TI TLE. OF THE. | NVENTI ON LEAD MOUNTI NG APPARATUS BACKGROUND OF Té%zﬁ§é§$ﬁQﬁ§>
1. Field of the Invention: 5 This invention relates to a |ead
moud ng apparatus which is used in the production of el ectronrc conponents
for exanple. More specifically, the present invention relates to an
apparatus for nounting | eads to an object, particularly an electronic

conponent such as liquid crystal i F Ofie: N Printed circuit
board, requiring | ead connection.—2; Pt Prior Art:

Conventional ly, —in nmounting IeadsmobNTING APPRRATESI C conponent (e.g.
liquid crystal display device anceeisei-ttmmgimimgusim-gaand) 6 use i s made of a
| eadf rame whi ch conprises a 15 | ongitudinal side band integrally

formed, substantially at constant spacing, with | eads. Each of the |eads
has a clip end portion which | BACKGROUND OFt THENENRVENDIONe el ectronic
conponent. Specifically, in the process of Ilead nounting, the 20

| eadf rane i sletr Eheldr oddthe InveatdPor nmechani smacting on the frane side
band in a manner. such that the respective clip end portions of the

| eadfrare are ver Thégl | ynyengien welRteRe &Pe@ r digad copukimg wapparatus
supported at g,ggedeter’m’ ed height. During transfer, the |leadframe is cut
to provide a¥B&Ch ¥§ jnsede dne khe, PrRAUGHIgPNOL, Shasisrntia neeampeneRESs ofor

| ead ired for t | ect r opj t. Sub tly, the f
coament 1'a nB9amER- oiere TReGP IS L i bresent TAveRtioh’ rolSell®E

an apparatus for mou:iting leads to an object, particularly an

'\_/ electronic component such as liquid crystal display device or
10 printed circuit board, 'reqqiring lead connection.
2. Description of the Prior Art:

Conventionally, in mounting leads to an electronic
component (e.g. iiquid cry.sta.l display device and printed
circuit board), use is made of 'a leadframe which combrises a

15 longitudinal side band integraliy formed, substantiélly at
constant spaéing, with 1leads. Each of the leads has a clip
end portion which is .used for attachment to the electronic
component.

Specifically, in the process of lead ..mounting, the

20 leadframe is transferred by a transfer mechanism acting on the
frame side band in a manner such that the respective clip end
portions of the leadframe are vertically aligned with the
electronic component which is supported at a predetermined
height. During transfer, the leadframe is cut to provide a

25 frame segment which contains a predetermined number of leads
required for the electronic component. Subsequently, the

frame segment is advanced toward the electronic component



until the respective clip end portions are brought into fitting engagenent
with a margi nal portion of the electronic conponent. As is well known,
there are various types of electronic 5 conponent s’ which require -
connection to | eads, and the Iength of the respective Ieads nmust be

determned to suit the parti cul ar X el ectronic nponent . Thus,
different typEdl othe| cz@PPEFEIVem, S ineenﬁr oEQ§'§éﬁnSf o?remahHPHEPErl i‘l@to

different t of el ectronic conponents

Crior ot ERERLRY anoeqeRn: SHUCR 1 MAndinaki RPERiPR kBt PYBCERPRLS
end porti On§°¥§ }‘i ﬁgl ly aligned with the supported el ectronic
conponent el éﬁ Cessed, at |east the height of guide rails for

| eadframe transfepgand, %ec‘ﬂ)pﬁhbw{nor tﬁggeelaer(é icoﬁ gt o?“%fl??%réﬁid

re-adjusted if the |eadfrane .is replaced by another as a er ent
I ead | gngt hcoﬁﬂéhehesadm!‘&ﬁmﬁﬁb e gl r&ﬁ\d&ﬁ:ﬁn ad eaéadsrmtema Nghe length

apparatus which 1is designed to provi de positional adjustability, thus
conpl i cati ng£t hehappaedpestand r eadasi Nflusthebeapgataininedul k. shitt hehe
the operation of 20 - re-adjustnent requires a lot ~of tinme, consequently

resultins ipaptmdun‘.a'ront_ypet olfcreaeetrenic- comBoh®dARY OFTHhUE, | NYEEFechnt
types of leadfram_es must be processed for manufacturing
different types of eléctronic components.

