section

114 is downward moved to a position where a stripper plate 115
presses down the feed plates 103a and 103b, thereby conducting
press working. When the press working is ended, during a

20 period when the upper die section 114 is upward moved, the feed
arms 105a and 105b are moved to a position corresponding to the

die 102, and wait there. The cylinder 113 is operated to
upward move the feed plates 103a and 103b, thereby causing the

feed pins 106a and 106b to engage with the pilot holes 10la of

25 the lead frame 101 which is upward moved with being supported

by the feed plates 103a and 103b. Then, the feed arms 105a and

—————
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4 105b are noved so as to feed the |lead frane 101 by one pitch,

and the above-nentioned press working is repeatedly conducted.

In the above-descri bed press machine, the three kinds of operations,
i.e., the vertical novenent of the upper die 5 section 114 by neans of
the electric notor or the hydraulic mechani sm the feeding operation
of the feed arns 105a and 105b by nmeans of cylinder driving, and the
vertical novenent of the feed plates 103a and 103b. by nmeans of the

cylinder 113 apgy, are nBeed Ok 952?6'?eé86¥h3rfe§§”5958 164 %% $n8n819 H?r

by 10 el ectrical neans. ore ress wor one

requires a prghgnged éBé@éiﬁgdﬂ¥Bd§ﬁnﬂﬂééépw%&&h%b'Egefgﬁéhgﬂaly conduc?ﬁ&.

it is difficult to shorten the cycle™tinme (indext

is applicable also tor@ PhESEboVELAEECE bddd 5§Pe§é1qnachmeveﬁﬁéC@hraaVEﬂﬁaé
of the upper die section 114 by neans of hydraul i c dr|V|ng S

enpl oyed.  Si afeoperantioher, df.epgrtthd svertical amgeeméhteorerthd Nepper die
production cost is high and the machine is bul ky. Si nce
t he feedsar nssé6bionnd120bly aearnsedbbytheasieotric motoy icrethdrhydhgulibe
feeding is conducted at a constant speed. 20 Therefore, a shock is
applied to theetbanismartthe feedtinghoperatiost afttivé Lemil kefmr d 05hcandop0sib
t he feeding operation of the | ead frame, and hence the lead franme is
easi |y dammgelly means ofqyidmdnr drivdaghandeshepvastiosd mavemest af cthe
easily The gltch of the €I|Ot hol es 10la of

the | ead frangegglpgates 1033 andy L@3RnaYndesms: RE kKFhas cylinden ddB are

frame, and hegceformed while they are synchronized with one other by
10 '~ electrical means. Therefore, press working of one cycle
requires a prolonged time period (about 70 spm at the maximum),
and it is difficult to shorten the cycle time (index time).
This is applicable also to a press machine in which the
vertical movement of the upﬁer die section 114 by means of
15 hydraulic driving is employed. Since the number of parts is
large, moreover, the production cost is high and the machine is
bulky.
Since the feed arms 105a and 105b are fed by means of
cylinder driving, the feeding is conducted at a constant speed.
20 Therefore, a shock is applied to the lead frame 101 at the
start of and before the stop of the feeding operation of the
lead frame, and hence the lead frame is easily damaged. °
Furthermdre, also the feed pins 106a and 106b are easily
damaged. _
25 The pitch of the pilot holes 101a of the lead frame 101

is varied dependihg on the kinds of the lead frame, and hence

Thisllsiiiet lilii ||Beeﬂ|||7ilaced N




the stroke of the feeding to the press section nust be adj ust ed.
In the adjustnent, the length of a stopper bolt or the |ike which
regul ates the range of the novenent of the feed arnms 105a and 105b
due to cylinder driving nust be adjusted. 5 In order to adjust the
feeding amount, it is necessary to stop press wor ki ng, and hence the
work efficiency is |owered. Wen a lead franme is erroneously
set, the operation of t he press nachi ne nust be stopped, and the

driving nEChaéHesggtroked ?%Ortl';[ ef%%ﬁ?hgdigozgﬁé ﬁ§r££é aQQc%ESnf tg[ g%es

105a and 105b, an e verti i ving nmechani sm f or e fee

103a and ﬁ%; * Mgt Rees H@%%E@%%g@a%ﬁg'&%ngE%ghﬁaft%Eog?%& 34 or

frame tache rom-t n thi y, ther very wor

IS cumber somkhe like which redhiftes"tRe Pifje WE SVt R ithe ¢kehhe
crank 15 press type, when a working die iS replaced, for exanple, the

bott om dead " Gafiserl0¥a any €05 alie St@dtyEivde0d2sviAgoRhdtNbe adjudted.
pr edet er mi ned wor ki ng accuracy. The bottom dead center of the press

ramis &l ustied orderf 6o adjuptethenfeedindneaiadnoOn ity is necesddydzo Atop
vertical novenent shaft is threadably coupled to a 20 slide, and the
vertical novemess sioaxkings aotdahedce ther wopkcefficienty tike loweded.t her eby
adjusting the | evel of the slide . (Japanese Patent Unexam ned
Publ i cati on No. HEl Whep3godpadaframe igremponsmisly ssetonftihguoperssiomapt
its eccentric _positionis_ | vari abl e, and the adjustnment is perforned
by adj usti ng e Press maghine BusEcbenstPEPey. (3Bfakbsedpriving MRERARLABE
Publ i cation No. HElI 3-:216296). The, adj ustnent i erforned b
" changi ng t he for the upper 3ie section 114 aﬂé‘the éeeésgims 105a aﬂ& 105b,
10 and the vertical driving mechanism for the feed plates 103a and
103b must be separately canceled. Thereafter, the lead frame
is detached from the machine. 1In this way, the recovery work
is cumbersome.
Also, in a motor-opefated press machine of the crank
15 press type, when a working die is replaced, for example, the
bottom dead center of a press ram is adjusted so as to obtain
a predetermined working accuracy. The bottom dead center of
the press ram is adjﬁsted in, for example, one of the following
methods. A vertical movement shaft is threadebly coupled to a
20 slide, and the vertical movement shaft is rotated with respect
to the slide, thereby adjusting the 1level of the slide
(Japanese Patent Unexamined Publication No. HEI 5-123900). A
crank shaft is configured so that its eecentric position is
variable, and the adjustment is performed by adjusting the

25 amount of eccentricity (Japanese Patent Unexamined Publication

No. HEI 3-216296). The adjustment is performed by changing the
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6 position of a fulcrumof a rocker arm which pushes the ram
(Japanese Pat ent Unexam ned Publication No. HEl 4-157098). I n
the case where, in a usual press machine, a working die is to be

repl aced, an upper die is renoved fromthe press 5 ram the press ram
I's then noved above so as not to obstruct the replacing work, and
the die 1is replaced. In a not or - oper at ed press nachine, the
range of stroke of the press ram depends on the range of novenent of

the eccentri ssawotnoqifta.fu&]@&m%%nka 5068y hbR AN PusidLkenof rhhie

press ramis set 1 o arelatively large value, and en the dieis to

be I eRlapAteskth Patepitatneda@hkd PublRdHeiod &bt eHEtrhe-pKee98)am
is moved to thé uppernost position. In such a notor-operated

press machi ne of thegnpthercase whéré, ime naigs Prady el Hioe War koRBing
set as required for a 15 press working operation. |In replacenent of the
die or durikde is torbentreplaced,t har appee, dikeigi rempepidndropethei press
cannot be easily conducted. Furthernore, such a press nachine has a
struct ure i mawhi dihe Fress ranhe scademmerwed bdwe t 9o deadot to obebructof
the press ramis to be finely adjusted, the range of 20 adj ustnent is
smal | and t k&eef gleplasdnadj wodent asshndihee die  isegBePiagRdfornedn a

Furthernore, the use of such a notor-operated press machi ne produces
anot her pr oBP&PL-PPekated; Rrefe rachinperiethe range qf shnoke; ofnthe Prggsa

vorkim. - | o aeRaoUR iniEhs' ol metemant) o el REdsRe L AR CSE,
as to preveQ etg%aglg Hence, the range of stroke of the press ram is set
10 to a relatively large value, and when the die is to be
replaced, the réplacing work is conducted after the press ram

is moved to the uppermost position.
In such a motor-operated press machine of the prior
art, the range of stroke for:working is set as required for a
15 press working operation. In replécement of the die or during
maintenance, thefefore, the die opening operation cannot be
easily conducted. Furthermore, such a press machine has a
structure in which, also in the case where the bottom dead
center of the press ram is to be finely adjusted, the range of
20 adjustment is small and therefore the adjustment cannot be

readily performed.

Furthermore, the use of such a motor-operated press
maéhine produces another problem in that, in the case where a
trouble such as that a workpiece is erroneously fed to damage

25 the die occurs during press working, it is impossible to

immediately stop the press machine so as to prevent the die

fbT
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from bei ng damaged. That is, when such a trouble occurs during press

wor ki ng, the press machine is stopped w thout delay to avoid a
serious trouble. However, the inertia of the press ram or the like
may nmake it inpossible to immediately stop the 5 press machi ne. In a
resetting operation after janmm ng, correction cannot be manually
conducted while inserting the operator's hand between the dies, with
the result that the resetting operation requires a prolonged tine

beriod.  trom paing hm8GHA! a0l LR AEADE MBouble ARALAHrdhg e

10 present  applrcation S evel'oged a notor-operated press

machi ne di sqj,qagd &J}:}Jﬁ;qa,ge?g% RS hoenpnd ned Bubbpeat kW9endat delay 6

8- 150499. tor-operated press nachine, as showh in

Fi gs. HAY BDse2iBh8SEréaPld 14 Howdvdie@hieO i Aest #0Kod 2haiirdsd Tamld
rotated by a notor, thereby vertically reciprocating the press ram

114. A roddg nghéi Akké2malys nigekabty imppeeibde Ao aimmediatelpostbpg thieaf t
24 which is pivotally supported on a casing 112 di sposed on a top

pl ate 1510 ofprdss pmashimechi neIn Aacr #eketting sbpétrafiP@nwhafitter s jammimgor t
shaft of the crank 120 is 20 supported on one end portion of the rocking
link 126. ofrrectialyicanmpt obeldanvhldy siandndiiediewhib® insengipgd thiet h
t he ot her end portion of the rocking I'ink 126 which is on the
opposi te si (PeRaten'sspeand t betweeBu e tdiRF shWithithe result that the 5
usual press working operation, as shown in Fi%. 4, 25 the air cylinder
130 upward EaSSHLNhORFLARLING TSAuiress@ prolonged LimeypRZiQ@dne position

of the rocking llnkl%?%rhgraQo solve these'problems, the assignee of the

10 present application has deveioped a motor-operated press
machine disclosed in Japanese Patent Unexamined Publication No.
HEI 8-150499.

In the motor-operated press machine, as shown in Figs.
4 and 5, a press ram 114 is linked to a crank 120 which is
15 rotated by a motqr, thereby vertically reciprocating the press
ram 114, A rocking link 126 is rockably supported on a
supporting shaft 24 which is pivotally supported on a casing
112 disposed on a top plate 110 of the press machine. A crank
shaft 122 which is a support shaft of the crank 120 is
20 supportéd on one end portion of the rocking link 126. A
driving rod 132 of an air cylinder 130 is engaged with the
other end portion of the rocking link 126 which is on the

- opposite side with respect to the supporting shaft 124.
' In a usual press working operation, as shown in Fig. 4,
25 the air cylinder 130 upward extends the driving rod 132 so as

to regulate the position of the rocking 1link 126 in an

-7 - This Sheet Has Been Rvﬂlaced
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8 arrangenment in which the crank shaft 122, the supporting shaft

124, and the press ram 114 are substantially on a straight line. The
air cylinder 130 is pivotally supported on the casing 112 by a shaft
134 so as to be rotatable. Under this 5 state, the one end portion of
the rocking link 126 is |ocated - at a position which is in a further
left side in Fig. 4 with respect to the vertical downward direction,
and abuts agai nst a stopper 36 attached to the casing 112. Wen the

crank 120 1S arranqdihdl! Oth Ai¢h the crank shatt 123, Cﬁﬁghﬁig}%ﬁgﬁm Shbde

10 vertically noved via a connecting fo

is coupl ed Wiy anaRECeRkr ifradiafl far 2084 0farhes W kntdZ 1y on ANGHMRS8 ght

| ower end is coupled with the press ram 114, thereby conducting &
pressing operkirnedn. Tihe paDfeelleondarourso ofst RAvotallyst rtdetd bf the
adj usted by using an adjusting knob 138, whereby 15 t he bottom dead
center of thegwiass YHnky4a cshabe 184 usbeds to be rotatabllen a Uneleai tihig
operation after jamm ng, an energency during a working operation, or
the |ike§ as sedwey itherigne Bnd portitdme aff ithengradddink 2 iotk 1186 dis lodatedier
130 is retracted so that the rocking link 126 is rotated in a

count ercl ockvits@ pasitifin echiem. is ThmsacgusbherhéeﬁtessldemimlI‘4gt.o 4pavith
upward noved to a position which is higher than that in_a usual press
wor ki ng resRach iteh the varhicaie dawnsiand Riree tdan hanthahutis against
retracting position. ver, . this nDt%géoperated ress

machi ne has th&topper g Fﬁﬁf’ﬁﬁeﬁr%‘glo cagifg 142y aWhenaFher %ordd s

operal! oM rotaddlf 8RS L' chaf 'BRaPEPAYY, "Un8"Ydedd kel 11L® 15

10 vertically moved via a connecting rod 118 in which the upper
end is coupled with an eccentric shaft 120a of the crank 120
and the lower end is coupled with the press ram 114, thereby
conducting a pressing operation. The projection amount of the
stopper 136 is adjusted by usihg an adjusting knob 138, whereby

15 the bottom dead center of the press ram 114 can be adjusted.

In a resetting operation after jamming, an emergency
during a working operation, or the like, as shown in Fig. S,
the driving rod 132 of the air cylinder 130 is retracted so
that the rocking link 126 is rotated in a counterclockwise

20 direction. This causes the press ram 114 to be upward moved to
a pdsition which is higher than that in a usual press working
operation, so that the press ram 114 can be moved to a
retracting position.

However, this motor-operated press machine has the

25 following problem. Since, in a usual press working operation,

the crank shaft 122, the supporting shaft 124, and the press

This Sheet Has Been qulaced - 8 -
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ram 114 are arranged in a vertical direction so as to be

substantially on a straight Iine as shown in Fig. 4, the casing 112
nmust have a large height. As a result, the total height of t he

not or - oper at ed press machine and that of the press nmachine 5 itself are
I ncreased. In the case where, in order to nove the press ram
114 to the retracting position in a resetting operation after

jammng or the like, the press ram 114 is upward noved via the

connecting r gaml 181hy ar@® adiPEngde HACkA Ngelkithkal?@itderidmnko Hy tShald
122 through which the connecting rod 118 is coupled to t he rocking
link 126 is guksvantied ¥ owmaastraighttl e \as shown dinr Bl v4 pediwvcasing
position in a vertical direction along an arcuate | ocus. Wen the
press ram 11412 musits bdveoasbarge heightext &st a resuttpntheitmtabheibht of

| aterally directed as shown 15 in Fig. 5 wth the result that the
connecti ng r dhel m@tior-operataedapsredst maghine andethitséficche pHesmseimaching

| arge force is required for the upward novenent, so that a large air
cylinders. — itsehfsiang ingg@aged-he air cylinder 130, thereby producing a

problemin that the size of the pressing nust, be |ikew se_ 20 I ncreased.
Wien janming or the Pk&hguEass yhexa. i@ ofder to movg,the ipxess regedildy

2,10 kPl eoe QeOULR U AR HESSL0 1B Kn o, <l ShESab ol Bk
D " SN 5P 181k B, bEFASE AP P AR e ehe
rotation of RaNKHYP rod 118 by rotating the rocking link 126, the crank
10 shaft 122 through which the connecting rod 118 is coupled to
the rockiﬁg link 126 is upward moved from a substantially
directly below position in a vertical direction along an.
arcuate locus. When the press ram 114 is raised to some
extent, the connectin§ rod 118 is laterally directed as shown
15 in Fig. 5, with the result that the _connecting rod 118 is
raised from the -1ateral side. Therefore, a large force is
required for the upward movement, so that a large air cylin'der.
must be used as the air cylinder 130, thereby producing a
problem in that the size of the pressing must be likewise
20 increased.
When jamming or the like due to a failure in an
operation of feeding a workpiece occurs during a pressing work,
a large force is .applied to the press ram 114. In a press
working operation, as described above, the rocking link 126 is
25 located at a position which is slightly deviated from the

vertical downward direction, and the rotation of the rocking

I
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10 link is restricted by the stopper 136. Therefore, no escape

for the force is provided. This causes a further problemin t hat
there arises a trouble that the dies (a punch and dies) and the
driving nechani sm are danaged. 5 SUMVARY OF THE

| NVENTI ON The invention has been conducted in order to solve
t he problens with the prior art, and therefore an object of the
invention is to provide an electric press machine in which the i ndex

wor ki ng. cant Bk ohey LERERLCERE"Byo il Bocbbel, T | PiEretthe, Y MPe

t he case wh ' of: ot framg, i qggggl B%FH]
| ead frame ?é?e??gnggggﬁyasse?’%ot ggldéadrﬁu'ss cafllrséerrse(agan e eer.g;klﬁi%/ et a]?:'hed
fromthe maghhPethere arises a thBudideithla® FnididseLRPfdh M dies)

invention is 15 achieved by provision of an electric press machine i ch
conducts prgag vheékdndvofgaméEeRadnismngre ndahagédpil ot holes are _
formed while the lead frame is pitch fed to a press section havi ng a
press die, conprising: a feed arm havi ng pins which are engageabl e

with the pilot holes of the lead frane; a 20 feeding nmechani sm which
reci précates the feed arm SUMMA HiE ANVIENTION t r ansporting the | ead
frame; a feed plate which, in the press section, guides and supports
the lead frame in &he invention hambesn conductedadspordengtdi sekve dthe and
which is di sposed so _as to be vertically novable;, a feed plate 25
vertical | y PEOPkemsevhthi ShewirEden &t cAnd %lrb%gf?ﬁe fpBe@bject of the

invention is to provide an electric press machine in which the

index time required for the operation of feeding a lead frame

10 and press working can be shortened, the feed stroke can be

easily adjusted in the case where the kind of the lead frame is

changed, and, when a lead frame is erroneously set, the lead
frame can be easily detached from the machine.

In orde; to attain the objecﬁ, the invention is

15 achieved by provision of an electric press machine which

conducts press working on a lead frame in which pilot holes are

formed while.the lead frame is pitch fed to a press section

having a press die, comprising: a feed arm having pins which

are engageable with the pilot holes of the lead frame; a

20 feéding mechanism which reciprocates the feed arm in a

- direction of transporting the lead frame; a feed plate which,

in the press section, guides and supports the lead frame in a

movable manner in the transporting direction, and which is

disposed so as to be vertically movable; a feed plate

25 vertically moving mechanism which vertically moves the feed
B —




plate; a drive transmtting nmechani smwhich drives the press section,
and which rotates a feed camand a raising camto transmt driving to
t he feedi ng nechanismand the feed plate vertically novi ng mechani sm
the feed camand the raising cam 5 bei ng di sposed on a cam shaft; and
an electric notor which operates the drive transmtting nechani sm
and in the feeding mechani sm a novable body is linked with a rocking
armwhich is pressingly contacted via a novable fulcrumwith the feed

ich Kk hout t.atli f.ul ; ki t _of
A T T T T v R I T T
body whi ch | ks tl I i .Qf s
body Wi ch LeBER Ao YN 1o det) PLOSBLATMAIENG o pailig SAFo
dth M, ks [ ; | [ | I | ' th
o0, he oV ebkRasLcBFyLAC RN Whoting mockMloh dple el S64A P phot e

linearly chgagedically moving meckhifi&nabte FéED ¢4k ShECERECraDEPhgi Sam
started, the drive transmtting nmechani smreciprocates the press die,

and s  rpéahgs disposed Il & heamdishiaTd ;CANIhaR N edlee tiHis) AeRtb® Nwh €h
sanme cam shaft, to alternatingly conduct forward novenent or 20 backwar d
novenent of opeeatesdthe mirived tipansmi toirgeanéclanism, andwhmatlhe nbeedindg of

~the feed plate, thereby pitch feeding the - lead frane.
Pr ef er abl y, mpahahéshe ealimayateleh bodymist hinkedapith a rockimg agm wbiagbvasl y
i nked with a guide_groove which is fornmed 25 in the | ongitudinal

directi on oPreasinglxi agnbaatednwiaj g movable fulcrum with the feed cam
and which rocks about a stationaiy fulcrum, rocking movement of
10 the rocking arm is converted into linear movement of the
movable body which is directly coupled to reciprocal movement
of the feed arm, and a distance between the stationary fulcrum
of the rocking arm and the movable fulcrum is changed in a
longitudinal direction of thé rocking arm, thereby enabling a

15 feed stroke of the feed arm to be linearly changed.
Preferably, when the electric motor is started, the
drive transmitting mechanism reciprocates the press die, and
rotates the cam and the raising éam which are disposed on the
same cam shaft, to alternatingly conduct forward movement or
20  backward movement of the feed arm, and upward movement or
downward movement of the feed plate, thereby pitch feeding the

lead frame.

Preferably, in the feeding mechanism, the movable
fulcrum is movably linked with a guide groove which is formed
25 in the longitudinal direction of the rocking arm, and, in

accordance with rocking movement of the rocking arm, a position

- 11 - This Sheet Has Been Relplaced
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accordance with rocking novenent of the rocking arm a position

12 of the novable fulcrumis reciprocated al ong the guide groove,

t her eby converting rocki ng novenent of the rocking arminto | i near
novenent of the novabl e body. Preferably, the machine further
conprises novable 5  fulcrum noving neans for changing a distance

bet ween the stationary fulcrumof the rocking armand a |inked
position of t he novabl e ful crum and the novabl e ful crum novi ng neans

A LR Enbe 8@§ﬂg§_f¢$%éi cwrng% :ﬁfq$éq§: g, a8 %ﬁ?‘SEBHECéEHBV

al ong the QU|de groove |tu P ect! on

of the rOCkkﬂgréﬁg‘convertlngaﬁocﬂiég éﬁ%ﬂ%nﬁhgff%ﬁg Rl N "4 th

novi ng nmechani sm eed plate via a toggle

mechani sm 1meawhinsbemanepsﬁeféhanﬂo%eﬁsdbwyI inkage with a vertically
novi ng | ever which is rotated with being pressingly contacted with

the 15 rai sing cpfeferably, the nicigieablfurthee teespeike8k me¢EBDESM
is configured so that, 1 n an abnornmal condition, an opening and

cl osing cyl fadetrum movirg Oﬂ@ﬁ&%edféﬁ eyhadnigd nay taggdmttamdet@elmmeneﬂeor
cl osed. Preferably, a support plate which supports the toggle
20 l'i nk nmsth&npearysislopuntef the aadiing@umeandaadlihsedoppsition of
spring absorbs a pressing force which is exerted when the feed pl ate

i s once dowther monebde fmdcruen amd Hde movedileylfulcrum mewvrHeans edls by
downward novenent of the upper die. L. Anot her object of the

i nventi on iérﬁﬁeBrGW(ﬁ94¥9%2¢herﬁﬁ@#e%pﬁPﬁ%EHOBr9§sqﬂﬁﬂﬂ?ﬁ?b¥ﬁwﬁ?éﬁrﬁﬁ

efficient pr
p ong the guide groove which is formed in the longitudinal

10 direction of the rocking arm.

Preferably, the feed plate vertically moving mechanism
vertically moves the feed plate via a toggle link mechanism
which is opened and closed in linkage with a vertically moving
lever which is rotated with béing pressingly contacted with the

15 raising cam. _

Preferably, the toggle link mechanism is configured so
that, in an abnormal condition, an opening and closing cylinder
is operated to enable a toggle link to be opened or closed.

Preferably, a support plate which supports the toggle

20 link mechanism is supported by a coil spring, and the coil
spring absorbs a pressing force which is exerted when the feed
plate is once downward moved and then further pressingly
downward moved by downward movement of the upper die.

Another object of the invention is to provide a

25 motor-operated press machine in which an efficient press

working operation with a usual stroke, and a die opening

This Sheet Has Been Reﬁaoed : - 12 -




wor ki ng operation wth a usual stroke, and a di e opening

13 operation in a resetting operation after jamm ng can be easily
conducted, and the total height of the notor-operated press machi ne
can be reduced, so that, even when jamrming or the |ike occurs, dies
are prevented from bei ng danmaged. 5 In order to attain the
obj ect, according to the I nvention, there is provided a

not or - operated press machi ne conprising: a support table; a rocking

link which ig ﬁfaﬁfb@ﬂ in a reﬁbt‘ﬁllmgdggéﬁﬁeiahoé‘f{:@rtﬂ&nxﬁiu’r%@atn tbaeb'e%sﬁlya

supporting shat and whi ch abl e about t orting sha

crank in 10codﬁﬁdﬂéd%(Kﬁwktﬁéaﬁbtai“ﬁéﬂbHESé&Sﬂﬁéohbtéﬁabbekﬁtéat@&égky
supported on one end portion of the rocking link; a press ram

i s |inked tondvhitiearlanabeé wedabeds serthaaLIvaen whemejmmn@tcidime 11ke
rotating the crank; and a driving unit which is coupl ed to anot her
end portion acdums,r adldsn@de pretventeck fidom bE¥ing damagegl.l | nk about the
supporting shaft, thereby vertically noving the press ram the
driving &init, in a udmal opdess to attmirki ndieopebiectn, accpidimg tHee the
rocking link to a | ateral position with respect to a_ position above
t he press rainyentign, there hisspypyidedy sHavtorreperated | presssmaghdhe
line which 20 | aterally eIongates fromthe crank shaft with respect to a
movi ng di r ectGEPTIHE 1N Gréé’é’ﬂc’&i% takdes @ Focdkdag iligk whichyds, atitgghed
peration, lowers . the

o her bnd port GBI REITREIPRGED (Ehe SBPROTL table, by o AHAHRE LA EMAShy o
2 retracting g ath ¥ FodkanTe aBek AR MighSrkiRgPLRER; W LeahRo3he

in the usual press
10 which a crank shaft serving as a support shaft is rotatably

. supported on one end portion of the rocking link; a press ram
which is linked to the crank and which is vertically
reciprocated by rotating the crank; and a driving unit which is
coupléd to another end portioh of the rocking link to rock the

15 rocking 1link abqut the supporting shaft, thereby vertically.
moving the press ram, the driving unit, in a usual press
working operation, regulates the rocking link to a lateral
position with respect to a position above the press ram so that
the supporting shaft is on a first straight 1line which

20 laterally elongates from the crank shaft with respect to a
moving direction of the press ram, and, in a resetting
opefation after jamming or an emergency during a working
operation, lowers the other end portion of the rocking link to
upward move the press ram to a retracting position above a

25 position where the press ram is located in the usual press

working operation.

- 13 -
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wor ki ng operati on. 14

As descri bed above, the rocking link is |ocated at a | ateral position
with respect to the press ramwhich.is vertically reciprocat ed.
Therefore, the total height of the nmot or - oper at ed press nmachi ne can
be reduced as conpared with 5 the case where a rocking link is
vertically placed above a press ramas in the prior art.

Furthernore, in a resetting operation after janm ng or the like, the

rocking link can bead Qieé@slised t ABdvé PetReesdckdfly 1ink iis URGARGITRAMED i N
a substantially directly upward direction to 10 the retracting position.

Therefore, 1deer@lapbsiiofenivieAn fsspect teondHet gsicesy e raff i whedh! ig han
that in the prior art in which . a press ramis raised froma latera
si de. verticallyheediprocatechi t Therebopej sehea tbitadt heightmetbethe
which is rotatably coupled at an upper end portion to the other 15 end
portion of ndeoreuperated npredy machine chnf be xeducedd as companed rneitier
which is rotatably coupled at the upper end portion to a | oner end
porti oh of the €apst whexe nenseekipg diskcdmd verticahly t plagedwabene a
rotatably coupled at the | ower end portion to a predeterm ned portion °
of the sup¥ess AR 35| Py thR RIEIRK aZly  end portion of the rocking |ink,
by a third shaft; rotatin . means fgr,rotating t he Sﬁcond_link nmenber
about the third F“?@P‘F{fg‘lqrednd'naasfﬁﬁﬁ FLRECRRAFEMQRI RAEeE WHUHRE PTon
t he support ., table, _and.which abuts .against .t firs second |ink
menber th‘? ohrl%es't %h& rPSﬁ&PPOﬁl ? ?Wi.bsegd:(?%c?qeld;%ontﬁﬁér%% BERS &% on
25 toward; & RE ALESHoLWRW 1ANY Sl Ald 1Y BIRL1y upBEr8’ §6fection to
10 the retracting position. Therefore, the upward movement can be
conducted more efficiently than that in the prior art in which
a press ram is raised from a lateral side.
The driving unit may comprise: a first link member
which is rotatably coupled at an upper end portion to the other
15 end portion of the rocking link, by a first shaft; a second
link member which is rotatably coupled at the upper end pdrtion
| to a lower end portion of the first link member, by a second
shaft, and which is rotatably coupled at the lower end portion
to a predetermined portioh of the support table below the other
20 end portion of the rocking link, by a third shaft; rotating
means for rotating the second link member about the third
shaft; and a stopper mechanism which is disposed on the support
table, and which abuts against the first or second link member
to restrict rotation of the second link member in a direction

25 toward the press ram, and the rotating means, in the press

working operation, rotates the second 1link member in the

S
Has Been Reilaced
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wor ki ng operation, rotates the second |ink nmenber in the "
direction toward the press ram thereby causing the first or second

| ink menber to abut agai nst the stopper mechani sm under a state where
the second shaft is noved toward the press ram beyond a second
straight line connecting the first shaft and 5 the third shaft, and, in
the resetting operation, an energency, or the like, rotates the
second link nenber in a direction opposite to the press ramto nove

the second gPaldeidnotoward $he SpELER PAROSkErEDy RBuAIGES RN

respect to t second 1 ne, | ower 1 rig the other end

portion of $&eondOink Henlder Lt'onlébutA‘éEQH.ﬁ‘sﬁgthé 5BbppEL e AR SR NunddY @
press wor ki ng operation, the rocking link is prevented fromrocking

due to a repuscat® WHEEE BE&I BEcONd! BRaEess mdWed toward the prE¥s stdwpper
" mechani sm may be configured so as to abut agai nst a portlon of the

first |ink beydisd ahsedond soreight lihe cbawektiihgn thiee fdesindidEtf tandr a
portion of the second |ink menber which is higher in level than the
secondSshafthe third abedtdi apdi oin Hihe ceskitguingt bparathenf odnenergindys,
applied to the stopper fromthe press ramvia the rocking |ink can be
reduced, ar@r hthee 1tlﬂfélst1tq3?§éieﬂzahh%esﬁfiﬁnét Jdrindedgrember in a diregfwion

st opper nechanlsn1na¥ configured so that recelves a force of a
degree | ar REPYHEH atpr e"slé‘% PEGESe ¥amto movendthe rsecgpdsBHE | ARk a

menber abut ainst the sto nmechani n1 the sto mechan] sm
orabes tne kiSO Mooqalhe £’ Rhe prgss, FapoviEA t’ﬁ%sa?‘r'iéc‘f‘? othe REFANY he

P{EZSdLgn} Corthgllne, Eheré£951882£i r@héogth%¥egn po ftlon'g¥(¥ { he

10 rocking 1link. Apcording to this configuration, in a press
working operation, ﬁhe rocking link is prevented from rocking
due to a repulsive force acting on the press ram.

The stopper mechanism may be configured so as to abut
against a portion of the first link member which is lower in

‘15 level than the sgcond shaft, or a portion of the second link
member which is higher in level than the second shaft.
According to this configuration, the force which is applied to
the stopper from the press ram'via the rocking link can be
reduced, and hencé the stopper can be miniaturized.

20 The stopper mechanism may be configured so that
receives a force of a degree larger than a preset degree from
the first or second link member abutting against the stopper
mechanism, the stopper mechanism enables the second link member
to rotate in the direction toward the press ram. According to

25 this configuration, even when jamming or the like due to a

failure in an operation of feeding a workpiece occurs during a

T T iin



failure in an operation of feeding a workpiece occurs during a

16 pressing work and a large force is applied to the press ram

t he stopper can absorb the force, so that dies and the pressing

machi ne can be prevented from bei ng damaged. Speci fical ly,

t he stopper nmechanismmay conprise: a 5 stopper body which is novable
al ong a noving direction of the second shaft; an urging nmenber which
al ways urges the stopper body in a direction in which the stopper

body T's SePALedidy Abr and! R HLESS £63EL 380 A i ik TRIRL i b

abuts again to restiict ok fovenen st'opper

body toward tHé stdﬂﬁars%%‘ﬂnQb§B§f)t the force, so that H&'é'%aﬁh&e{:%eaﬁdf%sa.n
dj ] ust

st opper may be provided wt adj usti ng nechani sm whi c

restriction meshii®rca Eémpreventédoﬁflﬁﬁ Bihy atshalger m ned by the
restricting nenber to adjust a rotation anount of the first or second

link menber in the Sgeciflidsldy onthévatrdppe Meitanish hAgr eomprite:y a
adjusting a bottom dead center of the press ramin the press working
operatibn. stopper body wiiichhis/ ancwrablos heekornpj & ahovimgl d iasdat ivon oS £ titee
pr esent invention will be nore apparent fromthe foll ow ng
descri pti on sewpnd tshesht i raronjging imegmbex twhich alaypmnyiges drken stympper
BRI EF DESCRI PT| ON OF THE DRAW NGS ' Fig. 1is a plan view of a
press machi RPYF e girgetion inghich the stopper bpdy ip sepapated from

expl anat or agramof a feeq armin the
P y (Le ress ram; and a restricting member which abuts against the

stopper body to restrict a movement of the stopper body toward
10 the second shaft.

Alternatively, the stoppér may be provided with an
adjusting mechanism which adjusts a restriction position of the
stopper body and determined by the restricting member to adjust
a rotation amount of the firgt or second link member in the

15 direction towarq the press ram, thereby finely adjusting a
bottom dead center of the press ram in the press working
operation. |

The above and other objects and features of the present
invention will be more apparent from the following description

20 taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION QOF THE DRAWINGS
Fig. 1 is a plan view of a press machine of the prior
art;
Fig. 2 is an explanatory diagram of a feed arm in the

25 press machine of the prior art;

Sheet Has Been Replaced
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25 press machine of the prior art;

17 Fig. 3 is an explanatory diagram showing the
conflguratlon of a feed plate vertically noving nmechani sm of t he
prior art; Fig. 4 is an expl anatory dlagran1shomnng t he 5
conflguratlon of various portions of a notor-operated press machi ne
of the prior art in a working state wth a usual st roke;

Fig. 5 is an explanatory di agram show ng the configuration of various

portions of the not gt operat e, prSﬁS e&%lan@%?‘ eﬂ(?tll}ﬁ‘ prél%w’g‘i‘} E, gher

state where a press ramis. noved a ret cting position

level ; configurathbod oEf i fodd %u%@vv@étfcﬁl%qném'f@%ééhmlsm of
machamsm Fig. 7 1s a side view of the drive transmtting

15 nmechanikh® @fribxgar&;and as seen in the direction of the arrow A
Fig. 8 is an explanatory diagramof a feed plate vertically nmoving
mechani sm - Fig. H g.id9 iananexplbaatbayy diagram shsivdwing heth@0
configuration of main portions of a feeding mechani sm Fi g.
10 i s &n expbafdgoratdoagrefm wdmwivus) pbetions ofor imptern+apexdtead pprass
section of the electric gress.nachine;_ . Fig. 11 is a front
vi ew schemamaching stbwthg towior artcdmfiyuwarkindofstake evathriac peead
machi ne; 25 Fig. 12 is a side view of the electric press machine
of stroke;
Fig. 5 is an .explanatory diagram showing the
configuration of various portidhs of the motor-operated press
10 machine of the prior art in a state where a press ram is moved
to a retracting position of a higher level;
Fig. 6 is a plan view of a drive transmitting
mechanism;
Fig. 7 1is a side view of the drive transmitting
15 mechanism of Fig. 6 and as seen in the direction of the arrow
A;
Fig. 8 is an explanatory diagram of a feed plate
vertically moving mechanism;
Fig. 9 is an explanatory diagram showing the
20 configuration of main portions of a feeding mechanism;
Fig. 10 is an explanatory diagram showing the
configuration of a press section of the electric press machine;
Fig. 11 is a front view schematically showing the
configuration of the electric press machine;

25 Fig. 12 is a side view of the electric press machine of

Fig. 11 and as seen in the direction of the arrow B;

- 17 - Sheet Has Been Re laced
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Fig. 11 and as seen in the direction of the arrow B;

Fig. 13 is an explanatory diagram showing the configuration of
vari ous portions of a notor-operated press machine in a working state
wi th a usual stroke; Fig. 14 is an explanatory diagram
showing the 5 configuration of various portions of the notor-operated
press machine in a state where a press ramis noved to a retracting
position of a higher |evel; Fig. 15 is an explanatory di agram

as seen fromthe frogt §gdeaﬁnde§§?ghggokge gﬁg@@%&pnsggwggg.pqﬁg§is

ramin a 10 morklﬁ% state wth a usu stro

an expl anat Qbys fhdd @BRS0CYAribAd) A HitRs of a &b@%rLB Ekﬁte&31ress
Fig. 17 is an explanatory diagramillustrating a st opper nechanlsm
and show ngmidieine ain ad resleimftstdateviiodh & ubual rsagdoxe | ink is renoved
away; and Fig. 18 is an explanatory di agram show ng the plan
arrangenment of a criitk., alséuppsrtang ekpltnatodya diagtramhafshowing whech
are attached to the rocking link. DETAI LED DESCRI PTI ON OF THE
PREFERRED EBUbIgENASLon2(0f various peéartsiomsf toff ,the efedioedpenaddidrpres sof

t he i nvention wi |l be described with reference to the acconpanying
drawi ngs. machine in a staterhwrreenhipressran da mayes d&os argetinge tiing

whi ch a press die for the DD (Defl ash and Danbar cut systen) i's
position of a higher level;

Fig. 15 is an explanatory - diagram as seen from the
front side and showing the opération of the press ram in a
10 working state with a usual stroke;
Fig. 16 is an explanatory diagram as seen from the rear
side in Fig. 13;
Fig. 17 is an explanatory diagram illustrating a
stopper mechanism and showind the plan arrangement in which a
15 rocking link is ;emoved away; and
Fig. 18 is an explanatory diagram showing the plan
arrangement of a crank, a supporting shaft, and a first shaft

which are attached to the rocking link.