10 According to the pribr art wherein the leadframe is
transferred with thé respective clip end portions vertically
aligned - wifh the supported electronic component being
processed, at least the height of guide rails for leadframe
transfer a_nd a support for_ the electronic component must be

15 re;adjusted if the _1eac_lframe is feplaced by another which has
a different lead length. Such re-adjustment requires use of a
lead mounting_. apparatps which is designed +to provide
p_oéitional édjustability, ' 'thus_ complicating the apparatus and
rendering the apparatus bulky. Further, the operation of

20 re-adjustment requires a lot of time., conséquently resultinb/

in production cost increase.



It is, therefore, an object of the invention to provide a | ead nounting
apparatus which is applicable to various types of |eadfranes having

di fferent -1 ead | engths wi thout adjusting 5 t he height of guide rails or
other related parts. Another object of the present invention is to provide
a |lead nmount i ng appar at us whi ch does . not  necessitate

modi fication or replacenent of gumaRY ofc®aE THIENIPToNhe | eadfranme is
repl aced by anot her which is different T tead 10 pttch. According to the

present invention,i¢hees itheReFordsd &m cHfadet bF the NWAIAIbn el Sprdvade
ohject, particularly an electronic conponent, requiring | ead connection by

utilizing adeadhdameunitinl apparates whiche Dsrappicatsle nte oratigusv typds
| eads substantially at constant pitch, each lead having a clip end
partion, theofipjeadframesnphaving: diffexént deads lengthsansithoutngdjwsting
| eadfranme with the respective clip end portions directed upward and

| ocat ed5abovkhe reetghtcof vaide i satlp por tethem mwkatedicoartshe | eadf rane
transfer path; cutter 20 means for cutting the |eadframe to %ovi de, a

frame segnment whi cARERREI PPILCH fet Eh® PRREIRFHANVERTLORI S bR PEVIER 3

Lhe o) oct, A0 EEBE" BebasPhto Sihith (oSSl 4l eoculdl e

e e Mo SRS Roflap A ket SRR R oy A

sy e B EAEC 10 LU QAT eSO Sl S 0BeRH i Lona
1\/‘ 10 pitch.

According to the present invention, there is provided an
apparatus ' fof mounting leads to an object, particularly an
electronic component, requiring lead connection by utilizing a
leadframe which comprises a side band formed integrally with

15 leads substantially at constax)t pitch, each lead having a
clip end portion, the apparatus comprising: transfer means for
transferring the leadframe with the respective c¢lip end
portions directed upward and located above the object which is
supported on one side of the leadframe transfer path; cutter

20 means for cutting the leadframe to provide .a frame segment
which contains a predetermined number of leads required for
the object, the frame segment being allowed to descend after
the cutting; an operating' head arranged ahead of the cutter
means on the other side of the leadframe transfer path in

25 opposition to the supported object, the operating head being
movable toward and away from the object; and lead resting
means provided on the operating head for limiting descending

movement of the frame segment and supporting the frame segment



with the clip end portions thereof vert]calfy aligned with the object.
Preferably, the lead resting neans conprises a row of |ead resting teeth.

i nsertabl e between the | eads of the frane 5 segnentt with the clip e?@,
supported on the lead resting teeth. 1In this case, the row of~
Ing teeth has an additional function of positionally adjusting the

portions
| ead rest
frame seg

novenent of the frame segnment 10 may be performed by uti

With IehétcYept énd NBoBsHDERS ¢heRio?C rer®lHalls/ ﬁl.ﬁ%%dd@ﬁ%n@h%g

| ZI ng

gravitati objlectal | ing of the franme segnent itself. . However, it is nore
advant ageous that the | ead nounting apparatus further conprises a presser _
menber | ocated referabdyheathandeade festingecmsans foompoised! v degwesF ng

the frame
conpl et el
If the fr
bet wedn t
accordi ng
| ead nou
| eads whi
responsi v

¥

segnent until the lead clip end portions 15 t her eof rest

ame segnent, falls inconpletely due to frictional engagenent
REOMERE il thne they

to preferred enbodi nent of the 20 present invention, t he

FEAkINGapteftRus IMurthis C886ri $be Xae s lead caesting teeth
h_h b f d t _th tt , d trol
Bds, 4 AEEhELPRPT, FnFEIS [0F nBosELPatINo ALIuE A She {igame
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nt = enable accurate e pr edet er m ned
Obviously, the, ‘descending movement of the frame segment

may be performed by util’izing gravitational falling of the
frame segment itself. However, it is more advantageous that
the lead tilounting apparatus further comprises a presser' member
located above the head and the frame segment for forcibly
depressing the frame segment until the lead clip end portions
thereof rest completely on the lead resting means. In this
case, no problem occurs even if  the frame segment falls
incompletely due to frictional engagement between the leads of
the frame segment and the lead resting teeth.