DETAILED DE§CRIP.TIQN OF THE PREFERRED EMBODIMENTS

20 ' Hereinafter, preferred embodiments of the invention
will be described with feference to the accompanying drawings.

The embodiment is an electric press machine in which a

press die for the D/D (Deflash and Démbar cut system) is

mounted.
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nmount ed. Fig. 6is a plan view of a drive

transmtting mechanism Fig. 7 is a side view of the drive
transmtting mechani smof Fig. 6 and as seen in the direction of the
arr ow A Fig. 8 is an explanatory diagramof a feed plate vertically
5 nmovi ng mechanism Fig. 9 is an explanatory di agram show ng the '
configuration of main portions of a feeding nechanism Fig. 10 s an
expl anatory di agram showi ng the configuration of a press section of

the electric press maghjneg Fiig. Al psad fvpak VéEWa driveheimiddmdidein
showi ng the configuratiion of the electric press 10 machine, and Fig. T

is a side vi evedHariil¥n elBPLyli ¢ Alses® side viewhid® theFldgivel tarthsie t368HYy
in the direction of the arrow B. (Whol e configuration)

First, an outdeahamnifsnt lef @oinf. duraaid @s Gleerhdreltdet rdicrection prfe chemwmdrawe
will be described with reference to Figs. 11 and 15 12.

The referenc@ndie.al8 isdevi gupianabary| dtagramnef oa . feed plateressiswdiliyon
2 is driven by the electric notor, and the driving is transmtted by
a drive 3 rané'rﬁvtltﬂgwg‘eﬁé’@mrrﬁ'sgt 09 is angexplanakors xam shawing fthed
plate vertically moving 20_ nmechanism5 mhlch wi || be described |ater.

The confi gur &9 guration °tfh§‘a|5PeE§r§é€PFo‘H 22 keading nerhanismg Figyg 10

hence not il usgr at d in

fi ||
a tining bel tiS &%serBIAAA arguﬁaaﬂrﬁﬂt $nSWing tlbm%tg,fmum?p%%éatc 3 Do
out put Shaftfsectsl%lslp&fte %1 ér]igg%,rlc presg magﬂlng fH.&t prligy, Adils ch.Sé%vd

at one end o
- schematically showing the configuration of the electric press

10 machine, and Fig. 12 is a sidé view of the electric press
machine of Fig. 11 ahd as seen in the direction of the arrow B.
(Whole configuration)

First, an outline of the.configuration of the electric
press machine will be describéd with reference to Figs. 11 and

15 12.

The refefence numeral 1 designates an electric motor.
A press section 2 is driven by the electric motor, and the
driving is transmitted by a drive transmitting mechanism 3 to
a feeding mechanism 4 and a feed plate vertically moving

20 mechanism 5 which will be described later. The configuration
of the press section 2 is shown.in Fig. 10, énd hence not
illustrated in Figs. 11 and 12.

Specifically, a timing belt 7 is looped around a motor
pulley la disposed on the output shaft of the electric motor 1,
25 and a first pulley 6a disposed at one end of a supporting shaft

6 of the press section 2. The supporting shaft 6 is rotatably

—_—
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6 of the press section 2. The supporting shaft 6 is rotatably

20 supported on a bearing section 2a disposed in an upper portion

of the press section 2. Atimng belt 9 is |ooped around a second
pul |l ey 6b di sposed at the other end of the supporting shaft 6, and a
cam shaft pull.ey 8a di sposed at one end of a cam 5 shaft 8 of the drive
transmtting mechanism3. Athird pulley which is not shown is

di sposed on the supporting shaft 6. A timng belt is | ooped around

the third puldgpsdd dnld E%arin s.@E%RBﬁegaiaiQPSQQHK' h@x{lt%ﬁ Od.rxftlin%%

L
shown. When t el ectric notor 'S starté@ h g

10 shaft 6 df €14 apLEsyi debBEohi 71.NY D&l inihg AL £ he giankoplal t adSs
rotated via the tin?%g belt which'is not srmhwg wher eby a o§@ cﬁiﬂ?qfs

rotated so asddbnepiXidy V6B EspoPe@satl 6Helothbircend of the GUHHAER iy
the crank via a connecting rod. The press ram 10 I's coupled to an
upper di e si dehaffit 6he apdeascamcshaft ullldy 8a disposethatcefeséadtoB 4 Tam
rotated via the timng belt 9 by the supporting shaft 6, and a feed
cam 11 ahd a shdfdi Bgofatrhg2drive twhnshittiéngtmechadisn 3 he Xarhistthfguld eyt e
rotated, thereby transmtting the driving to the feeding nmechanism4
and the whicdy is)|nate shown cis | Jisposed erchhai suppsrtingTebafteédi nd

20 mechani sm 4 reci procates a feed arn1having§géns which are

engageabl e witiPIRd dtetol &8 drePes axpibdtha &dr guldey and a puldgy
movi ng mochal RS SS o8 ERETS SRk MIICHn 1dt MO SHOV- | cad frame i n i he
S et o2 and Wish: alel loiNes d SRSko % 18" BLSRCLA, SHRE" LRIV RY

10 shaft 6 is rotated via the timing belt 7, and the crank shaft
is rotated via the timing belt which .is not shown, whereby a
crank is rotated so as to vertically move a press ram 10 which
is coupled to the crank via a connecting rod. The press ram 10
is coupled to an upper die side of the press section 2.

15 The cam shaft 8 is rotated via the timing belt 9 by the
supporting shaft 6, and a feed cam 11 and a raising cam 12
which are attached to the cam shaft 8 are rotated, thereby
transmitting the driving to the feeding mechanism 4 and the
feed plate vertically moving mechanism 5. The feeding

20 mechanism 4 reciprocates a feed arm having pins which.are
engageable with pilot holes that are opened in side rails of a
lead frame, so that the lead frame is pith fed. The feed plate
vertically moving mechanism 5 guides the transportation of the
lead frame in the press section 2 and vertically moves feed

25 plates in synchronization with the operation of pitch feeding

the lead frame.

.
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the | ead frane. 21

Next, the configuration of various portions of the el ectric press
machine will be described with reference to Figs. 6 to 10.

(Press section) 5 First, the configuration of the press section
2 wll be described with reference to Fig. 10. The reference nuneral
13 desi gnates an upper die. An upper-die driving nechani sm (not
shown) conprising the crank and the connecting rod i s di sposed in a

press casing 14 whi Cltib , ditpRO dﬁ?ﬁy J'D:ﬁlu qll%u]ss pog'%son Wg S

end of the press ran11 Is couple a punch

ram 10 is dréYéBtPthE;Q'e'éQp%adHi?néjHrﬂi‘gbe desc {g&{@ With! ¢ \f%rrfe'n]%%' 'ty

nove the punch hol der “15. A punch e punch™h

A tip end porigsn &ftdhegpunch 16 is passed through a stripper plate
17 so as to be guided 15 t her eby. The punch hol der 15 and
the stripper(Prese déctien) coupl ed together by an upper-di e support
post 18. A coil spring 19 is disposed around the upper-die support
post 183so as Riorsioprbhar donfdguirbeisnr o fpehie [pPratss Séctid® 2 will be
The reference nuneral 20 designates a |lower die. The feed pl ate
vertical |y néeseribed heifils nefemenge wid Fige 10. Thesceférendatrmmeraldetiil
i s disposed bel ow a press head 21 of the | ower die 20. A die hol der

22 is di sposdRFHINALRS AR pper digeadpuPPRE-die dwivialg 2edhdnism (diat

23. A feed plate 24 25 ., which guides and supports the |lead frane so as to
be movabl e |S$AOWN) comprising the crank and the connecting rod is disposed

in a press casing 14 which is disposed above the upper die 13.

10 The lower end of the press ram 10 is coupled to a punch holdér
15. The press ram 10 is driven by the upper-die driving
mechanism to vertically move the punch holder 15. A punch 16
is held by the punch holder 15. A tip end portion of the punch
16 is passed through a stripber plate 17 so as to be guided

15 thereby.

The punch holder 15 and the stripper plate 17 are
coupled together by an upper-die support post 18. A coil
spring 19 is disposed around the upper-die support post 18 so
as to downward urge the stripper plate 17.

20 The reference numeral 20 designates a lower die. The
feed plate vertically moving mechanism 5 which will be
described later in detail is disposed below a press head 21 of
the lower die 20. A die holder 22 is disposed on the press
head 21. The die holder 22 holds a die 23. A feed plate 24

25 which guides and supports the lead frame so as to be movable in

the transporting direction in the press section 2 is disposed
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t he trahsporting'direction in the press section 2 is disposed

22 above the die 23 in a vertically novabl e manner. The feed

plate 24 is coupled to a | ower-di e support post 25 which stands from
the die holder 22. A coil spring 26 is disposed around the |l ower-die
support post 25 so as to upward urge the feed 5 pl ate 24.

A gui de post 27 is vertically disposed between the punch hol der 15
and the die holder 22. The guide post is passed t hrough the stripper

plate 17 anduhhe LRl il £3 24nsQ vegtzig.%s.l.lgg ﬁ;éﬂdéq hBRnLS tingl NELOf

t he upper an ower dies an an ower end portions of

the guide pgghtd 24 cougﬁeﬁglﬁggglﬂov%‘f% %ﬁg:ﬁﬁp%%%h§§ &ﬁﬁcﬁ@t%% y

di sposed on"t he pun 15 and the er 22, respect

The guide from BHEh@Selhalasd 222 amechileGpHin®y Zéradlidisiddiimitowidt he
punch 16 and the die 23 is perfornmed. The stripper plate 17 15 and the
feed pl ate fHealewgii-de6 SAppdrto postPIPeasyli asll 86 UPward urigee td dfedrdst
27. (Drive transm tting nechani sm Next, the
configaratipbabé 2&e drive transmtting mechanism 3 will be descri bed
with reference to Fig. 6. 20 As descri bed above, the camshaft 8
is rotated by At guiadei tndsty 2he igr ivenigidakle dispoeed| betmweenothe 1
to the cam shaft pulley 8a. Both the ends of the camshaft 8 are
rotatably sbwpeht 8@ldgra Ifactndetheaddiepchalden 2écomhRut gyide postheis
drive transmtting nmechanism The feed cam 11l and the 25 rai sing cam 12
are coaxi al P§S$e¢d: Barenel the $Hriepes phate thi and the feed plate 24 so

as to perform the positioning of the upper and lower dies 13

10 and 20. Upper and lower end portions of the guide post 27 are
passably guided by guide bushes 15a and 22a disposed on the
punch holder 15 and the die holder 22, respectively. The guide
bushes 15a and 22a are fixed after the die élignment of the
punch 16 and the die 23 is pérformed. The stripper plate 17

15 and the feed plape 24 aré guided so as to be perpendicular to
the guide post 27. |
(Drive transmitting mechanism)

Next, the configuration of the drive transmitting
mechanism 3 will be described with reference to Fig. 6.

20 As described above, the cam shaft 8 is rotated by
transmitting the driving forde of the electric motor 1 to the
cam shaft pulley 8a. Both the ends of the cam shaft 8 are
rotatably supported on a machine frame 28 which accommodates
the drive transmitting mechanism. The feed cam 11 and the

25 raising cam 12 are coaxially fitted onto the cam shaft 8. The

feed cam 11 transmits the driving of the cam shaft 8 to the
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feed cam 11 transmits the driving of the camshaft 8 to the

feedi ng nechanism 4, and the raising cam 12 transmts the driving of
the camshaft 8 to the feed plate vertically noving mechani sm 5. The
feed cam 11 fornms a cam curve in which, at the start of and before
the stop of the feeding operation of 5 the lead franme by the feed arm
the feeding operation is conducted at a | ow speed, and, during the
feedi ng operati on, the feeding operation is conducted at a high

speed.  Th@seding héthbilsfman 12ahQr Bhed £a0%LHGVEamn Vi eRanshithe tHeart
of and before the stop of the vértical novenent of the feed plate 24,
10 the veliiving ofvithe e@ar shiadt B8SteotHacteddaplatd orerstirel, lyantbving
during the novenent, the vertical noving operation is conducted at a
hi gh speed.mechanism 5. THhaefeeflecamcalndfioemsl a2@atesugva dn arhiiedy- @m
rol | er whi ch abuts agai nst the operating surface of the feed cam 11.
15 The f cdwb cstartolofrand befoveathbl gtopppdr ttde deediamgempegfation of
rocking arm 30. The rocking arm 30 is supported so as to be _rockabl e
about & firthe f dpadurfame ebyi fehans £aedt Aywnathe feeding cpparatien is

AL SR S T R T e A

o reeti on (ke Budyfl, ongrasiomute ARSI IR A 1TERE SiRdlEs Alss °

(LN o R i R, RS el L eSS
before the stop of the vertical movement of the feed plate 24,

10 the vertical moving operation is conducted at a low'speed, aﬁd,
during the movement, the vertical moving operation is conducted
at a high speed.

The reference numeral 29 designates a feed-cam roller
which abuts against the operafing surface of the feed cam 11.

15 The feed-cam roller 29 is rotatably supported on one end of a
rocking arm 30. -The rocking arm 30 is supported so as to be
rockable about a first fulcrum 31 serving as a stationary
fulcrum. Coil springs which are not shown are engaged with
coil spring engagement portions 30c so that the rocking arm is

20 always urged in a clockwise direction (see Fig. 9).

The reference numeral 32 designates a raising-cam
roller which abuts against the operating surface of the raising
cam 12. The raising-cam roller 32 is.rotatably supported on
one end 34a of a vertically moving leverl33. The vertically

25 moving lever 33 is pivotally supported so as to be rockable.

about a support shaft 35, and is always urged by a coil spring
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25 noving |lever 33 is pivotally supported so as to be rockabl e

about a support shaft 35, and is always urged by a coil spring

24 (not shown) in a counterclockw se direction so that the
raising-camroller 32 is always urged against the operating surface
of the raising cam 12. The ot her end 34b of the vertically nmoving
|l ever 33 is coupled at a fulcrum5b55 to one 5 end of a link nenber 56 of
the feed plate vertically noving mechani sm5 which will be descri bed

later. (not shownfeint hg wuRrEkSocieliddie dididdtGan Ysaovinge | gy 33
is caused by the rotation of the raising cam 12 to rock about t he

support shafdisingidet efoliert 3R liskalwageerubfedhiaghinst the opustithgt
the fulcrumb55 to the other end 34b is laterally reci procated (see
Fig. 7). surfddeecdfngthechansingy cam 12. The Nekhert lemdco3¥b gofatihen of
t he feeding mechanism4 wl| be described. 15 Referring to
Fig. 9, a gexikicablyongoingslévened3i is couplefeatoekifmdcaum 56 dlcompe he
| ongi tudi nal direction of the arm A second fulcrum 37 serving as a
nmovabl & f ulendin®f sadildpés memher 56 of Bbeoﬁeeﬁupéa@m pegitd cad lyomeviimg i ng
a part of a anabIe body, gui de roJI 30b is rotatably supported
on the secd¥Rf aZB‘-smf%I"élHﬁH?‘?lllﬂﬁe 1Aaten is fitted into the

3 30 and the secAllteh dine (e sact 198 ?gﬁﬁﬁi"e%’éiﬁaéf S¥ing A ¥
s di sposed on, Jie $a6oNdhd ULANI B e e rafling can 37 45 T Pt

fitted intd 1 Sposed on
the support shaft 35, therefore, the link member 56 which is

10 coupled at the fulcrum 55 to the other end 34b is laterally
reciprocated (see Fig. 7). |
(Feeding mechanism)

Next, the configuration of the feeding mechanism 4 will

be described. '

15 Referring to Fig. 9, a guide groove 30a is formed in
the rocking arm 30 along the longitudinal direction of the arm.
A second fulcrum 37 serving as a movable fulcrum is disposed on
a second-fulcrum plate 36 constituting a part of a movable
body. A guide roller 30b is rotatably supported on the second

20 fulcrum 37. The guide roller 30b is fitted into the guide
groove 30a of the rocking arm 30 so as to couple the rocking
arm 30 and the second-fulcrum plate 36 together. A slide
member 38 is disposed on the second-fulcrum piate 36. The
slide member 38 is fitted into a slide rail 40 disposed on a

25 second-fulcrum raising plate 39.

—_—
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25 second-ful crumraising plate 39.

25 When the rocking arm 30 rocks, the guide roller 30b is
noved in the guide groove 30a whi.le rotating, and the slide menber 38
is reciprocated along the slide rail 40, thereby converting rocking
novenent of the rocking arm 30 into |inear 5 novenent of the
second-ful crum pl ate 36. As shown in Fig. 6, a first vertica
novenent slide guide 41 is disposed on a part of the second-ful crum
plate 36. The Whdm® ttheeddckdngTa¥RMBOt rétkd§ fHedguide i Bolléf eTop i a
first vertical novenent slide rail "43 di sposed on a feed slide 10 menber
42 constituthéged parthef guidempumive BOl . .whihe feedting, aadi dhereibirie 42
is fitted into a first feed slide rail 45 via a first feed slide

gui de 44 (semember 33 dissposeiprocdtesi rabong the fslcale Faklf d8d sihadmby
menber 42 is reciprocable along the first feed slide rail 45 with

bei ng i nt egreendexking treckinpmbvenient dfylthaimqdking 3m a4 inhallinear
pulled by a coil spring 46 and waits at a hone position on one side
of the Bachimevemeni qg the seqand-fwgruniplats 3fqg. 6). A
feed arm attachment nenber 47 is _integrally_attached to the feed
slide nenber 42. Thd§ eBWR nift F&Shm%m arefbEst gyersfcal; govemeny shisde

feed s Tﬁgdgiﬁhcﬁe@a' s g e on 2 pagr o sHie HETIRY -€%fc-é‘t§a§1%3é3“d
a1 50 wi t il BEESt ertipay ByaRgnl itde’ ALY 4L°H0EER0es INE 4
Referring toffi'gt v(értaicfaeieqno%remeqxttt @ﬁg%n&'a@ﬂ' Qg 5.11:sb§sed on a feed slide

10 member 42 constituting a part of the movable body. The feed

slide member 42 is fitted into a first feed slide rail 45 via
a first feed slide guide 44 (see fig. 7) disposed on the rear
face.. The feed slide meﬁber 42 is reciprocable along the first
feed slide rail 45 with being integrated with the second-
15 fulcrum plate 36, and usually pulled by a coil spring 46 and
waits at a home position on one side of the machine frame 28

(the lower side of Fig. 6). |
A feed arm attachment member 47 is integrally attached
- to the feed slide member 42. The feed arm attachment member 47
20 is fitted into a second feed slide rail 50 disposed on a
support plate 49 via a second feed slide guide 48 (see Fig. 7)
disposed on the rear face. The feed arm attachment member 47
is reciprocable along the second feed slide rail 50 with being

integrated with the feed slide member 42.

25 Referring to Fig. 6, a feed arm attachment guide 51 is

disposed on the feed arm attachment member 47. The feed arm
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di sposed on the feed arm attachment nenber 47. The feed arm

26 attachnment guide 51 is attached so as to be opened and cl osed

by a feed armattachnent cylinder 52, so that a feed arm 80 (see Fig.
7) is surely attached and det ached. A guide block 53 is

di sposed on the support plate 49. 5 Di es such as the die holder 22 of
the press section 2 are gui ded by the guide block, wth the result
that the attachnent accuracy can be i nproved. . Wien the

rocking ar d;% i« t { csrlej] %0 R so as td Lﬂe"aﬁ@rﬁ@t&id’s@:ic&ed

reci procate ng t e S e rail t he secon crumral Si ng

plate 39 as wloamfé@dFagm attaeﬁmeﬂi; Elquder S%W%d'ﬂﬁattaefééad ad &
menber 42 coupled to the second- ful crun1p|ate 36 is reciprocated

agai nst the was ®id.oroe i¢f surely @ actidd sid detdehddng the first feed
slide rail 45 as shown in Fig. 6. At this time, also the feed arm

attachnment nenber 15 quidé GAwaked 3t d.st ki sppesedds lond e heeduppoit ipdlate 49.
reci procated al ong the second feed slide rail 50, and the pitch
feedingsis Dies swehluesedhehidie ahpideg80R2( sz Ehg. press seetiemd2ammnes0
attached to the feed armattachnment nenber 47 remains to be engaged
with the pilgnides dyotthehguidgdblegke. withh the result pdiay rihg) atdachgpens
54 designates a ful crum noving not or serving as novabl e ful crum

novi ng meanLGHRFIY AmbRf ﬁ@‘PrOVed t he di stance between the first and

" second ful cruns 31 apnd 37, of t he rqQcking.arm eci fi cal a
bal I screw 54b is When e FB&I"IWgalatrabﬁéd I\ﬂ%éfsa 52\?[5]%@&%34&:}’@0 Eﬁ‘%md'

?ﬁtepgtecgggf tfu(?lfcru%?platte 3Eu}.§rfjenéf§)fgcaqce@ a rong thé gy 1dg4gafitfﬁ:hefj tth0

10 second-fulcrum raising plate 39 as shown in Fig. 9, and, at the
same time, the feed slide member 42 coupled to the second-
fulcrum plate 36 is reciprocated against the urging force of
the coil spring 46 along the first feed slide rail 45 as shown
in-Fig. 6. At this time, also the feed arm attachment member

15 47 coupled to thc feed slide member 42 is reciprocated along
the second feed slide rail 50, and the pitch feeding is
conducted while a pin 80a (see Fig. 7) of the feed arm 80
attached to the feed arm attachment_member 47 remains to be
engaged with the pilot hole of the lead frame.

20 Referring to Fig. 9, 54 designates a fulcrum moving
motor serving as movable fulcrum moving means and for changing
the distance between the first and second fulcrums 31 and 37 of
the rocking arm 30. Specifically, a ball screw 54b is
vertically attached via a coupling 54a to the output shaft of

25 the fulcrum moving motor 54. A nut 54c attached to the second-

fulcrum raising plate 39 is screwed with the ball screw 54b.
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fulcrumraising plate 39 is screwed with the ball screw 54b.

27 When the ball screw 54b is rotated, the second-ful crumraising
plate 39 is vertically noved via the nut 54c. A second verti cal
novenent slide guide 39a is disposed on a part of the second- ful crum
raising plate 39, and is fitted into a second 5 vertical novenent slide
rail 28a which is vertically fornmed on the machi ne franme 28.

When the fulcrumnoving notor 54 is rotated in a given di rection,

l'ong the sedlsit bR badn REPERS D Py GRS ied. e sppontiny st 1K1
second- T Ul cf URUAL 893G 4N 6Rc i 8a ERYP e ay1he the nut! idle TeMDET 3R ohA
the second-fdlcrumraising p a?e gg S vertlcaIPy moved al ong 't he

first verti cgle /MPRovecd® 53ibe guide4394SES (fiélgioééd on a part of thél
this time, the guide roller 30b is ved al ong the 5 gui de "groove 30a

in the | ongi tsedioi- flilcaein G i¥indHIKi3W, and idr fidbed iMbENat Becond

di stance between the first and second fulcrums 31 and 37 is
shortenesd, f aerdiaml movehentnellitiedeadl 28a whidie ivotlerntgcalbyBEorsed on
reduced. In proportion to the change of the anplitude, therefore, the
range of the thecimacdhdale fooasee28. 20 of the second-fulcrumplate 36 is
narrowed, and the novenent range of the feed slide nenber 42 which is
reci procat ed i Whegr hey fwlerumhmovingmicter 34mpIratatssl igna@ gRyenof
t he feed arm attachment nenber 47 coupled to the plate are

narrowed. Asddnesdiion, ghenefarest rdie srcami- Fekerwr wrgbsing phater dfudsqd.

Simlarly, when the distance bftmeen t he fiFSt and, ] .
vertically moved along the second vertical movement slide rail

16 28a, and the second-fulcrum plate 36 which is coupled via the
slide member 38 to the second-fulcrum raising plate 39 is
vertically moved along the first vertical movement slide rail
43 (see Fig. 6).

At this time, the guihe roller 30b is moved along the

15 guidé groove 30aﬂin the longitudinal direction of the rocking
arm 30. When the distance between the first and second
fulcrums 31 and 37 is shortened, for example, the amplitude of
the rodking arm 30 is reduced. In proportion to the change of
the amplitude, therefore, the range of the recipfocal movement

20 of the second-fulcrum plate 36 is narrowed, and the movement
range of the feed slide member 42 which is reciprocated
integrally with the second-fulcrum plate 36, and that of the
feéd arm ‘attachment member 47 coupled to the plate are
narrowed. As a result, the feed stroke of the feed arm 80 is

25 reduced. Similarly, whén the distance between the first and

second fulcrums 31 and 37 is lengthened, the amplitude of the
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second fulcruns 31 and 37 is Iengthened t he anplitude of the

28 rocking arm 30 is increased. In proportion to the change of

the anplitude, therefore, the range of the reciprocal novenent of the
second-fulcrumplate 36 is widened, and the feed stroke of the feed
arm 80 is increased. 5 In this way, when the guide roller 30b
di sposed at the second fulcrum 37 is noved al ong the gui de groove 30a
of the rocking arm 30 by driving the fulcrumnoving notor 54 so as to

change the dixgf ?ftﬁ eirﬁé:.[éé canﬂg eﬁpﬁéﬁi'g%&qstiélthehcha 9 8

t he rocking range e roc I ng arn1 ere

the feed st r?lﬁé gg'l%ufd%edtﬁ%gbﬁgrg he ;l:élg%@rdﬁ’ the recy d. mboehaﬁt

enbodi nent , trokKe o arm can b arbitraril

changed in thg ﬁ:@t'ég%e@BnahQHtlcguhoPiét@TBQYLs widerkld Vidil iR freledr B'iﬂroke
novi ng notor -54 Icularly, because rocklng novenent of

t he rocki ng ol5 theafidedD arm BN\ ligd riealsed.i near novenent of the
second- ful crum plate 36 which is directly coupled to reciprocal

novenents of t h@nf eddsaway3Owhant thetguikdeigro Itear Biiedigpoassad aitnkhe
it is easy to calculate the anount of the feed stroke of the feed arm
80. Even wseeande fulerunf 3hels Imenked rabheng i the hgmide, groogve 8farefokbe

t he adj ustnent of the feed stroke can be conducted very easily.
Consequent | y,r%ﬂgaéﬁiﬂnéohhﬁ’ deiyiagcehe efﬂlcrum nGHRHLAL S Fo as to
wor kabi lity. Si nce the nunber | i nked parts agch as rocklng

arm neﬁﬁ@ﬂgqs$hﬁnﬂ45tﬁqﬁﬁrﬁﬁ?ﬂqgﬂuﬁk?|§9€%§|?9dp§??ﬁﬁ duifguppe3l

production C%Sl %@Q Qﬁe rggﬂlng range of the rocking arm 30 can be changed.
10 Therefore, the feed stroke of the feed arm 80 can be linearly
changed. In the embodiment, the feed stroke of the feed arm 80
-can be arbitrarily changed in the range of about 8 to 55 mm by
driving the fulcrum moving motor 54.
Particularly,'becausé rocking movement of the rocking
15 arm 30 is conver;ed into linear movement of the second-fulcrum
| plate 36 which is directly coupled to reciprocal movement of
the feed arm 80, without using interposed plural links, it is
easy to calculate the amount of the feed stroke of the feed arm
80. Even when the kind of the 'lead frame is changed,
20 therefore, the adjuStment of the feed stroke can be conducted
very easily. Consequently, the machine has very excellent
operability and workability. |
Since the number of linked parts such as rocking arm
members is small, the maintenance is easily performed and the
25 production cost can be lowered.

(Feed plate vertically moving mechanism)
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(Feed plate vertically nmoving nmechani sm

29 Next, the configuration of the feed plate vertically
novi ng nechanism5 will be described with reference to Figs. 7 and 8.
The raising-camroller 32 disposed at the one end 34a 5 of the
vertically nmoving lever 33 is pressingly contacted with the raising
cam 12. Wen the vertically noving lever 33 is caused to rock about

t he support shaft 35 by the raising cam 12, a link nenber 56 one end

of which is coupl eduégt? %gECEHE‘figura_jl;ﬁ.éndio%pQﬁ@ fdad [‘ﬁl&’i@e{ref@ﬂcéf i6$

| ateral |l y reciprocated. e other end of e I'1rnk nmenmper

is coupled abvang mechéhl&hUiwil 1 bR KA it keTereateS80 Fhgs Ot Per
end of the link nmenber 58 is coupled to a cylinder rod 60 of an
openi ng andaghosing cylinder 59. The cylinder rod 60 may be in ei t her
of the extension state or the contraction state. In the 15 enbodi nent,
the cylinder rod 60The raisimgecoanrasllen 32 allsposed atfhthepenéngndnsda
closing cylinder 59 is attached to two portions of a cylinder support
menber 559a ufii the averticablediovindgidever 33 disgpredsiahlyi contachedfwitie
menber (see Fig. 11). The cylinder support nenber 59a is attached
so as to bethevaplising cam 12.he Whewrr Bhedvesgicaa lyn mavgngy levem 33| iader
gui de 63 whi ch are_horizontally attached to a cylinder guide
attachnent FBHBER to rock)ahgngi ther EpPeIFadhafitatd 8 WRrAheingcgam
plate 24 is

DLE 241 o1b0. o i eyBat' S6L e Rudchr BERIA SoR00ed B3L8 YL
press bed 2%5 899;,89&1'Léetﬁéeogﬁégoéﬁg 95'5'[.{]? Pgégrgifltrergéiprocated. |

10 The other end of the link member 56 is coupled at a

fulcrum 57 to one end of a link member 58. The other end of

the link member 58 is coupled to a cylinder rod 60 of an

opening and closing cylinder 59. The cylinder rod 60 may be in

either of the extension state or the contraction state. In the

15 embodiment, the cylinder rod 60 is in the contraction state.

The opening and closing cylinder 59 is attached to two portions

of a cylinder support member 59a which are arranged in the

longitudinal direétion ‘of the member (see Fig. 11). The

cylinder support member 59a is attached so as to be movable in

20 the lateral direction in Fig. 7, to a cylinder guide 63 which

are horizontally attached to a cylinder guide attachment member

62 hanging from a base plate 61. When the feed plate 24 is to

be vertically moved, the opening and closing cylinder 59

functions merely as a link member. The support plate 49,'the

25 press bed 21, and the like are disposed on the base plate 61

(see Fig. 12).
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(see Fig. 12). 30 A

| i nk menber 65 which is disposed at one end of a |ink case 66 is
coupled at a fulcrum64 to a cylinder case of the openi ng and cl osi ng
cylinder 59. A link nenber 67 is coupled to an openi ng and cl osi ng
fulcrum 79 which is disposed at one 5 end of each of toggle links 68 and
69. The other ends of the toggle links 68 and 69 are rotatably
coupl ed to upper and | ower joint plate 70 and 71, respectively. The

I joint plate 71 : | . ' I
mochan am vhen | ™ dAgk hEnPe® BEMALGh AL b Rt BAEh® oA PE i

feed 10  plaf %6 | s SSlpLed | ¥t "RVEF1¥LER EESRBCH (91likddOWRsd Yiithe
plate 71. Lower ends of feed plate support nenbers 72 are

coupl ed opeh it dHPI1dsAinYg dyiatierd.59The A aeich)p Inddntbesti {Orils EIdpAH
are passed through bearing nmenbers 73 fitted into the base 15 pl ate 61.
An engagenenttorenbepeiding amlipled iy thdammer7emsich is difsgdsed etd one
pl at e support nenbers. The feed plate 24 is engaged with an
engageneht reebof/4madf ahdoygyglagdnmits dhisnd 69. The sxbhexr tendse of the
supported thereon. : A bunp nenber 75 stands fromthe upper
face of the txmgle dvewksj 6Bnang| & @xral rofadahliye coygded tPnkBPES lpwexr e
bent and the feed plate 24 is downward noved, the upper joint plate
70 bunps agailiint pdadeny Ongnder 1y or88Peabp¥ei¥d t Haeelpwer joing 71

[ogul atng e, e o0 S IS ONUL TOeIENt, endspogin SHERASES! Ken
AL platﬁhgiégbégéaigg st%saéﬁgigg are opened and closed, the feed
10 plate 24 is vertically moved with respect to the lower joint

plate 71.

Lower ends of feed plate support members 72 are coupled
to the upper joint plate 70. The feed plate support members
are passed through bearing members 73 fitted into the base

15 plate 61. An engagement member 74 is coupled to the upper ends
of the feed plafe support members. The feed plate 24 is
engaged with an engagement recess 74a of the engagement member
74 so as to be supported thereon.

A bump member 75 stands from the upper face of the

20 lower joint plate 71. When the toggle links 68 and 69 are bent
and the feed plate 24 is downward moved, the upper joint plate
70 bumps against the bump member to be supported thereon,
thereby regulating the range of the downward movement. A
"spring receive plate 76 is disposed below the lower joint plate

25 71. The spring receive plate_76 is attached to a spring

receive plate attachment member 76a hanging from the base plate

I
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recei ve plate attachment menber 76a hanging fromthe base plate

31 61. Quide posts 77 hang fromthe | ower face of the | ower joint
plate 71. The | ower ends of the guide posts are passably fitted into
the spring receive plate 76. A coil spring 78 is fitted around each
of the guide posts 77 so as to al ways upward 5 urge the | ower joint
plate 71. As shown in Fig. 11, the thus configured toggle

i nk mechani smis disposed on each side of the other end 34b of the

vertical ly gpvi gl eﬁE’B Z”ﬁejanﬁgeffdngmheaﬂ%}e‘if gzégdﬁ Qﬁ%tﬂﬁver 'Oiéxf‘[eid

pl ate 24 are suppor enent nmenbers I'n a vert

movabl e mr@ﬂter¢§PeCtTP{§| Yower ends of th¥Quild¥ p&ses Nareapadssamyn
in Fig. 7 is rotated, therefore, the vertically noving lever 33 rocks

about the flttecﬁwtt}‘ﬁé"aécﬂrl rrb e gRadd N ANy doisli pdiHE e i of
t he toggle links 68 and 69 is reciprocated between positions P and
15 Q vi a fietgd Wrdund elachicobethe Sgieid@ pddtss TleBongsabtd £1wsysmpward
cylinder 59 shown in Fig. 8. As a result, the toggle Iinks 68 and 69
are opgned wrge cihes ddyweandjdilret fpdexteplZdt.e 24 engaged with the
engagenent nenbers 74 coupled to the upper ends of the - feed plate
support nmenbers 72 Asowghiasth tin thbguppdy prnthpsapoanGureﬂoﬁqggkatlxnk|y
moved. In the toggle |inks 68 and 69, when the cylinder rod 60 of -
the openi ngRefhRRASHR iify dhaposesh. opgepsh side pf the ekkerserd Mhief the
openi ng and cI05|n%_fuIcrun179 S reC| rocat ed beimg 05|t|ons Q
and R of Fl‘ger@-ca Yy moving levgged3g 4%%&”? Fhghts apd, 5u§ Jes Rt the

when & fal1H& Hace 44 554 Wickell B 'hd UnglRAS RERSA T 14 & ©f
10 vertically movable manner, respectively.

When the raising cam 12 shown in Fig. 7 is rotated,
therefore, the vertically moving lever 33 rocks about the
support shaft 35, and the opening and closing fulcrum 79 of the
toggle links 68 and 69 is reciprocated between positions P and

15 Q via the plural_link members such as the opening and closing
cylinder 59 shown in Fig. 8. As a result, the toggle links 68
and 69 are opened and closed, and the feed plate 24 engaged
with the engagement members 74 coupled to the upper ends of the
feed plate support members 72 coupled to the upper joint plate

20 70 is vertically moved. 1In the toggle links 68 and 69, when
the cjlinder rod 60 of the opening and closing cylinder 59 is
in the extension state, the opening and closing fulcrum 79 is
reciprocated between positions Q and R of Fig. 8.

When a lead fraﬁe is erroneously set, or when a failure

25 detecting pin which is not shown detects a failure of the lead

frame setting, it is required to stop the operation of the
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frame setting, it is required to stop the operation of the

32 machi ne, detach the | ead franme, and reengage the |ead frane

with the pilot pins disposed on the die. In this case, when a failure
occurs during the upward novenent of the feed plate 24, the feed

pl ate 24 nust be once downward noved. Wien a failure 5 occurs during

t he downward novenent of the feed plate 24, the feed plate 24 nust be
upward noved so that the lead frame is supported. At this tine, the

openi ng and pf e, %1 a\'@?rtﬁ@ lead f?%m%he A Sehddle "ERE2TLAR ifFame

manual |y operated so that the rod 60 I'S extended or
contract ed tvﬁtqp%eorplqbQSﬁlhgedlégoseaogm@hé'di'fé 68rRNch P cashs, aHesd t,

the | ead frame can det ached and the positional n1saI|gnnent can be
corrected. Ifailure bhb&f&ﬁﬁurihg ¥ lupfarfd pewenidit afl ehd féedpleate 24,
conduct ed by operating the opening and closing cylinder 59 so as to
open orthe deed Ipd ateggdéemhsbkise 66nae dd G@nwalion seupesdit | Whdrha fadilure

15 has very excellent workability and operability. In the
press secti @ecursydnrimrig tihep slowiiwards moyement chowmarf@admpel@tm&tfh@hfeeed
plate 24 is downward nmoved agai nst the urging force of the coi

spring 26 wfesd iplatisspdhk sl be upwand meyed héoeﬁbgtoth?héemidtfﬁame is
direction of the Iate 20 def ormati on such as Warplg1s may ogcur

result of aSUPRerted AFéFﬂ?G%51@§eetPFg°Pﬂ$FnQA ﬁ@&%&ﬂ%léﬁéFnéﬁ
oot S o, soRIL SR ABAASERLS, me S e e
DS 9%y B RPRE e St hede BE LERRLELS € doen B caldd B
10 toggle links 68 and 69. As a result, the lead frame can be
detached and the positional misalignment can be corrected. In
this way, the work of recovering a lead frame can be conducted
by operating the opening and closing cylinder 59 so as to open
or close the toggle links 68 and 69. Consequently, the machine
15 has very excellept workability and operability.