Further, according to a preferred embodiment of the

present invention, . the lead moi.mting apparatus further\/

comprises a sensor for counting the leads which have beeh
transferred past the cutter means, and a controller responsive
to the sensor for interrupting the transfer means when the
sensor has counted a predetermined number of leads. Such an
arrangement enables accurate - feeding, by a predetermined
amount each time, of the leadframe even if there occurs slip
deviation between the transfer means and the leadframe. Thus,

it is possible to constitute the transfer means by a pair of

t¥esting rtestindnsextablel rbetweenathe leadsobbEmthec frameven
nglikgnend pertieas csyppestedy oret the Fdeader

»



anmount each tine, of the leadfrane even if there occurs slip deviation
between the transfer nmeans and the |eadframe. Thus, it is possible to
consMtute the transfer means by a pair of - 4 - non-t oot hed transfer
rollers for frictionally feeding the | eadframe therebetween. Qovi ousl y,
the frictional transfer rollers can be used for transferring any types of

| eadf rames ewsh-tdodtiedi fakiptewenrdedLadiordi ff@idtilgiinily afadding the
frame. Ot her objects, features and advantages of the present invention wll
be fully unddresdfihmre ontidrebetwenn ng dOBwiduslylesthept £oicygional widansfer

reference to the acconpanying drawings. - 5 - BRI EF DESCRI PTI ON OF THE
DRAW NGS | n trdodlestonpanyibey usedv figy:  transflersing pansptypese of deaifnames
a liquid crystal display device to which | eads are nounted; 5 Fi g.

2.is a persp@venye if ekhecritah chetyeenotihe) tleads cdéffeys Sfivgyw frame to
nmounting the |eads to the display device; Fig. 3 is a plan view showi ng a
| ead noubt i nFEPMBr at us enbodyi ng the present invention, Fig. 4 is a front

el evati onal view of_the sane, appar at.us
Other o@j ec}:)ip , features and advantages of the present

invention will be fully understood from the following detailed

description given with reference to the accompanying drawings.



10 as seen in the direction of arrows IV-1Vin Fig. 3; Fig. 5is a
sectional view taken on lines V-Vin Fig. 4; Fig. 6 is a sectional view -
taken along lines VI-VI in Fig. 3; Fig. 7 is a sectional view taken al ony/
lines VII-VII in 15 Fig. 3; and Figs. 8 through 12 are sectional views
simlar to Fig. 7 but show ng the successive steps of nounting the leads to
t he di splay device. - 6 BRIEFDBESCREPTDENCBFPTHENDRAWIMGSsent. i nvention is
specifically described bel ow by taking an exanple vwherein a suitable nunber
of | eads Bl ar eInothecaccompapydogf drawdngsnaal portion (nounting marginal 5
portion) Al of a liquid crystal display device A, as shown in Fig. 1.
However, the prEd@mt } nient? oRexEPesEiNpsvinvy | Bhowirg mulddquid caysitedds
Ludi.ng circuit boards, which require

| . .
Egnﬁggt?oﬁg%éfgkgdgggggh §2§Bﬁégﬁ&e?95tﬁEepWQEBFFanvention, use is rade of
a 10 _substant'k. ély2 ggnti nuous 1I:ieadframe e fo uccessi.ve

| cadE B’ 2sI8n A PRiEReqE i vigH, i9chematical i BB LAG e
RN oo oot g
P. Each lTea T has a 9|p eﬁg Oried with a g i p_por igﬁ gi_y ?Fv§ﬁ§ﬂld be
appreci ated thajpidd 3If§TS|bﬂaﬂOQREQ”éﬁ%wf“&cgfi@aﬁnhﬁuﬁ%gﬁgagbﬁgkg¥us

shown in Fig.
embodying the present invention;

Fig. 4 is a front elevational view of the same apparatus
10. as seen in the direction of arrows 1IV-1IV in Fig. 3;
Fig. 5 is a sectional view taken on lines V-V in Fig. 4; -~/
Fig. 6 is a sectional view taken along lines VI-VI in
Fig. 3;
Fig. 7 is a sectional view taken along lines VII-VII in
15 Fig. 3; and
Figs. 8 through 12 are sectional views similar to Fig. 7

but showing the successive steps of mounting the leads to the

display device.



2, may actually have such a conflguratlon as shown in Fig. 1. Roughly
speakl ng, a |ead nounting apparatus according to the present invention
perfesrnms intended | ead nounting in the foll owi ng manner (see Fig. 2).
First, the apparatus transfers 20 the leadframe B in the direction of an
arrow Cin a manner such that the |eads Bl are directed vertically upward

wth the respective clip end portippayikn’ dESCrRIPIEoROOVE the display

device A which is horizontall y—supported. Secondly, the |leadfrane B
is cut to provide phér s‘i!iﬁﬁﬂﬂive%ti% dd e8P661£1dR] 1y Vi SEr L1964 Mdifow? by
predet erm ned nunber of |eads Bl required for the display device A Then,

the franme segaleitgBan sezampbd whetedeend $0itabbéi numbeat ohi deadlse B1 are
respective lead clip portions B3 of the frame segnent are vertically

al;i gned wi t meuntted 'toheanpspechficamginginalor fpoartian of( mouwatdingplmgrginal
devi ce A, as indi.cated by an arrow D. Thereafter, the frame segnent B is

caused 5to pewkieR) Rdr of| ?tlia‘g‘Ii@h@rY$‘§§be@ti|SPéaY| deyicel Ay p%ﬁt$msgl
onto the nmounting _marginal portion Al of the 5 di spl ay device_ A,

i ndi cat ed byFi@- aldr-ow HOWeYeEq| 1:9e Pressnde ipyaution gpay hoe r%%r%os‘é'@hﬁﬁ

B'" is cut of f the thus unt ads Bl in NowWNn, manner .

i | lustrates Tfe oMt iﬁ?ﬁ% FHUs %cﬁfﬁ?11ﬁ°‘?%c %‘Pf@p g?nﬁﬁc{)‘lldjf%
present invention rise

D For gul di g {ﬁ%ireaa%gﬁ@pﬁf' Hopotuirs oABhnesRion PEO il Pltae. T2 10 L
by a pair of

According 'to the present invention, use is made of a

Y 10 substantially continuous leadframe B for successively

supplying leads Bl, as shown in Fig. 2. Specifically, the

leadframe B has a side band B2 integral with the leads Bl

arranged at suitable pitch P. Each lead Bl has a tip end

formed with a clip portion B3. It should be appreciated that

15 the clip portion B3, which is only schematically shown in Fig.
2, may actually have such a configuration as shown in Fig. 1.

Roughly speaking, a lead mounting apparatus according to

the present invention performs intended lead mounting in the

following manner (see Fig. 2). Fii:st, the apparatus transfers

~ 20 the leadframe B in the direction of | an arrew C in a manner

such that the leads Bl are directed vertically upward with the

respective clip end portions B3 positioned above the display

device A which is horizontally supported. Secondly, the

leadfraﬁe B is cut to provide a frame segment B' of a length L

25 which contains a predetermined number of leads Bl required for

. the display device A. Then the frame segment B' is caused to

descend to a position at th.ch the respective lead clip

portions B3 of the frame segment are vertically aligned with



non-toothed transfer rollers 3, 4 held in frictional contact with the

| eadf r ane. One transfer roller 4 is driven by a drive nmechanism5 which
is controlled by a controller 30. 15 One guirde rail 1 is 8",
associated with a shorter rail extension |a, whereas the other guide ~
rail 2 is associated wwth a longer rail extension 7. The shorter guide 4
ext ensi on C | frhd t FESPER160£A PQAk s .ar{a
ahead of t?llze sﬁ‘g??igr&“go mé%(%ﬁeﬁjs'i%élrl a angloﬁfoné&%i géggﬁgﬁgél‘%%gf rél’nerg;
transfer poidid@tedoby?@n datios UPPOrthatedfter dehd Erambdl sclntdheys deys ce
A being processed. A nachine frane 9 is arranged on the other side of the _
| eadf r ame caused er tpat kdvancepofed rdiatiag t otlide regpectivasaldad 25clip
As shown in Fig. 4, the machine frame 9 is fixedly supported on a
machi ne bapexrtions A B3 r sontecitiveoc apuntingnimardinaks gpoxieidy adppeft echen
the machine frame 9 to nove back and forth perpendicularly to the

| ongi fudi riisRiaecdeydicef Aheas gindicated iy app Breew| Bdi cafinably anthe
doubl e- headed arrow F.  The sli.dable reciprocation of the first