In the press section 2, when the upper die 13 is
downward moved and the feed plate 24 is downward moved against
the urging force of the coil spring 26 which is disposed at
each of the ends of the width direction of +the plate,

20 deformation such as warpage may occur as a result of a long-
term use (see Fig. 10). A countermeasure against this is taken
in the following manner. When the upper die 13 is downward
moved, the stripper plate 17 is once downward moved until it
bumps against the feed plate 24. When the feed plate 24 is

25 further pressed down, the lower joint plate 71 is downward

moved against the urging force of the coil springs 78.
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noved agai nst the urging force of the coil springs 78.

33 Therefore, the pressing force due to the upper die 13 is

absorbed by the coil springs 78. At this tine, the | ower ends of the
gui de posts 77 are passed through to downward project as t he
conpression of the coil springs 78 advances. According to 5 this
configuration, deformation of the feed plate 24 is prevented from
occurring. (operation of feeding a | ead frane) Next ,

t he operatieﬂeeéflafegi Nhed #Eégsiﬁggﬁ%ﬂg‘rﬁé hgubN4® the uppeid daigdigl eggric

press machine wll be descrTbed to 10 wth the press operation.

I'n the enbodbgBebed! B¢ ¥REIESR] springdPMEMER @hikh@iMBPEthdi Boder éhds
reci procal novenent of the feed arm 80, and the vertical novenent of
the feed pl afetRd quide postscrndagéecpasfed\iltdough 2 downwaird prejesotaer
by driving the electric nmotor 1. Therefore, the feeding operation
during the thé coppressiohecof tthe prosslsisprioger 48 advhocesne A¢cokding to
conducted on a lead frame will be described. First, the
feed plbate fhisf c¢comfipgesationii cdefrrimation ofipwehe rieat @Pldtehe2feets pin
80a of the feed arm 80 is engaged with a pilot hole of the lead frane
on the feedpppueated fremnecogrringe upper side. Then, the feed arm80 is

forward noved (in the direction of the arrow E of Fig. 6) so as to
feed the | eh@pPeration gfefgpding ajlead BEMBEL the upper die 13 is downward

v e 2 IONERE L RE o s, P RRSRA O s R B2 nld
arn180 and EQSfES@Qeér%EEck§igaB%%E%dmaéﬂT%’ Jﬂ¥ifﬁgxhé§égibed together
10 with the press operation. In the embodiment, the vertical
| movement of the upper die 13, the reciprocal movement of the
feed arm 80, and the vertical movement of the féed plate 24 are
cSnducted in synchronization with one another by driving the
electric motor 1. Therefore,:the feeding operation during the
15 period when the pressing operation for one stroke conducted on
a lead frame will be described.

First, the feed plate 24 of the press section 2 is
upward moved and the feed pin 80a of the feed arm 80 is engaged
with a pilot hole of the lead frame on the feed plate 24, from

20 the upper side. Then, the feed arm 80 is forward moved (in the
direction of the arrow E of Fig. 6) so as to feed the lead
frame by one pitch. Before the upper die 13 is downward moved
and the stripper plate 17 presses down the feed plate 24, the
feed plate 24 is downward moved so that the engagement of the

25 feed arm 80 and the lead frame is canceled. Then, the feed arm

80 is returned to the initial position which does not
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80 is returned to the initial position which does not

34 correspond to the die 23 (in the direction of the arrow F of

Fig. 6) (see Fig. 10). When the upper die 13 is further
downward noved, the stripper plate 17 abuts against the feed plate 24
so as to 5 press down it, and the punch 16 enters the die 23 to conduct
press working (see Fig. 10). At this time, as described above, t he
feed plate 24 mhich has once reached the downward novenent al | owabl e
range is ful_é)ggre g PESSSEQ 93 igﬁ l\ﬁlg' ag.r];ae%ggn of g}%wc? fllf'
spring 19. WEVers pre55|n force acting plate S
absorbed as es e tHEq PhERPMENON that t he Iomer jOInt plate 71
coupled to t eétogglg %e € g Pnechanlsmls pressingly contracted agai nst

the urging force of wyhen tﬁ@eugﬁéf aPei 99 §8fﬁ§%ﬁe5'gowghard moved, the
When the press working is ende the upper die 13 is upwar d noved,

the feed pl agerd é§ Em%éd 170Vt da ddiEnd €e€he feedp fpla&@a ot sbeakead

arm 80 i s engage a pilot hole of the | ead ane. Then the feed
arm 80 ps agpréess odmdwpvaddt €he puncheed ehtelrsadhir ate 28 are qorduet
and press working is repeated in the sane manner. 20 . The

i ndex time reress edrfking (shecFigg popss Aorthiisgtime, asodesoweild dbova) a
| ead frame in the electric press nmachine ' was neasured. As a result,
whil e the index feed plateh@4pmhdch has opre reachedtthr® dpymwand Movement ne
was i nproved to about 200 m and a hi gh speed ogeratlon was

reali zed. 2®llowable raﬂﬁﬁuﬁﬁdfﬁﬁgbﬁrt¢9€ﬁ1§#ﬁwﬁiﬂ%ﬁﬁ Y the wpping fioxrces

s of the coil spring 19. However, the pressing force acting on
10 the feed plate 24 is absorbed as a result of the phenomenon
that the lower joint plate 71 coupled to the toggle 1link
mechanism is preséingly contracted against the urging force of
the coil springs 78 (see Fig. 8).
When the press workiﬁg is ended, the upper die 13 is

15 upward moved, thg feed plate 24 is upward moved and the feed
pin 80a of the feed arm 80 is engaged with a pilot hole of the
lead frame. Then the feed arm 80 is again forward moved to
feed the lead frame by one pitch, and press working is repeated
in the same manner.

20 , The index time required for conducting press working
for one stroke on a lead frame in the electric press machine
was measured. As a result, while the index time in the prior
art is about 70 spm, the index time was improved to about 200
spm and a high speed operation was realized.

25 According to this configuration, the upper die 13 is

vertically moved by driving the electric motor 1 to conduct
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vertically nmoved by driving the electric notor 1 to conduct
35 press working, and the operation of feeding the lead franme is
conducted while the feeding mechanism4 and the feed plate vertically
novi ng nechani sm5 which are organically coupl ed together via the
drive transmtting mechanism 3 are 5 synchronized with each other
Therefore, the index tine required for the operation of feeding a
| ead frame and press wor ki ng can be renmarkably shortened and the
wor ki ng effi g . a h : : R [ r t

9 ‘#r%%%y workltnr?g %rnlae tHe %%%%tlon of .feedlna‘| atgllrets r%cegd\?mflrééﬁle flg

configuratiorrin which fve 1 transmtting ne

transmts theid\ivad whil® the £l Qné%?ﬁﬂrﬁ”h‘léﬁ'{w tRe keed phake

vertically noving mechanismb5 is provided wth the feed cam 11 an
the raising vertice@Mylanc¥imfhRéchanibR SarmhicHN shaf brandbdilipe corpell
and 12 forma camcurve in which, at the start of and before the stop
15 of the fee@ithgroperiii oghef airvasl fepaRsmattdnwgspaesthanism 3  are
attained, and, during the feeding operation, a high speed is _ attained
enabl es § he |syadthiroaizeido withedceadh hotthelrei ng Therefalsmmgete abmddx edldmge
of the feed pin 80a of the feed arm80 to be reduced. 20

Fur t her nor e, nelguidiest Sfivor the vaperatiorn oSt feedingcandead framel endnpress
and 37 is changed by driving the ful crum novi ng nmot or 54 and novi ng
t he gui de romoagkizabcanshestemarkahlby sshorened and (fhe warking @fficiency
gui de groove 30a_of the rocking arm 30, wher eby the rocking range of
the rocking &% 3¢ eakapeeghanged. 25 Therefore, the feed stroke of the

feed arm 80 can be lbg%%rilc%larly, the conf-iguration in which the drive

10 transmitting mechanism 3 which transmits the driving to the
feeding mechanism 4 and the feed plate vertically moving
mechanism 5 is provided with the feed cam 11 and the raising
cam 12 attached to the same cam shaft 8, and the cams 11 and 12
form a cam curvé in which, at the start of and before the stop

15 of the feeding _operation of a lead frame, a low speed is
attained, and, du;‘ing the feeding operation, a high speed is
attained enables the lead frame to be fed without being
damaged, and breakage of the feed pin 80a of the feed arm 80 to
be reduced.

20 Furthermore, the distance between the first and second
fulcrums 31 and 37 is changed by driving the fulcrum moving
motor 54 and moving the guide roller 30b disposed at the second
fulcrum 37 along the guide groove 30a of the rocking arm 30,

whereby the rocking range of the rocking arm 30 can be changed.

25 Therefore, the feed stroke of the feed arm 80 can be linearly
changed.
—_—
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changed. 36

Particul arly, because rocking novenent of the rocking arm30 is
converted into |linear novenent of the novabl e bodies such as the
second-ful crum plate 36, the feed slide nmenber 42, and the feed arm
attachnment nenber 47 which are directly 5 . coupled to reciproca

movenent of the feed arm 80 without using I nterposed plural links, it
is easy to calculate the anount of the feed stroke of the feed arm

80. Even when the @Jkgtoéufms% ht(cgfsaéjbe COﬂOé]ST ’of h@lﬁgf:&gr_eklru]e

adj ustment of the f e can very easi

Consequent 'é{mtft? 1@%n%rt1e% inft®S 1YREY fﬁS@%ln@Htt SEef_ﬁE xhb{ré(b dcr]odles

wor kabi ity I nce the nu parts |

rocking ar ”éuch as 3hd %e'aaﬂd-futﬂ&umawa%asce tﬁeeeééhyspfaéoméﬁmeﬁwz I he
production cost can be | owered When a lead frane is

erroneous! yasé®t thiehef & niakeh a@fcadBment! Q@Y B 7TNdEHid) bFenbdikdd tly
operated so as to open or close the toggle links 68 and 69, so that
the feed pladheplsd tan reeiprocalveovemaehtyo frostesl. feeah saquént wythobe deidy
frame can be detached and the positional msalignnent can be easily
corrected, interpaswsl ghyuralprldnksg Jdr isbehsyytandabdpelabel the. am@int of
The invention is not restricted to the enbodi nent descri bed above.
The el ect rittheriesd mtanke ofafheafeed arm 80. Eveonvhen the kird of theice
of the single conbination of the punch and the die. The press die is
not restrickeRAt %F%F?w%%sChangeddlEhP§PfPHB DFDeaﬁ&JM§$N@@ta dde dfieed or

the T/F (Trinm.n 25 and Forn1qg 4.t IE a nattei course
t hat vari ositroke can be conducted v Yy easily. Consequently, the machine

10 has very excellent operability and workability.

Since the number of parts linked with the rocking arm
30 is small, the maintenance is easily performed and the
production cost can be lowered.

When a lead frame is érroneously set, the opening and

15 closing cylinder'sg is manually operated so as to open or close
the toggle links 68 and 69, so that .the feed plate 24 can be
vertically moved. Consequently, the lead frame can be detached
and the positional misalignment can be easily corrected,
thereby improving workability and operability.

20 The invention is not restricted to the embodiment
described above. The electric press machine may have plural
punches and dies in place of the single combination of the
punch and the die. The press die is not restricted to a press
die for the D/D and may be a press die for the T/F (Trimming

25 and Forming). It is a matter of course that various

modifications may be made without departing from the spirit and
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nodi fications may be nmade without departing fromthe spirit and

37 the scope of the invention. For exanple, the press nmachine is

not restricted to a machine for punch working, and the i nventi on may

be applied to a press nmachi ne which can perform anot her ki nd of press
wor ki ng, such as bend working. 5 Figs. 13 to 15 are expl anatory

di agrans show ng the configuration and operation of nmain portions of

anot her not or - oper at ed press machine of the invention. In the

figures, the DALY OMNLInTALABALL FEP! Ex&hipide Y ?f&@rﬁﬁﬁn@ §%S
machi ne, and 142 desi gnates a casing whi ch houses the 1 not or - oper at ed
press nmachi nfot HestHieted akblld iMadninted fo¥ punchd GyEtkid] Cand! ithe
gui de 116 which is attached to a through hol e 140b forned in a bottom
face 140a ofirventsigipaidy tabladpplied thi@A prRes3ds niar e wivid he lcamg pleg formm
the | ower face of the support table 140. A bush inpregnated with oi

I s mount ed tanmotlter laimbrdf rexs tWeerksingle spuihdas]l bendhmwolrkingt.o be
contacted with the press ram 114, thereby enabling the press ram 114
to be 5 snoot hl Figswedl3 to 15 are explangtnwy Fliagrams agbowingathe
plurality of ribs 140c are formed on the bottomface 140a of the
support tableondguratizn ansd cRperatipndecfuimelini@ertignscindd, agethert o
rei nforce the table, According to this configuration, unlike the

prior art, motor-gpenated,pressengching ehdifedn¥edtighen IMdhFiguzes 110

IS not de thick The connectin od 118 couples the
press ran11f%ﬂfog?ﬁbgn§%es & SHPPRX: taBien héﬁgﬁd@og?rfﬂgefﬁﬁﬁchFﬁﬁsrod
118 are machine, and 142 designates "a casing which houses the

10 motor-operated press machine. The press ram 114 is guided by
- a chindrical slide guidé 116 which is attached to a through
hole 140b formed in a bottom face 140a of the support table
140, so as to downward elongate from the lower face of the
support table 140. A bush iﬁpregnated with o0il is mounted to
15 a portion of the slide guide 116 which is to be contacted with
the press ram 114, thereby enabling the press ram 114 to be
smoothly moved.
As shown Figs. 13 and 17, a plurality of ribs 140c are
formed on the bottom face 140a of the support table 140 to
20 which the slide guide 116 is attached{ so as to reinforce the
table. According to this configuration, unlike the prior art,
sufficient strength is ensured even when the top plate 110 is
not made thick.
The connecting rod 118 couples the press ram 114 to the
25 crank 120. Both the ends of the connecting rod 118 are

pivotally supported on a shaft 1l4a disposed in an upper
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pivotally supported on a shaft 114a di sposed in an upper

portion of the press ram 114, and the eccentric shaft 120a of t he
crank 120, respectively, so as to convert the rotary notion of the
crank 120 into the vertical notion of the press ram 114. The verti cal
stroke of the press ram 114 is regul ated by the 5 rotation stroke range
of the eccentric shaft 120a. The crank shaft 122 of the crank
120 is rotatably attached to the one end portion (the right end in

Fig. 13) ofportion!d€ t1Ekhiekd ivdm 126, anl |dHK b dehtafi oWkt Sfd olpdda
of an electric notor 144 so as fo be rotated. 10 - In the

prior art, tié citiik 120,ekespeteivelyPrso & to conveptethe afvtary erivioh
notor (an induction notor or the like) is used. In the enbodinment, a
servonot or ¢f ke LaankmM0r inta ¥ie verticEl wertdioor pfothé heréska)an sllus.ed
as the electric notor 144. The use of a servonotor enables the
‘rotation ofThéevetrtkital cstiske abtbhe pyesberamndfdntisnsegulpted: dypdde
even when a brake " mechanismfor stooping the rotation and required
in theSpriorotation gtroke range af sﬁd&%e&?centmé? dhafs 1208 nechani sm can
be sinplified. In_the case where_ two notor-operated

press machines are The) crapkt shaddd b?zaquot%aﬂrﬁf‘gssl%chﬁné°%ﬁw t Wo
65" e SR e L ol i B M " Y e
o T o R S O e
are Syncm@fﬁ&@f’m %3%1:% soOtJEerto be rotated.

10 In the prior art, as such an electric motor, a
conventional electric motor (an induction motor or the like) is
used. In the embodiment, a servomotor (a DC servomotor, an AC
servomotor, or the like) is used as the electric motor 144.
The use of a servomotor enables the rotation of the electric

15 motor to be in_stantaneouSly stopped, even when a brake
mechanism for stooping the rotation and required in the prior
art is not disposed. Therefore, the mechanism can be
simplified. |

In the case where two motor-operated press machines are

20 juxtaposed or a two-head press machine having two press
mechanisms is employed, when an electric motor such as that
used in the prior art is used, the operation timings of the two
press mechanisms and a mechanism of feeding a workpiece are
detected by sensors or the like, and the mechanisms are

25 operated while they are synchronized with each other.

Consequently, it is difficult to operate the mechanisms as a
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Consequently, it is difficult to operate the nechanisnms as a

39 whol e at a high speed. By contrast, the use of a servonotor
all ows the press nmechani sns to be operated with predeterm ned
operation timngs, and the feeding nmechanismto be operated in
accordance wth the operation of the press nechanisns and with 5

predet erm ned operation timngs. Therefore, it is not required . to
operat e one nechani sm whil e observing the operation of anot her

mechani sm whéhe téie achigh spabdt heBgpeoatirastspaded afse of a tdwervdntowof

t he machi ne can be enhanced. The supporting shaft 124 is

di sposed abalkowdetleigmeds nidchanidnme ticl(be operattedoritdomeadetextmimgt e.
A m ddl e portion of the rocking link 126 is rotatably attached to the
support tabdperation mignings hamslbher feedisgamechanismote oprratrdiin
link 126 i s rockabl e about the supporting shaft 124. In place of an
L- | | aecardgreq seith Fhehopgrationy of the PEeRF erhaniang grd with

formed into a linear, outer shape in which the crank shaft 122, . the
suppor §i ng R¥edetezmined, ppenation LARANIRA; cﬁ‘%ﬂolb%' 1t 1s pet FePYFeht er

d b bst ant i.al | traight line. Th
rocking |11 SPRERRENNS (REERABIERo ML obserying”|the., SPSHRFLER: G
ith t ts |o ' [ . 4
<" oot pr ocunethds TecHA S, Wi nreSlys hSEOHR GPetafLOh e

in Fig. 13’t}%€%ﬁf§%frﬁ{%%§gneﬁ@aﬁ@e tdieh rting shaft 124 are on a

first straig I ne s substantially horizontal .

Unlike the prior amnexupidtihgManattl 124" 96kiR8pbsaY aBéve e Kbt
above the press ram 114, the rocking link 126 in Phe
10 table 140 so as to horizontally elongate. A middle portion of
the rocking link 126 is rotatably attached to the support table
140 by the supporting shaft 124, so that the rocking link 126
is rockable about the supporting shaft 124. In place of an L-
like shape used in the prioi art, the rocking link 126 is
15 formed into a liqear outer shape in which the crank shaft 122,
lthe supporting shaft 124, and a first shaft which will be _
described later are arranged so as to be substantially on a
straight line. The rocking link is attached so as to elongate
in a lateral direction with respect to the vertical direction
20 along which the press ram 14 is reciprocated. In the state of
a press working operation and shown in Fig. 13, the crank shaft
122 and the supporting shaft 124 are on a first straight line
A which is substantially horizontal.
Unlike the prior art example in which the rocking link

25 26 stands above the press ram 114, the rocking link 126 in the

embodiment is disposed above the rocking link 126 so as to

—_—
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enmbodi ment i s di sposed above the rocking link 126 so as to

40 | aterally elongate or lie in a lateral direction. Therefore,

the total height of the notor-operated press machi ne can be made

m ni mum The positional relationship between the crank shaft
122 5 - and the press ram 114 wl| be described. Wen the rocking |ink
126 is rocked about the supporting shaft 124, the | ocus of the crank
shaft 122 traces an arc. An extension of the center line of the press

ram 114 is 1atépalipteVbhfatdconrtie in a lateral #igectibons arkeréforeyi ew
of the rocking link 126 and 10 the crank shaft 122 as seen fromthe
front side théetokght heidfght of then kogori8perated press macAdneh@an ile
Fig. 18, the rocking link 126 is configured by integrally coupling a
pai r of suppadeiminimwm.126a with forming a gap therebetween. The
crank 120 is sandwiched 15 between the pair of supporting arns 126a.

The crank shaft 127The posigyignad P‘fﬁéaﬁ#@#ﬁgw betueenddie srankeshafhkli2o

is rotatably supported_on the_supporting arns_126a.. The eccentric
shaft 5  andgthe RLAsF Fan Hé“rrwaaiebgfc?%%rﬁ?%émk Then theoroeking hiRked

ne. pross r 00 5% SO AN TR AURHP o 8 A on 2ndt b Toong o a1
114a. fy | | 1 f ) L] t t t-0.
crank 120 1S ANAAE T ne¥beathny dfs oiad (BT B, Pia SEALE: ' fyd°

126a of thegfogkh nGrdsOKr 48611 8NHs COYPLERL L0 thELE AR aR>, shaft 122.

Fig. 15 is a section view of the rocking link 126 and
10 the crank shaft 122 as seen from the front side (the right side
in Fig; 13).

As shown in Fig. 18, the rocking link 126 is configured
by integrally coupling a pair of supporting arms 126a with
forming a gap therebetween. The crank 120 is sandwiched

15 between the pair'of supporting arms 126a. The crank shaft 122
projecting from the side faces of the crank 120 is rotatably
supported on the supporting arms 126a. The eccentric shaft
120a formed at the middle of the crank 120 is rotatably passed
through the upper end of the connecting rod 118, and the upper

20 end of the press ram 114 is rotatably attached to the lower end
by the shaft 114a.

A first pulley 146 for transmitting the torque to the
crank 120 is disposed on the outer face of the one supporting
arm 126a of the rocking link 126, and coupled to the crank

25 shaft 122.
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41 Hereinafter, an outline of a driving systemfor

vertically noving the press ram 114 will be described. As shown in
Fig. 18, second pulleys 148a and 148b are coupled to both the ends of
t he supporting shaft 124 which is horizontally 5 di sposed above the
support table 140, respectively. The el ectric nmptor 144 is disposed
in the side which is opposite to the side of the crank 120 with
respect to the supporting shaft 124. A third pulley 150 is coupled to

the output shaft lidar&inafter, t th Mu@1inkel bg 152adﬁﬂdiﬂ§2bsf\€€eﬁ100f8ﬂ
around the first 10 pul l ey 146 and the second pulley 148a, and the

second pul | egrticallg4fibvang the tpidsh prahey 1456iilespectegekribedher ey

t he driving force of the electric notor 144 is transmitted to the
first pull egshdwt in Fhat 18¢ second 1AMl leys ol4fedand Id8b are cowplbed oo of
the crank 120 causes the press ram 114 to be 15 vertically noved.

A driving ubpthlthe iendsogfl thetsupperpingéehafitt 134 which is homiznntallend
side (the left end side) of the rocking Iink 126 which is

subst afit i al f#{spesedombaviey thed supmaxt rable THE0, respAqLiviRd¥unit ey
causes the rocking link 126 tq rqc¢ck abo t,th%mi%gde aﬁpg%rgln shaft 124,

t her eby ver?*%%f?%ﬁrﬁﬁﬁ?ﬁ;yﬁﬁglﬁr isppgRe n t S OPPoshe to
operaton RS HISE RE HHF foerls A0 IEREPEBRFRGto tRE TiSEERE shat
b ! 19 . ! . ! .
aterally of Shuacoinitephia8l 10F 14 Rupted tolbhe, Bitkobl ndrt iy of
movi ng direghd OfoPhrt Ne BRARSES 1538 L 152b are looped around the first

10 pulley 146 and the second pulley 148a, and the second pulley
148b and the third pulley 150, respectively, whereby the
driving force of the electric moﬁor 144 is transmitted to the
first pulley 146 so that the crank 120 is rotated. The
rotation of the crank 120 causes the press ram 114 to be

1s vertically moved.

A driving unit 154 is coupled to a tip end portion of
the other end side (the left end side) of the rocking link 126
which is substantially horizontally laid in Fig. 13. The
driving unit 154 causes the rocking link 126 to rock about the

20 supporting shaft 124, thereby vertically moving the press ram
114.

The driving unit 154 has a function of,'in a usual
press working operation, regulating the position of the rocking
link 126 so that the supporting shaft 124 is on the first

25 straight line A which laterally elongates from the crank shaft

122 with respect to the moving direction of the press ram 114,
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42 and, in a resetting operation after janmm ng or an energency

during a working operation, |owering the other end portion of t he
rocking link 126 to rotate the rocking link 126 in a count ercl ockw se
direction, thereby upward noving the press ram 5 114 to a retracting
position above a position where the press ramis located .in the usual
press wor ki ng operation. The configuration of the driving
unit 154 will  be described in detail. In the sane

manner as thedyiph ar re8%2Rhg, opb®atidn adfded NManming 164 &Ry dre sed
of the air cylinder 130, and the driving rod 132 of the air cylinder

may be direadnimpuplwertking operationgt lewesitgpahie @thefr tenel poctiion lofnk
126 so as to rock the rocking link 126. In the enbodi nent, in place
of the thonfogkingi drinkn 126 chot heotradeki hhel indckiagy i $iokr 426 yinoeked
15 by the air cylinder 130, a configuration in which the rocking

link 26 is rassdendlockaise diseatiohevtherely wpwegd moving theprass ram
Specifically, the driving unit 154 conprises: a first . | i nk_nmenber 158
which i3 rotlkBiy & d@HEE dingaPositdonealpovepa pogdtiion #demee thendressd
portion of the rocking link 126, by the first shaft 156; a second

| i nk menber TR8Y i %fsed in t?‘IeoPéPél}I ?r8§§pf"8&'5‘&f’gt RESEREPlend porti on
to a |l ower end portiop, of the first link ,enber 158, b second
shaft 160, an&’%i%?f‘f%g‘f%?%&%fb| ﬁ%co‘iﬂﬁ e&ré‘tv"flﬁe_ﬁ“b%ryléad whtti &% to

a 25 pre ' porgi of the support table 140 bel ow t he ot her
end portionq%s‘%{]{?géﬁgcgﬁ ﬁl;etlglq'n' 126, by a third shaft 162; and

In the same manner as the prior art example, the

10 driving unit 154 may be composed of the air cylinder 130, and

the driving rod 132 of the air cylinder may be directly coupled

to the other end portion of the rocking link 126 so as to rock

the rocking link 126. In the embodiment, in place of the

configuration in which the roéking link 126 is directly rocked

15 by the air cylinqer 130, a configuration in which the rocking

link 26 is rocked via two links as shown in Fig. 13 is
employed.

Specifically, the driving unit 154 comprises: a first

link member 158 which is rotatably coupled at an upper end

20 portion to the other end portion of the rocking link 126, by

the first shaft 156; a second link member 164 which is

rotatably coupled at the upper end portion to a lower end

portion of the first link member 158, by a second shaft 160,

and which is rotatably coupled at the lower end portion to a

25 predetermined portion of the support table 140 below the other

end portion of the rocking link 126, by a third shaft 162; and
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43 rotating neans (for exanple, the air cylinder 130) for rotating

the second |ink nmenber 164 about the third shaft 162. The
driving unit further conprises a stopper nechanism 166 which is

di sposed on the support table 140, and which abuts 5 agai nst the first
or second |link nmenber 158 or 164 to restrict the rotation of the
second |ink nenber 164 in a direction toward the press ram 114. In

t he enbodi nent, for exanple, the st opper nechani sm 166 abuts agai nst

t he | ower emdtatinhigeméanst(for exdnpile mthiecait58yl fhder N30 v doy, rohating
st opper nechani sm 166 may 10 abut agai nst the upper end of the second
| i nk menber theé4second link membgs dhdwabpntFthe thirdnehadit &b62the air
cylinder ‘130 is rotatably attached to the support table 140 by the
shaft 134. Th8hei dréviéngfunie fryther qamprizes @ s$opPsb| Pecbapien to
t he secaond, shaft 160. 15 In a gress wor ki ng, operation, the
driving rodl$82wBich is digrosad an thRdEPPRSELtCHAPIECHA0 s ndhHhicheabutsnd
i nk menber . 164 is.rotated toward the press r 114, _thereb vipng
the 3 CBEBAStnERe SAESE R, STHA oLk e A Tk inded ERcorateiet
straight i B cqnnecting.t first d,third |ines and _2Q._ 162 In
this case, TRE FOWHCIH OF GRE (1900 Ak tire MEeEator 0 4 directinn,
t he st opper nj t re 1461 : he t at.Lon,af
second Iinktﬁgﬁggrtﬁgzéégﬁ%ré%??g?%'tf%g e @%quﬁgﬁnﬁﬁdgpglg%hggﬁgfnéﬂgo
urge the SEQQBﬁpbk”KeHEHHEEmlﬁéG'ébuts agéfﬁ%éﬁﬂﬁéfﬂdﬁﬂ¥'dﬂa ofAthkhEscEi e,
as shown in Figs. 13 and 16, 25 the first and second |ink menmbers 158
and 164 arelbaptméiba@f 158. Altdir SAEBRE, Whe btoppdy ehdntienangst gy
press ram 114. Even :

10 abut against the upper end of the second link member 164.

As shown in Fig. 17, one end of the air cylinder 130 is

rotatably attached to the support table 140 by the shaft 134.

The tip end of the driving rod 132 is rotatably coupled to the
second shaft 160. :

15 In a press working operation, the driving rod 132 of

the air cylinder 130 contracts so that the second link member

164 is rotated toward the press ram 114, thereby moving the

second shaft 160 toward the press ram 114 beyond a second

straight line B connecting the first and third lines 156 and

20 162. In this case, the lower end of fhe first link member 158

abuts against the stopper mechanism 166, thereby restricting

the rotation of the second link member 164. Thereafter, the

air cylinder 130 remains to urge the second link member 164 in

the same direction. At this time, as shown in Figs. 13 and 16,

25 the first and second link members 158 and 164 are bent in an L-

like shape which is ﬁirected toward the press ram 114. Even
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44 when a repul sion force acting on the press ram 114 in a press
wor ki ng operation is applied to the first and second |ink menbers 158
and 164 via the rocking link 126, therefore, the action direction of
the force is always coincident with the 5 direction along which the
second link nenber 164 is rotated toward the press ram 114, and hence
the first link nmenber 158 surely receives a novenent force in a
-direction al ong which the menber abuts agai nst the stopper nechani sm

166. Conseqwhehl ¥ repulsibhefbeeki Betlihgkoh2€heSpeake! ¥amr ﬂ@niﬂdafpr@gss
being rotated in 10 a countercl ockw se direction. he

st opper nechwairkingl@pertidie abowppldeel i bedthe fifsmchndn s¥corndn hipkess
wor ki ng operation, surely holding the rocking link 126 in a |ateral
state, and meobiees flGB8ciindn l6datvia the trwckiowy rlink oh2fppsthévafafe hehe
rocking link 126 and determned 15 by the stopper nmechanism 166 is
slightly char§éanb@iziestdiong of thet fierguisi AJWiYS tGUMNGHdanty ssidetthe
the first link nenber 158, so as to adjust_ the bottom dead center of
the prédss rdirection;pdong which the segopdelipkodiembnr 16k L% oppeated
mechani sm 166 ha 20 further functiop that, . when the fojce I

Irom the aoborARS the’Presporad, L1adonnd: Rantackhe: T1sst ol iRk metbeE oa
preset |evel reset val ue the rotation of the secqnd |ink er
Toa |V onaPaY FeCHFESE 4 Biptnentpokde"th s dlrddVicFglind WRECRTERS
function, e e ) ] Q. t I d _ . ai l |

operation o*gggggi %Bhg@v\%g%pﬁée% eﬂg% céuérijgpp e%'S mech‘é?lﬁgﬂ* grs fgé \Aﬁew‘?lgﬁégg%]r‘%ér
than the preggt pyékiRg! $iARP1IS%d Burely prevented from being rotated in

10 a counterclockwise direction.

The stopper 'mechanism. 166 has the above-described
function of, in a press working operation, surely holding the
rocking link 126 in a lateral state, and another function that
the restriction position of the rocking link 126 and determined

15 by the stopper mgchanism 166 is slightly changed by changing
the abutting position with respect to the first link member
158, so as to adjust the bottom dead center of the presé ram
114.
In the embodiment, the stopper mechanism 166 has a
20 further function that, when the forcelapplied from the abutting
first or second link member 158 or 164 exceeds a preset level
(preset value), the rotation of the second link member 164
toward the press ram is enabled.
Because of this function, even when jamming or the like
25 due to a failure in an operation of feeding a workpiece occurs

and a force which is larger than the preset value is applied to
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45 the press ram 114, the second |ink nmenber 164 the rotation-of

whi ch has bee restricted is further rotated, and the force can be
absorbed. Therefore, the dies and the pressing nachi ne can be
prevented from bei ng damaged. 5 The configuration of the stopper
mechani sm 166 wi || be specifically described with reference to Figs.
16 and 17. A stopper body 68 directly abuts against the first
i nk menber 158 (or the second |ink nenber 164). For exanple, the

appear ance afnd ffredsP G 0AY thR8 detdriil B mequ%f %4 'éh% rl:Q:atd. %a%%

the one end (the lower end in Fig. 17) Is pivota orte

wal | face ofwhitth Hazp e relteit4@dbysarabehér rotaté@saaﬁ@'éﬂgﬂfdﬁaé can
stopper body is rotatable in a horizontal pl ane. An abutting sectlon

168b whi ch ibe tabsahriiedagairhereddee, the dide dnderid prsdind imahiTRC eag
link menber 158 or 164 is 15 di sposed on the side face on the side of

the first |ibek previeated fronl Rindhelamagedd | i nk nmenber 164). Wen the
st opper body 168 is rotated, the abutting section 168b di sposed on
the side face is The §P@£agéryt¢9nedfatbﬁgst@apanummqhahxsm1hﬁﬂ1wwﬂﬂebe

direction of ... the arrow C in Fi 17) of the second shaft 160. 20
A restricti fPafdiicalin dass Wﬁgﬂlﬁﬁ€e§?@§§e¢°b§dﬂs 16 angglfie

restrict the novene f the st per hody 168 toward th second shaft
160.  For exanple Rtﬁg°PB§Fr? é?ﬂﬂf.ﬁ%ﬂ&ﬁtlwsabuts 39%+H§H the Firstodinkke

cr ow f ast e NGILES oR8 dgndre Besotia Jgnk mepbelndohle oFREr S#RBBLBhe thbgh:
end in Fig. %%ea&gﬁce of éﬁﬁtsé%ﬁkéﬁ‘ﬁﬂé& fﬁa ié gé%%&Qeln 8 a the EEEgﬁe

tabl e 140 so
10 shape, the one end (the lower end in Fig. 17) is pivotally

supported on a wall face of the support table 140 by a shaft
168a so that the stopper body is rotatable in a horizontal
plane. An abutting section 168b which is to abut against one
side face of the first or sécond link member 158 or 164 is
15 disposed on the ﬁide face on the side 6f the first link member
158 (the second link member 164). When the stopper body 168 is
rotated, the abutting section 168b disposed on the side face is
arcuately moved along the moving direction (the direction of
the arrow C in Fig. 17) of the second shaft 160.
20 A restricting member 170 abuts against the stopper body
| 168 to restrict the movement of the stopper body 168 toward the
second shaft 160. For example, the restricting member is
formed into a rod-like shape, one end (the left end in Fig. 16,
the right end in Fig. 17) is screw fastened to the support
25 table 140, and the other end (the right end in Fig. 16, the

left end in Fig. 17) is attached to the support table 140 so as
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46 to pass through the freely rotatable end portion of the stopper

body 168. The restricting nenber 170 is disposed so as to el ongat e
in the longitudinal direction of the rocking link 126. A first

| ar ge-di aneter portion 170a is fornmed at the other end 5 of the
restricting nenber 170 which passes through the stopper body 168 so
as to protrude therefrom A second |arge-di aneter portion 170b is
formed at a position which is separated from the first |arge-dianeter

ortion 170a_ acraoss,the st er..bo 68. Therefore, the free end
Por t1on of ThPast herughs e sty matataR i ee B3R RE Fhe StosRFE
second | arge:¢ia er fi R 4 b.:c 4 C
spring 172Q$% nggéfédﬁ?éﬂé%gﬁﬁifﬁﬁﬁékgﬁm?ﬁg 339 l%r%if%ﬁ%ﬁ%o??iéﬁ()éthe
stopper body; dfidhadd of RReSESRGPLLALHEL c%irectﬂi@'?ﬁf %eo%emglfm 17§ such
a manner that the coil springts 15 Itted onto the restriCting nenber

170. The coplfiSfd NGrR-Eameter pdttadnUNFi0RI iBEFBehelh €t Ré VGBIt IGRE
t he stopper body 168 i'n a direction in which the stopper body 168 is

separased fépraHd@estrictimgs memberli20Wwhlichepassést hidbegh et Gtopper

| ar ge-di aneter portion 170b. The urging force of the coil spring
172 can be b&ly 168 lsia asr itbypgsotriideatherdfinom. w A hsedundli larsjeerd isambter
mat eri al of the wire nenber, and the degree of the fastening exerted
in the portikan t1h i Hoxwedoatt Aepositiopr wiijch7dis seapdarnated Sfnamg,
a plate spring, or the |like may be used. Since the one end of
the restricthegfimsthdrarge-dianster pantdn dstlmarnass s glnpren dndy

140, the position_of the first large-dianeter portion-170a in the
| ongi t udi nat6&i r fergfore, the free end portion of the stopper body 168

10 is movable between the first and second large-diameter pbrtions
170a and 170b.