reci procat$i¥® neRe B2 Qf eftheci £XPMR FEgBRRLy| By cisit FH% PLH ftél@g thyw

12 which is rota ly.s ofted by the nachine frame 9 and connected to an

5 unill mqﬁ?%%a%%%%c{&n?sjfgmﬂé WRRGEi n Figs. 3-5, the first

nglpg: gf ?;tlleve : ”B!-Eq)&.r %1 113Ut Fatds® the" dlecaué trr?c;unnﬂt‘:3 nge .ra&;?’af"‘é&?é‘ gaegcgédfng
to one embodiment of the present invention. The apparatus

b4

10 comprises a pair of guide rails 1, 2 for guiding the leadframe " -
B which is transferred in the arrow C direction by a pair of
non-toothed transfer rollers 3, 4 held in frictional contact
with the leadframe. One transfer roller 4 is driven by a
drive mechanism 5 which is controlled by a controller 30.

15 One guide rail 1 is associated with a shorter rail
extension 1la, whereas the other guide rail 2 is associated
with a longer rail extension 7. The. shorter guide extension
la carries a first cutter member 6.

A support base 8 is arranged ahead of . the shorter o

20 extension la and on one side of the leadfréme transfer path\j
for horizontally supporting the liquid crystal displéy device
A being processed. A machine frame 9 is arranged on the other
-side of the leadframe transfer path in opposed relation to the
support base 8. |

25 As shown in Fig. 4, the machine frame 9 is fixedly
supported on a machine base iO. A first reciprocative member N

11 is slidably supported on the machine frame 9 to move back

and forth perpendicularly to the longitudinal direction of the



position relative to the first cutter nember 6. Wen the first

reci procative nenber is advanced, the side band B2 of 10 the |eadfrane
B is”cut to provide a frame segnent B . Further, the first

reci procative nenber is provided, on its upper surface, with an operating
head 14 which is renovably fixed by means of bolts 15 (see Fig. 3). The
oper ati ng hebsadfirame &, rast ipddeated fHEecaht dhible-HeadeXt a@ddw F. The
| ongitudinally of the |eadfrane B and is provided with a row of | ead
resting teetsilidablepereed procatdonbofi theafiasge nmetiprodats ve aidmbery 117 iss
rqughly at the sanme |level as the display device A placed on the support
"base 8. Strieffectedwbyerrevexrsible hnodation o£|a giekd |soeaw t h2n whiech is
di spl ay 20 device, as described hereinafter. The respective teeth 17
are i nsert abfetatabke suppordede by the maghine Srampe  rantt canprgked tatam
the head 14 on the first _reciprocative nenber 11 is advanced. In the

i || ustrat ed URhbtesFeated drkve Mechanishy teeth serve as a neans for

o b1 0% oo A%, oy Fif5e (A T S T e SR
thore s proutHEaes” & saaoha Fitsall Hamer, 13' o hhdRETR0 o (ilienghyve
and forth Pepoeneis! areYatfyd o Optb! U A Quttel! Gediler L1, | RACH! Aiffe

: procative nenber carries an-uprig gui de
plate 19 | ocgipstblalPrddativePPhéhber is advanced, the side band B2 of
o 10 the leadframe B is cut to provide a frame segment B'.
~ Further, the first reciprocative member is provided, on its
upper surface, with an operating head 14 which is removably

fixed by means of bolts 15 (see Fig. 3).

The operating head 14 has a front pressing face 16 which
15 extends longitudinally of the leadframe B and is provided with
a row of lead resting teeth 17 disposed in a comb-like
arrangement. The teeth row 17 is roughly at thé same level as
the display device A placed on the support base 8. Strictly,
however, the teeth row 17 is slightly lower than the display
/" 20 device, as described hereinafter. The respecfive teeth 17 are
insertable between the respective leads Bl of the frame
segment B' when the head 14 on the first reciprocative member
i 11 1is  -advanced. In the illustrated embodiment, the 1lead
resting teeth serve as a means for 1limiting descending
25 movement of the frame segment and for accurately positioning

. . the frame segment relative to the display device A, as also

described hereinafter.



base 8 and the |eadfrane. The guide ‘plate 19 extends
| ongitudinally of the |leadfrane. As shown in Fig. 4, the second R

reci procative nmenber 18 together with the guide plate 19 is al ways urgedkbn
a 10 returning direction by a spring 20 acting between the nachine frangé
9 and the second reciprocative nenber. However, the guide plate 19 is

provi ded wi th aodnrthet GnRirdiid bl WK /f88REne Nt 8rake!t NoNt Yhihad is

| ateral projection 9a (see Fig. 3 or 5) of the machine frame™ 9, so tﬁat a

cl ear ance proviidededa 1l Secdre Wweeoiphecgtide meniberl918na/Hilks | 0801 idsHie

extension 7 to allow novenent of the leadframe B (frame segnent

B'). Sin back/ ande fipxithe pexmpendfciutanlyo twr otheed ongitudiseo il reoctier

bolt 22 which cones into abutnent with the front face 1la of the first

reci pr ocaPfve ¥henhdieaptnang ¢ B.ady e d sEgond) o Hedimrocatd veh amemieat hd8

clearance is fornmed between the guide plate 19 and the first

r eci p§ ocafAFEiesHaR ¥BTight, Sidelats 1%cleeated ahetweemthes suprert

reci procative nber .18, . togeth with the guide plate_19 is _held advanced

by a cyli &?&é’ﬂe de8i cand; she TeAdEERRe s  naThhaGde Blate tdcheREande

9. The cyly e S cyid.nder rod 23 adapted to act on the
ioh:ﬁg.g:rutd}.%\glc.l. n%%%r t% a{eaﬁframe

second recClp ative - * Above the operating head 14 is

gg;a\?\g?ghan L- shaPeghbiRSSH MY, 22, FHe s@c%%%errgéippgéa@ivpgsﬁle%%retzj 9%

together with the guide plate 19 is always urged in a

10 returning direction by a spring 20 acting .between the machine
frame 9 and the second reciprocative member. However, the -
guide plate 19 is provided with a first stopper bolt 21 which
comes into abutment with a lateral. projection 9a (see Fig. 3
or 5) of the mach;Lne frame 9, so that a clearance is formed
15 between the guide 'pléte 19 and ‘the longer guide extension 7 to
allow movement of  the leadframe B (frame segment B').
Similarly, the guide plate 19 is also. provided' with a second
stopper bolt 22 which comes into abutment with the front face

lia of the first reciprocative member 11 in its advanced
20 position, so that another élearance is foz;xned between the\)

guide plate 19 and the first reciprocative member to allow

movement of the leadframe B.

The second reciprocative member 18 together with the

guide plate 19 is held advanced by a cylinder device 24

25 mounted to the -underside of the machine frame 9. The cylinder

device 24 has a cylinder rod 23 adapted to act on the second

reciprocative member 18.

- 10 -



Is vertically. sliidable on a pair of guide rods 26 (see Figs. 3 and 4)
upstanding fromthe first reciprocative nenber 11. The 5 presser bar
further has a presser portion 25b extending longitudinally of the
| eadfrane B in substantial alignnment with the teeth row 17. As shown in
Fig. 4, the presser bar 25 is always biased downward by a spring 27

arranged. between abB9e fitha! dfbratfisd Prised | Y8 MESbRirrehgidl tdie BLEASBEd
bar 25. However, the presser bar can be noved upward by a cylinder device

28. As shownpreskegs.bak @26l 5 Thie pregssr Gaxichast anbase porsipnogbdedhich
with a sensor 29 for detecting the respective |eads Bl of the |eadfrane B
at a positiohswwertticalky d$lidable duviatpsir mf guidenrbdsagbuhseeSFigsend
the cutting position provided by the respective cutter nenbers 6,
13.  The deenétidh upgtrnding ofremcthenfdrstoracépregativennembars bl er The
for controlling the drive nechanismb5. Specifically, when the_sensor 29
counts Up a PrE§sesr nba&d fustBerof hesadd pPreg§ser; cparréan f4pb g¥tending
supported display .device A, _ the dri nmechani sm5 i.s caused to_sto
transfer rrbvévﬁgﬁlj%b‘ﬁqf‘ﬂéi?ea&ffr athe B.lqﬁa/fe‘%ﬁ'ﬂﬁll B B sphs@nty a?‘iﬁ ent
the |ead rmgnhi ng a%%agc%t us of ,the present invention is intended to be
applied 25 wigkh The 5eetR KoY ‘| eadf rames which may differ in various

P S ST pRERRRCLF AR, B0 B S et | 138308 b
set about halhyhbaram®l bgst POSgliRg 27 arranged between the first

. ) 10 reciprocative member 11 and the presser bar 25. However, the
~ presser bar can be moved upward by a cylinder device 28.