A coil spring 172 is insertedly attached between the
free end portion of the stopper body 168 and the second large-
diameter portion l70b, in sucﬁ a manner that the coil spring is

15 fitted onto the rgstricting'member 170. The coil spring serves
as an urging member which always urges the stopper body 168 in
a direction in which the stopper body 168 is separated from the
press ram 114 with respect to the second large-diameter portion
170b. The urging force of the coil spring 172 can be
20 arbitrarily set in accordance with the diameter and material of
the wire member, and the degree of the fastening exerted in the
insertion. In place of the coil spring 172, a helical spring,
~ a plate spring, or the like may be used.
Since the one end of the restricting member 170 is
25 screw fastened to the support table 140, the position of the

first large-diameter portion 170a in the longitudinal direction
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47 of the restricting nmenber 170 can be changed by rotating the

restricting nmenber 170. Therefore, also the position of the st opper
body 168 which is always urged by the coil spring 172 so as to abut
against the first large-dianeter portion 170a can 5 be changed, so that
the restriction position of the stopper body 168 and determ ned by

t he stopper nechanism 166 is changed. Therefore, the bottom dead
center of the press ram 114 can be adjusted. In the

stopper mechanigan 18 eRLpgi WRANER cHangddP i YN £k g GGReIS
t he urgi ngcé‘grce o"fL ?ﬁgigéibﬁgsprﬁﬂggﬁ;zoi S n apﬁllgl ed t{‘i’reomthe lf‘:{(rst or
second | i nkra@prbest g REmBEF WPOCh Therefakl! S a8 RHle IdudiHiGMPYE RGHY
168, the coil spring 172 contracts so as to allow the second link
menber 164 §€ofser body I D SlwiidoOVEs ChlwieyPressed Y 1dHe coll emrisiglerad i on
of the 15 strength of the dies driven by the press ram 114, and that of
t he rocki ngsd iaxk tb26buthagainst thel Siamsind alrigele diametes HoBtaod 170a cdrd,

and the |like which constitute the notor-operated press machi ne,
t heref bre, héechanged, f socahait tile coesteiction Ipesition of mhevishopperset
to a preset val ue. As a result, even when 20 jammng or the |ike due

to a failurkodyn d#8opand: idgteminadii by the stqoppedni seshgddsms UGS i rig a
pressing work and a |large force great'er t han the preset value is
appl i ed to ¢hngRdss Fherefare, the bpttomcdrad certAEnSd theu RURSS das i on

of which has, been restrijcted is further rotated so that the force is
absor bed, cahh iR 1Yfrefles and the pressing machine can be prevent ed
from

bei ng daf}la%%de stopper mechanism 166 of the embodiment, when a
10 force which exceeds the urging force of the coil spring 172 is
applied from the first or second link member 158 or 164 which
abuts against the stopper body 168, the coil spring 172
contracts so as to allow the second link member 164 to be
rotated toward the préss ram: 114. In consideration of the
15 strength of the gi_ies driven by the press ram 114, and that of
the rocking link 126, the first and second link members 158 and
64, and the like which constitute the motor-operated press
machine, therefore, the urging force of the coil spring 172 is
previously set to a preset value. 'As a result, even when
20 jamming or the like due to a failure in an operation of féeding
a workpiece occurs during a pressing work and a large force
greater than the preset value is applied to the press ram 114,
the second link member 164 the rotation of which has been
restricted is further rotated so that the force is absorbed,
25 whereby the dies and the pressing machine can be prevented from

being damaged.
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48 The reference nuneral 174 designates an adjusting knob
whi ch attached to one end of the restricting nenber 170. The
restricting nenber 170 is reciprocally noved in the

| ongi tudi nal direction thereof by manually rotating the 5 adjusting

knob 174. The rotation of the restricting nenber 170 may be perforned
by an electric notor or the like, in place of a manual operation. A
| oad cell may be di sposed in the press ram 114 so as to detect a

pressure applied toThBergfegénéa@umeral 1174 dsuhidhecsd eat Hdsudrligly MRvbbe
driven in accordance with 10 the detected pressure, thereby enabllng t he

adj ust ment @hikthe attachedottioodnédeafdc @ft ¢heofrelsheiptang meRibei4 1170 .beThe
automatical ly per f or med. The enbodi nent is configured
so that therestwiceidg memigerti @afQof ishe teciprocaklyenmewvetS8 is the
downward el ongated 15 beyond the second shaft 160, and the stopper
mechani sm 18éngitudiabplt s digectdona pheweod obyt hmahuadilyl i mtatibgr the
which is bel ow the second shaft 160 of the first |ink nember 158.
Accor diSng t @diMetangnknpbel b4 . t IRhe apdatioRepEf bhe, rq'-’rrencting memEiro A 78f

t he second |ink nmenber 164 can be restricted so as to prevent the
rocki ng | i nRay2bef PERERENREE P¥t akectileplric motor s‘?ﬂ&l"r}lﬁ ¥idioe i Plackatin
t he case where the_stopper nechanlsn1 166 a%@ts directly agai nst the

vicinity ofatﬂéngééoﬁﬁe R A lpgd cedidsBgve 9lSPH§eéoFP Bei R§es$2
can be nmade_snal.l d_the stop |sn1 66 and hence
the whol e oFandl4bo e'é%iﬁ‘atﬁﬁ hPndTERT e rﬁlﬁﬁeﬁ ehe PFRSH| 48R of
this 93f! %datéh%“’elaéétezfﬁatrﬁ V& méipebé‘pcﬁ??{v&ﬂd18°5£&89d8 cENGitn
10 the detected pressure, thereby enabling the adjustment of the
bottom dead center of the press ram 114 to be automatically
performed.
The embodiment is configured so that the lower end
portion of the first link member 158 is downward elongated
15 beyond the second shaft 160, and the stopper mechanism 166
abuts against a portion of the first link member 158 which is
below the second shaft 160 of the first 1link member 158.
Acéording to the principle of the lever, therefore, the
rotation of the second link member 164 can be restricted so as
20 to prevent the rocking link 126 from being rotated, by a
smaller force than that in the case where the stopper mechanism
166 abuts directly against the vicinity of the second shaft
160. Consequently, the coil spring 172 can be made small in
size, and the stopper mechanism 166 and hence the whole of the

25 pressing machine can be miniaturized. In place of this

configuration, alternatively, the upper end portion of the

e
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second |link nenber 164 nmay be upward el ongated beyond the second
shaft 160, and the stopper nechanism 166 may abut agai nst a portion
of the second 1ink nenber 164 which is above t he second shaft 160. In
the alternative, the sanme effects can 5 be attained. Fi g.
13 and Fig. 16 (a view as seen fromthe side . opposite to that of Fig.
13) show a state where the rocking link 126 is at a | ower position
and the usual press working operation is conducted by using the press
ram 114. Fisgcohf Ilink mbmbert (k6 4ramaer f upwhirdaldlongatady bégopdethd am
114. Specifically, the left half with respect to the center |ine
shows a st atsecaindr eshagt pléds ramd1thd ssktopperd meghhnismril§lst may abuad f
a state where the press ram 114 is raised. The press ram 114 is
vertically mééisﬁyar poutinyg efcthe apcand link trembess 164 mhiialy isy sbeweby
t he not or Fig. 14 shows another use state of the

not or - oper al‘%‘& secondpshatt n’e@% ndn sheqalteraatfisee the gans e ffaats] £ans
further noved agove the range of stroke in a usual work. This
novememn &€%r ess ran1114 to the upper position is conducted in
the 20 follomnng caseﬁg the.c a tr.oubl e occurs f” a usua

work and the press woPKi d%%? F@n t(ﬁe Vigte St §pFn from gbhgpsddeand
T AT SR B o O R

is noved to posSition

Wen a trouflgsyely asg thatz ay kpr%Qtl% qgﬂ?'&sual prigd (343080

the die occurs during press worKing,; exanp
operation is conducted by using the press ram 114. Fig. 15

10 shows the manner of vertically moving the press ram 114.
Specifically, the left half with respect to the center line
shows a state where the press ram 114 is lowered, and the right
half a state where the press ram 114 is raised. The press ram
114 is vertically moved by rotating the crank 120 via the

15 ‘driving system by the motor 144,

Fig. 14 shows another use state of the motor-operated
press machine, or a state where_the press ram 114 is further
moved above the range of stroke in a usual work. This movement
of the press ram 114 to the upper position is conducted in the

20 following cases: the case where a trouble occurs in a usual
work and the press working operation must be immediately
stopped, and that where, in a resetting operation after
jamming, the press ram 114 is moved to a position where the
work is not obstructed.

25 When a trouble such as that a workpiece is erroneously

fed to damage the die occurs during press working, for example,

This Sheet Has Been Replaced




50 t he machi ne of the enbodi ment can operate in the foll ow ng
manner: the air cylinder 130 is inmmedi ately operated so that t he
rocking link 126 is rotated in a countercl ockw se direction, and the
press ram 114 is upward noved to a position 5 above that where the
press ramis located in the usual press wor ki ng operation, thereby
allowing the press ram 114 to be "noved to a retracting position. The
press ram 114 has inertia of a certain level. Wien the press ramis
forcedly novdwe swaclsine of tuhebeemlspaimértl taamdgeraws King thesifo Miowitng N
the case of the 10 enbodi nent, however, the press ram can be

i nst ant aneowdnner: the eimctelindennlaledsatimmedinte lyyaipestatidie sonethata.
A machi ne such as that of the enbodi ment in which the press ram 114
is upward mih&d Feekding uddak wdi2é ngspogiatiadred in tes conrdthmrkagevidet
a work such gs a resetting operation 15 after jamm ng can be easily
conduct ed. diFaGtdomacAndethe pEess ram dihods nppwardaneved| te |3 pesition
oper ati on of settigg thg ﬁress ram 114 to the retracting position

whi ch i3 hi @GPV 1t e-he pregssrey Eé8ndocesqdoyn fde dsmalhpress
The. movenren oGt CEAFRtigh, harshif 4alkavbas, Hhediehess Edfabitedo Pe
has a oo Wed ro arBERrBBrRaCBRY L oRhe FhEumrT a5 TL AP Seteioia |y
o U S0} B pRcBEERLN o 2 A U Helbesh s eqrequty mpved T A
state, the ¢ peNgepRfatdd Pohhe workitld pobitILH al3in! EnB'OASEISE the
(projected to the position

10 embodiment, however, the press ram can be instantaneously

retracted in an adequate manner against the inertia.

A machine such as that of the embodiment in which the
press ram 114 is upward moved above a usual working position
has an advantage that a work such as a resetting operation

15 after jamming can be easily conducted. In the machine of the
embodiment, particularly, an operation of setting the press ram
114 to the retracting position which is high in level can be
easily conducted by the rotating operation of the rocking link
126 by means of the air cylinder 130. The movement of the

20 press ram 114 can be inuuediétely conducted. Therefore, the
machine is easy to operate. Furthermore, the machine has a
feature that, after a work, the press ram 114 can be éet easily
and quickly to a position of a usual working state.

When the press ram 114 is to be moved above the

25 position of a usual working state, the driving rod 132 of the

air cylinder 130 is projected (projected to the position
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i ndi cated by broken lines in Fig. 16), the second |ink nenber 164 is

rotated in a direction opposite to the press ram 114, : and the second
shaft 160 is noved beyond the second straight line Bto the side
opposite to the press ram114. 1In this 5 case, when the second |Iink
menber 164 is rotated by a - predeterm ned angle or nore, the other
end portion of the rocking link 126 is lowered via the first link
menber 158, and hence the one end portion of the rocking link 126 is

upwar d inames@emg,s pTR%ES 1R PGS %i[?amﬂay} b ReDS uBWRr 4 R fdmb@.t he
I On wher'e

10 retracting posit above the positio the press ramis

located in 4ga YSUHUHRSD MWWTKi dr&PELGH | @Pposite to the prbkBst B8m 114
enbodi nent, as descri bed above, an extensi on of the center line o

the press ramdlthe SsdobmPERcit Vidh 1demévéd beyondl ene whtehdt ke raighk
shaft 122 is noved when the rocking link 15 126 is rocked about the

supporting dhakt Bl2do the sidesaigpdyite to ©ther prees @ani lk14J keIn this
therefore, the press ram 114 can be raised in a substantially
vertical di caske,onwhgnrothei ngeddred link r aeknbeg | 16k 126 sootestdd by maved
to the retracting position. Therefore, the resistance between the
press ram apdedesesmiged 2ngleuipde nice i sthewsmtharnentapontiome of the
configuration of the prior art in which the press ram 114 is raised
froma | at exr@ckingelink 126548 hevieredheliaypwkre of Wiitendmk ewmber 458, ciaadt |y
conducted. As aresult, the air cylinder 130 of the driving unit 154
can be  heRgGe then M8 ?W%np?ﬁﬁ%oﬁf°Fhéﬁﬁﬂ§9°k%ﬁge$%m$lb?ﬁahﬁ pR¥agdess
25_ naChln%o%%ﬁ.beTﬂlglégﬁgége¥ke press ram 114 to be upward moved to the

10 retracting position above the position where the press ram is

located in the usual press working operation.

In the embodiment, as described above, an extension of
the center line of the press ram 114 is in contact with the arc
along which the crank shaft 122 is moved when the rocking link

15 126 is rocked about the supporting shaft 124. In a resetting
operation or the like, therefore, the press ram 114 can be
raised in a substantially vertical direction by rotating the
rocking link 126 so as to be moved to the retracting position.
-Therefore, the resistance between the press ram and the slide

20 guide 116 is lower than that in the configuration of the prior
art in which the press ram 114 is raised from a lateral side,
and hence the upward movement can be efficiently conducted. As
a result, the air cylinder 130 of the driving unit 154 can be

made smaller than that of the prior art example, and the press

25 machine can be miniaturized.

A0
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52 The operation of rotating the rocking link 126 may be
conducted after the rotation of the crank in a press working
operation is stopped, or alternatively my be conducted w thout

stopping the rotation of the crank. 5 According to the

I nvention, as described above, the upper die is vertically noved by
the electric notor to conduct press working, and the operation of
feeding a lead franme is conducted while the operation of feeding the

lead frame and the The op&fitich FPVESEAtiRG the f6€&Ki aifnl@“fz?1 may be
synchroni zed with each 10 other via the drive transmiting nec ani sm
Ther ef ore, tdenductedi aflfeart the reguicien bdr the capsikatirom Cﬁré#@é‘ﬂcﬁg

| ead frame and press working can be renmarkably shortened and the

wor ki ng opefdt iomnsy stapped ,cobaateernatively may be Pandu€teardithdiie
configuration in which the drive 15 transm tting mechani sm which
transmts theteppiagigthe xekation of et neramlchani sm and the feed plate.
vertically noving mechanismis provided with the feed cam and the

rai si ng3cam atAeRIrding t@e themistugntiomd ascdescuibedi sabfoweredtis®

t hat , at the start of and before the stop of the feeding operation of
20 a | ead YRESR, die |15, VerddFald vamoviade bY 5he, edaFtrictnetor et epnduct

operation, a high speed is attained enables the lead franme to be fed
wi t hout bei r%f%%ﬁm‘é‘g’alflﬁﬁd BPrEakhfe WeRHI LR pfReding a lephe frame dism

to be reduce . Furthermore, thge distance het n the rock
center of Q%Hdlf%teedr g&ﬁlﬁg t&mogﬁﬁagﬁgnl ?ﬁkﬁ?ﬁe g Bﬁcr’éan SP\Qteﬁéa%v%‘EfF Ehshdy
IS changedi ddh Wddnfiil Gdicpal fg'eﬁefﬁhgg QI:etQ?ncrzﬁggrll{]geg & each

10  other via the drive transmitting mechanism. Thereforé, the

index time required for the operation of feeding a lead frame
and press working can be reﬁarkably shortened and the working
efficiency can be enhanced.
Particularly, the configuration in which the drive
15 transmitting mechanism which transmits the driving to the
feeding mechanism, and the feed plate vertically moving
mechanism is provided with the feed cam and the raising dém
attached to the cam shaft, and a cam curve is formed so that,
at the start of and before the stop of the feeding operation of
20 a lead frame, a low speed is attained, and, during the feeding
operation, a.high speed is attained enables the lead frame to
be fed without being damaged, and breakage of the feed pin of
the feed arm to be reduced.
Furthermore, the distance between the rock center of
25 the rocking arm and the linked position of the movable body is

changed in the longitudinal direction of the rocking arm by
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53 driving the novable ful crum novi ng neans, whereby the feed

stroke of the feed armcan be linearly changed. Particul arly,
because rocki ng novenent of the rocking armis converted into |linear
novenent of the novabl e body which 5 is directly coupled to reciprocal
novenent of the feed arm wi t hout using interposed plural links, it
Is easy to calcul ate t he anobunt of the feed stroke of the feed arm
Even when the - kind of the lead frane is changed, the adjustnent of

the feed  griyShgOhet AbPih LONEUEELHmY Mok 19RP] ﬁ1¥an99n§#?19!'£‘@w Yehd Neeed

machi ne 10 has“very excellent operability and workability.

Since the nggbgkeObf PEhE SFLeAKEAm AR bEC1iREKEDY 8hlhged. 1S small, the
mai nt enance is easily performed and the producti on cost can be

| over ed. . _ Part WheTafly pased 4998 L6CRINGNAOVEEnEEHE the epering
and 15 closing cylinder is manually operated so as to open or close

t he toggl e aimkisretimertad dntot hénbaedmplrahent anf behey emoiviakdld pody which
noved. Consequently, the lead frane can be detached and the

posi ti 6nal #ssdlirgntdyt complied dasitegciproeal edpvehentbpf the feedoarmg
wor kabi lity and operability. 20 According to the notor-operated
press machi waétheutesing intenporedpluraleflfinksantitpdss eadyr kengadpulateon
with a usual stroke, and a die opening operation in a resetting
operation the ameumt efHinfhagiead sereksi ey thadieeddarmnd EWendwhbpastheon
of the rocking lipk at _a lateral position with, respect tqQ the _25
press ran1mh?ﬁﬁ P eg?tf%ésl§r?%§ib?oﬁﬁgﬁﬂegnthﬁsa?HESPg?ﬁF of thepEpgh;
of the notof:operated,pr %%%dr&%%ghnse;[:g ggszr.f}(rjyc%%nassequently, the machine

10 has very excellent operability and workability.

Since the number of parts linked with the rocking arm
is small, the maintenance is easily performed and the
production cost can be lowered.

When a lead frame is erroneously set, the opening and

15 closing cylinder is manually operated so as to open or close
the toggle link mechanism, and the feed plate can be vertically
moved. Cbnsequently, the lead frame can be detached and the
positional misalignment can be easily corrected, thereby
improving workability and operability.