As shown in Figs. 3 and 5, the longer guide extension 7
is provided with a sensor 29 for detecting the respective
leads Bl of the leadframe B at a position which forwardly

15 deviates by a small amount S from the cutting position
provided by <the respective cutter members 6, 13. The
detection signals from the sensor 29 are fed to the controller
30 for controiling the drive mechanism 5. Specifically, when
the sensor 29 counts up a predetermined number of leads Bl

\-/ 20 regquired for the supported display devicé A, the drive
mechanism 5 1is caused to stop transfer movement of the
leadframe B. .

It should be appreciated that the lead mounting
apparatus of the present invention is intended to be applied

25 to various kinds of leadframes which may differ in various

- parameters such as lead spacing (pitch between leads) and lead
1eng£h. It is therefore preferable that the deviating amount

S ‘-for the sensor 29 be set about half the smallest possible

- 11 -



pitch P (see Figs. 1 and 2). In this way, the cutter nenbers 6, 13 nay be
reliably caused to cut the side band B2 at a posi'tion between two adjacent
| eads Bl with respect to any kinds of |eadfranes to which the |ead nounting
apparatus of 5 the present invention is applicable. The | ead nmounting -
apparatus descri bed above operates in the following manner. Initially, both

of the fip3ttcindpseseadrigsil PrI0GHd 2 .TENDRI €hid, wdP, ATHE R members
respective retreated positions, as 10 shown in Fi gs. 3-7. I n

this cond,ti DB, may hbe frdlstablaci Qaasedi wo neaberchkl aidet hand@eB2t iatg a
head 14 are spaced fromthe |l eadfrane B which is transferred by the

respect i veosidrsirer hefivears 8wo4 adjeedarity. 18xdsaRl twibthr eespeqior tbomndsh
of the presser nmenber 25 is |ocated above but slightly 15 behind the

| eadf r ame kKindge ofarkeadfivames rtpgwhich the lead Faevntingt RPHEnatius of
stopper bolt 21 is held in abutnent with the machine frame 9 (see Figs. 3
and 55, s&Fhendregentdnwenpiion im appldGabd®.y spaced fromthe | onger guide

20 " our e AR S | ARRAREIS ASPRELERNIBPOYS (Rratek 1

and 5) is _cau t 0 successively count the | eads Bl which have advanced
past the (ﬁiﬁ ?f?&%?&%‘rs’tq &?‘B}%\'ﬁ ded by .the respective cutter nenbers 6, 13.

e e o JEOHE, b B4 BEfs R Bhobfl il id
when the tiafidAl 1 ¢4, | €80hBsthe! bhel PAddSHE IR Pest i tadd ;dbseitions, as
predeterm ned value L), the controller 30 causes stoppage o0

10 shown in Figs. - 3-7. In this condition, the first
reciprocative member 11 and the operating head 14 are spacedu
from the leadframe B which is transferred by the respective
transfer rollers 3, 4 (see Fig. 3.), and the presser portion
25b of the presser member 25 is located above but slightly

15 behind the leadframe (see particularly Figs. 6 and 7).
Further, the first stopper bolt 21 is held in abutment with.
the machine frame 9 (see Figs. 3 and 5), so that the guide
plate 19 is slightly spaced from thé longer guide extension 7
to allow passage of the leadframe B (see particularly Fig. 7).

20 : During transfer of the leadframe B, thé sensor 29 (see\/
Figs. 3 and 5) is caused to successively count the leads Bl
which have advanced past the cutting position provided by the
respective cutter members 6, 13. When the sensor 29 counts up
a predetermined number of leads Bl required for the single

25 display device A on the support - base 8 (namely, when the
transferred 1length of the leadframe becomes equal to a

predetermined value L), the controller 30 causes stoppage of

the drive mechanism 5 (see Fig. 3), thereby interrupting
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the drive nmechanism 5 (see F|g 3) thereby interrupting - 12 -
transfer novement of the |leadframe. Then, the first reciprocative nenber 11
toget\-rer with the head 14 thereon is advanced toward the di spl ay device A,
as shown in Fig. 8. During advancing novenent of the first 5

reci procative nenber, the respective lead resting teeth 17 are inserted

bet ween t he tmapefer uwoveanaist BHf wwerrssdfdemds ont face 1la of the first
reci procative menber 11 cones into abutnent with the second stopper bolt 22
(see Figs. 3 and Sjherrur tthe , firetprossiprouativen @ébbef tlle pogetberxr noviibhr
25-is 10 brought to a position i medi ately above the | eadfrane B (B').