20 According to the motor-operated press machine of the
invention, an efficient press working operation with a usual
stroke, and a die opening operation in a resetting operation
after jamming can be easily conducted, and the disposition of
the rocking link at a lateral position with respect to the

25 press ram which is vertically reciprocated enables the total

height of the motor-operated press machine to be reduced as
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54 conpared with a configuration of the prior art in which a

rocking link is vertically di sposed above a press ram In a
resetting operation after jamm ng or the like, nor eover, the press
ramcan be raised in a substantially 5 vertical direction by rotating
the rocking link so as to be noved to the retracting position.
Therefore, the upward novenment can be conducted nore efficiently
than that in the - configuration of the prior art in which the press
ramis rai seémpared fwith aal @iceifdlgudiatdonisof theulpriéheagti iimgwhdeh @an
be made 10 snmll, and the whol e of the press machi ne can be

m ni aturi zedocking link is vékedchhdysddspesedeabaviesa presisveam f orce of
a degree | arger than a preset degree fromthe first or second |ink
menmber abutting thelpagairesigtiing sopppationchditiesm jamabings ¢hethe like,
second link nmenber to rotate in the direction toward the press 15 ram
Theref ore, MoFeoNeSnt | the aPrsss ramex@dl | bat rdfsed in a swipstanrdaldiyen
jamming or the like due to a failure in an operation of feeding a

wor kpi éce o¥eticadr idHgestioss Mhgrakaking theaxgcking dinttore@ a8 5pphbeed
to the press ram the op can absorb the force, so that di es and
t he pressi n@‘oﬁﬁgh R é"i’r? EetEBCtlBQev@?ﬁ’eﬂl??om b@hﬁﬁeéaf‘fﬁgeo‘: upward
The foregoin descrlptl referred enb he_inven
has been pr BOZSPERT nbﬁ%%d%%% %ﬁt??lﬂgf?afﬁghc1en€1¥ﬂﬁ??ﬁ5€??ﬁtFBnéh

s not intended;t Iscgasg,hsf GO0l Gre in whiBhl cpbiErelovention Lo e

pr ecise form ose I ons an Val’l at1 ons

possibl e i nbbghh pLelhs ARKE. as a bBRGRENOENG"aFBYiRG GROLIAAH Hd Hlae

practice of the Invention
10 small, and the whole of the press machine can be miniaturized.

When the.stopper'mechanism receives a force of a degree
larger than a preset degree from the first or second 1link
member abutting thereagainst, the stopper mechanism enables the
second link member to rotate in the direction toward the press

15 ram. Therefore, the invention éttains an excellent effect
that, even when jamming or the like dﬁe to a failure in an
operation of feeding a workpiece occurs-during e pressing work
and a large force is applied to the press ram, the stopper can
absorb the force, so that dies and the pressing machine can be

20 prevented from being damaged.

The foregoing description of a preferred embodiment of
the invention has been presented for purposes of illustration
and description. It is not intended to be exhaustive or to
limit the invention to the precise form disclosed, and

25 modifications and variations are possible in light of the above

teachings or may be acquired from practice of the invention.
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The enbodi nent was chosen and described in order to explain the

principles of the invention and its practical application to enabl e
one skilled in the art to utilize the invention in vari ous enbodi ments
and with various nodifications as are 5 suited to the particul ar use
contenplated. It is intended that t he scope of the invention be
defined by the clains appended hereto, and their equival ents.

56 WHAT | S CLAI MED I S: 1 1. An el ectric press machine

whi ch condurlié eiRsBimend wasotkoBgnoand deseribedrein prdchopekplabnlige are
formed while 3 the lead frame is pitch fed to a press section having a
press 4 peliscipbesl ef echei énpeatiommahdnd toprdciingil agplication t&
feed arm havi ng pins which are engageable with the 6 pil ot holes of the
| ead frane;enabfle one skildddeilhngheeciabi $m witiichi geectheodaventiaind freed

armin 8 a direction of transporting the |ead franeg; 9 a
feed pl at e watidus | embeddmensss ardt iwirth guagdéouandnodilficatsigrpor as tdme
| ead franme in a novable manner in the transporting direction, and

which §s disspied) teo the parbacudari vae sontemplaesdbl &t is3intended that

feed plate vertlcall¥ novi.ng mechani sm whi ch
the scope of the 1nventl.on be def:.ned by the claims appended

hereto, and their equivalents.
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14 vertically noves said feed plate; 15 a drive transmtting
mechani sm whi ch drives said press 16 section, and whithrotates—a—feed

camand a raising camto 17 transmit driving to Biisiledt A&HL%R NeC ani sm
and said feed plate 18 vertically novi ng mechani smﬂﬂalﬁkm]ﬁﬂ am and

said raising cam 19 bei ng di sposed on a cam shaft an
electric notor which operates said drive 21
mechani sm 22 wherein in said feeding nechanism a novabl e body

is 23 liykep yétdrRrMmskigg armwhich is pressingly contacted via a 24
novabl e ful crumw th sai eed cam and which rocks about a 25 stationary
ful crum rocking novenentarpfe bédthr i®CHr8gsaimdchine which conducts press

57 26 converted into linear novenent of said novable body which is 27
directty cougptlethd con exipsad af ramey eivenvhbéh spi Hot clenlles aranformsdd wleile

di stance between said stationary fulcrumof said rocking arm 29 and said
nmovabl & f ul theinléad chrangedis rpitdhonfed uth nal pxiésecseoniothavioig saipress
rocking arm thereby enabling a feed stroke of said 31 feed armto be

| i nearty chdigedsaid electric press machiret¢omppisirgnachi ne according to
claiml, 2 wherein, when said electric notor is started, said drive 3
transnftting mechar® sé8e@capRobayéBgsRiSpMEiShyiare angagaahles with the d
cam and sai d, rai sing camwhi ch are di sposed on the sanme 5 cam shaft,

to alfer naEJer‘PW"E%?]cRﬁ:tth? oked f£FANRent or 6  backward novenent of
sai d f;ed arm and upward nove downwar d rmvem::ntd %feeaai d feed

pl ate, "thereby pitdh §§H¥ﬁbm?gsg%§g£‘V%%ﬂhfFQﬁﬁfrocates sal arm in
8 a direction of transporting the lead frame;
9 a feed plate which, in said press section, guides and
10 supports the lead frame in a movable manner in the transporting
11 direction, and which is disposed so as to be vertically
12 movable;
13 a feed plate vertically moving mechanism which
14 vertically moves said feed plate;
15 a drive transmitting mechanism which drives said press
16 section, and which rotates a feed cam and a raising cam to
17 transmit driving to said feeding mechanism and said feed plate
18 vertically'moving'mechanism, said feed cam and said raising cam
19 being disposed on a cam shaft; and
20 an electric motor which operates said drive
21 transmitting mechanism;
22 wherein in said feeding mechanism, a movable body is
23 linked with a rocking arm which is pressingly contacted via a
24 movable fulcrum with said feed cam and which rocks about a

25 stationary fulcrum, rocking movement of said rocking arm.is

A



1 _ - 3. An el ectric press machine accor‘d'Tﬂg~t—o~el-a4—m+ 2

wherein, in said feeding nechanism said m)vablﬁlsfshlé novabl y
| i nked V\nthagwde groove which is formed in th nal
direction of said rocking arm and, in accor danﬁ, l" cki ng

novenent of said rocking arm a p05|t|on of sai fulcrumis
reci procated al ong sai d gui de groove, t hereby converting rocking
novenent of said rocking arminto 8 Ilnear novenent of said novabl e

body. , converted #ntﬁﬁﬁ{é@} MhGv ShETE HECQE?Q Abvabie"$ddy Qhﬁd"ﬂ s 2

mhereln sai urther conprises nova ul crum novi ng nmeans
for cpangi ngideclilSt AHHIRL WRE T diPriicill dtifemdid GRIMBLHId feed Sa?mm rgyeki ng
armand a |inked position of said novable fulcrum

58 528 and sHistaiRéabeewkenCsEIUNBYaBgofBeRSELscHunven $§2idhesweindcar®

| i nked position of said novable fulcrum al ong said gui de groove 7 whi ch
i s fozored iand Baidomgirabilenfihlettuecis ehavigetinica aocbdmgbtudinahrdirection

5. An el ectric-press machine according to claiml1, 2 wherein said
feed P at e ofersaidhl rgcking ngrmgcthereiyy @ndlddlng a 3feedvsesokei ®ff esaiid
plate via a toggle |ink mechanismwhich is 4 opened and closed in

| i nkage wi tfieed \aam itenlbey imgan)yt eh@ngegl. which | s rotated vm th be| ng
pressingly contacted with said 6 rai si ng cam

el ectric press macRi-ne aé\@oﬁdleﬁ@rtlﬁ @Ireﬁsrﬁ machine m@mm.kp tQ)]g?gU@ 1ink

mechani smis configured so th I n an abnormal condition, éf eni ng
and clbsi ng"8A8iter whengRad e(?le&’tr-‘ico @ﬂ&BFe is t S§greedmkseddp ‘éehed

or cl osed.
3 transmitting mechanism reciprocates said press die, and rotates

4 said cam and said' raising cam which are disposed on the same
5 cam shaft, to alternatingly conduct forward movément or
6 backward movement of said feed arm, and upward movement or
7 downward movement of said feed plate, thereby pitch feeding the
8 lead frame.
1 3. An electric press .machine according to claim 1,
2 wherein, in said fgeding mechanism, said movable fulcrum is
3 movably linked with a guide groove which is formed in the
4 longitudinal direction of said rocking arm, and, in accordance
S with rocking movement of said rocking arm, a position of said
6 movable fulcrum is reciprocated along said guide groove,
7 thereby converting rocking movement of said rocking arm into
8 linear movement of said movable body.
1 4, An electric press machine according to claim 3,
2 wherein said machine further comprises movable fulcrum moving
3 means for changing a distance between the stationary fulcrum of
4 said rocking arm and a linked position of said movable fulcrum,
- 57 - —_

A



1 7. An el ectric press machine according to claim6, 2
wher ei N anis SRR pRh Rbfacf)i Ch supports said toggle link 3 mechani smis

support ed ' ng, and said coil spring 4 absorbs a pressing
force whid , JHHH en said feed plate 5 is once dowmmward noved and
then furt downward 6 noved by downward novenent of said

upper die. 1 8. A not or-operated press nmachine conprising: 2
a support table; 3 a rocking link which is attached at a nmiddle

portions to Ay sSAid n@@%%t ﬁa@ﬁnmhogvfstwmarmé Nl frerPD WUl &lhd She

rockable 5 about sai d supporting s

59 6 ; ak s | I £ f [ a t
6 linked pb35kibR ¥R £4id oS AL S RN R&! )ﬁ'.laﬂg §a§%3%89@% grr{olvn ;

shaft is rotatably supported on one end portion of said roc
9 7 whiRheSS formdd Gh ithd IIYRA tdl iyl 1d Gt i ohigdid Sockding
vertically reciprocated by rotating said crank; and 11 a driving
unit wha ch iaxmcoupl ed to another end portion 12 of said rocking link to
rock said rocking |ink about said 13 supporting shaft, thereby :
vertical ly noving s&.d prasselactritdpress machiwnkeeaeicorsding did \dlagnurii t,
in a usual press working 15 operation, regulates said rocking l.ink to a
| at er al2 poshiegeinl 6aidwEerdr ptatet vent i apbly tremi rad oves hemi iosnp vt ircaah 10
that said 17 supporting shaft is on a first straight |ine which
lateraldy M@Vese| wiight Eeedr plats i ank toggle Wiink reepkanisn whichi rig
19 direction of said press.ram _and, in a resetting.operation 20 after
1

j anmi nd* or SRSERSr At \CIRFeRgin Rdkage opidimtd ofertically moving lever

5 which is rotated with being pressingly contacted with said
6 raising cam.

1 6. An electric press machine according to claim 5,
2 wherein said toggle link mechanism is configured so that, in an
3 abnormal condition, an opening and closing cylinder is operated
4 to enable a toggle link to be opened or closed.

1 7. An electric press machine according to claim 6,
2 wherein a support plate which supports éaid toggle 1link
3 mechanism is supported by a coil spring, and said coil spring
4 absorbs a pressing force which is exerted when said feed plate
5 is once downward moved énd then further pressingly downward
6 moved by downward movement of said upper die.

1 8. A mbtor-operated press machine comprising:

2 ' a support table;

3 a rocking link which is attached at a middle portion to

4 said support table by a supporting shaft, and which is rockable

5 about said supporting shaft;

I

T TN



21 lowers said other end portion of said rocking |ink-to- upwaﬁd—z—}“
nove said press ramto a retracting position above a posmgﬁleetHZSBe

said press ramis located in the usual press working 24 <

9. A not or - operated press machi ne according to claim ﬂﬁwﬁq liir
said driving unit conprises: 3 a first link ne

rotatably coupled at an 4 upper end portion to said ot her end portion of
said rocking 5 link, by a first shaft; 6 a second |ink nenber
whi ch igs rotatably Eo‘éﬂla?gc 3in S@hfeh 7a cYBRAR" SHEEPBLHPIh] Cad Eo‘é’%bp%g&‘i
portion of said first link 8
nmenber,7 by ghageond sbeatabBPhuppsitdd diPbdeaBhY S6LPLEH & sai¥ rotdifg

| ower end portion to a predeterm ned portion of said 10 support tabl e
bel ow gai d atihg; end portion of said rocking 11 link, by a third shaft;
12 rotating neans for rotating said second |ink nmenber 13

about ®aid third shafpreaadramlvhich is linked!ttopmaidectark sndwhdeh s

di sposed on sai d support 15 tabl e, and which abuts against said first
or seciond | vektiealldy retéproctetedsbyi cotedtiag saidf cxank;sendnd | i nk
menber in a direction 17 toward said press ram and 18

wher eil} sai d rotati Agdnduhsg unhtiveiphebs omunded) td@notdser anidoportdoat es
said second |ink nmenmber_in the direction 20 toward said press ram

t her ebh? cauSfngFakd drerkingodigdeokel rock saik merkéngt didbutabeet nseidaid

st opper. nechani sm uynder _a _ 22 state where said second shaft is noved
t owar d-3saij dsBPBQ§t|1§Eh shaft, thereby vertically moving said press ram;

14 wherein said driving unit, in a usual press working
15 operation, regulates said rocking link to a lateral position
16 with respect to a position above said press ram so that said
17 supporting shaft is on a first straight line which laterally
18 elongates from said crank shaft with respect to a moving
19 direction of said press ram, and, in a resettihg operation
20 after jamming or an emergency during a working operation,
21 lowers said other end portion of said rocking link to upward
22 move said press ram to a retracting position above a position
23 where said press ram is located in the usual press working
24 operation.

1 9. A motor-operated press machine according to claim
2 8, wherein said driving unit comprises:

3 a first link member which is rotatably coupled at an
4 upper end portion to said other end portion of said rocking

5 link, by a first shaft;

6 a second link member which is rotatably coupled at said
7 upper end portion to a lower end portion of said first link
- 59 -
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23 beyond a second—s%#a+gh%~kkne~eennect|ng said first shaft and 24

said third shaft, setting operation, an 25
energency, or the | | econd link nmenber in a 26

direction opposite to to nove said second shaft 27 in a
direction opposite to Wi th respect to said 28 second
straight |ine, thereby Iomerlng said other end portion 29 of said
rocking link. 1 A not or - operated press nachi ne according to
claims8?2 nsmheres &hn sasdcendppbafhnchadlyhuabuu§egyﬁatabkyrnnupkﬂdcﬁt 3
said first link nenber which is lower in level than said second ]

61 4 9 shaaid oﬂ-o‘eleﬁoﬁﬂ‘:bnpﬁttégnd tswec@n@rerlﬁmemm@d WPRERLPR RifgtRaid 5
in level than said second_ shaft. A not or - oper ated press
nmachi A& accOIRRIEF t baklai kelow %Plcb\h@F’é?ﬁ eﬂﬁerP%%"r’eP%tBﬁpélalﬁec‘F%ﬁ#Js‘?ﬁ
recelves a force of a .3 . degree |arger than a preset degree fromsaid
firstibr sekditr B¥Y Iqhﬂgqngﬁﬁf abuttlng agalnst sai d stopper nmechani sm

sai d 5 st opper hani sm enabl es _sai d . second |ink nenber, tqQ rotate in 6
the dtfection tomaF@ ﬁ?%ﬂ@%@nﬁa r fOtA%lng saﬁ. Secﬁﬁﬂnb&ﬁh) ?éh

press chi pe acc iy 9, wherein sald stopper conprises: 3
a 6%; dﬁcvﬁggﬁ%uod haabﬂe’ aﬁ% a m)V| ng 4 d| rection of said
secon shaft 5 FQﬂPﬁf per
body Q% in a di rectslt(? plerﬁ?\%l c}ﬁisal d stopper bo |s separ a%‘p%%;,gg

said p5ess ¢ fle Al%d Which abuts fgd it i iTRSE E’Q&:SHdaPPﬁﬁ ISt

sai d stopper

16 to restrict rotation of said second link member in a direction
17 toward said press ram; and |

18 wherein said rotating means, in the press working
19 operation, rotates said second link member in the direction
20 toward said press ram, thereby causing said first or second
21 link member to abut against said stopper mechanism under a
22 state where said second shaft ié moved toward said press ram
23 beyond a second straight line connecting said first shaft and
24 said third shaft, and, in. the resetting operation, an
25 emergency, or the like, rotates said second link member in a
26 direction opposite to said press ram to move said second shaft
27 in a direction opposite to said press ram with respect to said
28 second stfaight line, thereby lowering said other end portion
29 of said rocking link.

1 10. A motor-operated press machine according to claim
2 9, wherein said stopper mechanism abuts against a portidn of
3 said first link member which is lower in level than said second

v N



9 body to restrict a novenent of said stopper body toward -sard—36——

second shaft. 1 13. A motor-operated press nachln agcor I ng

to 2 claim 12, wherein said stopper is provided wit fhi a5 NS

mechani sm whi ch adjusts a restriction position of said g J dy
and determ ned by said restricting nmenber to adjust a unt

of said first or second link nenber in the 6 direction toward said press

ram thereby finely adjusting a _7 bottom dead center of said press ram
in the“pres§h®§Fk|H§ a8por5h@papﬁoﬁald second link member which is higher

5 in level than said second shaft.

1 11. A motor-operated press machine according td ciaim
2 9, wherein, when said stopper mechanism receives a force of a
3 degree larger than a preset degree from said first or second
4 link member abutting against said stopper mechanism, said
5 stopper mechanism enables said second link member to rotate in
6 the direction toward said press ram.

1 12. A motor-operated press machine according to claim
2 9, wherein said stopper comprises:

3 a stopper body which is movable along a moving
4 direction of said second shaft;

5 _ an urging member which always urges said stopper body
6 in a direction in which said stopper body is separated from
7 said press ram; and |
8 a restricting member which abuts against said stopper
9 body to restrict a mévement of said stopper body toward said
10 second shaft.

1 13. A motor-operated press machine according to
2 claim 12, whérein said stopper is provided with an adjusting
3 mechanism which adjusts a restriction position of said stopper
4 body and determined by said restricting member to adjust a
5 rotation amount of said first or second link member in the
6 direction toward said press ram, thereby finely adjusting a
7 bottom dead center of said press ram in the press working
8 operation.
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