Due to the dhe rrbﬁadbe?e%\/e@pexmf rLSSadveudeocmwaml ntheedisplayd dsivice A,
second stopper bolt 22 (Figs. 3 and 5), the guide plate 19 advances with
the first r &% pPbown v%nrrﬁ' er %gauminmeaéyanﬁgngo mauementy Qfi [they fimsh

Feoi pr oSat | FETHRERYATLES CHEMRSE BPG. ToSDSPRITE BRBH Hins PmmbeshdT, age
e TR B S o M o
g[e)\éﬁenﬁ?t ¥ aéé]eaﬂé()\rlvzédf Eﬁ%lfggﬁgspo%&ﬁ%ou%tr&w%e smal {:aﬂ?earance

bet ween the &Blidfe®t 24 th thed ééeoﬁa rﬁoﬁfﬁ Hpoat bye(gBaPPigel  Furd 5).
result, the frame segnent B falls unt he clip

Further, the presser portion 25b of the presser member 25 is

10 brought to a position immediately above the leadframe B (B').
Due to the abutment between the first reciprocative
member 11 and the second stopper bolt 22 (Figs. 3 and 5), the
guide plate 19 advances with the first reciprocative member
against the spring 20 (Fig. 4) while a small clearance is
15 maintained between the guide plate and the first reciprocative
member, as shown in. Fig. 9. Thus, when the frame segment B'
is cut off the remaining portion of the leadframe B by the
respective cutter membez"s 6, 13 (see Figs. 3, 5 and 6) upon
subsequent advancing movement of the first reciprocative
(g 20 member 11, the frame segment B’ is éllowed to fall
spontaneously within the small clearance between the guide
plate 19 and the first reciprocative member 11.
As a result, the frame segment B' falls until the clip
end portions B3 of the respective leads Bl of the frame
25 segment B' rest on the lead resting teeth 17, as shown in Fig.
10. In this condition, the c¢lip end portions B3 are
vertically aligned with the display device A because the lead

resting teeth 17 themselves are located slightly below the
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end portions B3 of the respective |eads Bl of the frame 25 segnent B
rest on the lead resting teeth 17, as shown in Fig. 10. In this _
condition, the clip end portions .B3 are vertically aligned with thgi
di spl ay device A because the lead resting teeth 17 thensel ves are | ocated”
slightly below the - 13 - di spl ay device A as already described. At
this tinme, dispkayoseviice tAatashalieady degeribed. f A¥ sthisokpme: eldt dife
to friction between the | eads Bl and the lead resting teeth 17 for exanpl e.
Thus, to irpessiblepithat | the| freme segmend B falls ipgempleisdysd iR i
B', the presser portion 25b of _.the presser_ nepber, 25 may be | owere
under the fBiatienr hetyweemthe, 1ggds; BsAand; the,)lqad aEéﬁEgPﬁg -"ﬁf‘e&‘ 17
cylinder device 28 downwards. Subsequently, the  firs reci progative
nenber 11 £0% ggrampl@. he?h‘éﬂvaﬁt?egn%‘é‘& rf‘e‘?“‘?%%*r? t ﬁ@iﬁﬁﬁgatqoﬁgdc%??f g

dth i d | at 9. As I t, the f t [ f f fh
hoad 18 pr SEcSthfe FE4Re CIHEgmEOR | Bhs B% i 9998 nd BrgRIbnen? vPEn T
di spl devi A h in_Fi 11. [ | t et
i spl ay devPesser ; ReRRRY 28 maydne’ doyFrst) SR b g ¥orde kg
t t th 23 ty W %;qo bRt | aedTh 18,
lto[]gr ;g; con?e?%ﬁxg%gagloqtﬁ%l%%gat}i gg[ B?c%%lga n’l%[ gﬁg%;i ti olréﬁi Fi ggall.

On the other hand, .the first reciprocative menber .11 is retreated with the
head 14 to $PERY&FEPal position, as '

Subsequently, the first reciprocative member 11 is
10 . further advanced together with the operating head 14 and the _.
guide plate 19. As a result, the front pressing face 16 ok"j
the head- 14 presses the lead clip portions B3 into fitting
engagement with thé display device A, as shown in Fig. 11.
After mounting the leads Bl to the display device A, the
15 cylindef device 24 (see Fig. 4) is actuated to protract the
rod 23 into abutment with the second reciprocative member 18,
fheréby continuing to hold the guide plate 19 in the ppsition'
of Fig. 11. On the other hand, the first reciprocative member
11 is retreated with the head 14 to ‘the initial position, as
20 shown in Fig. 12. Obviously, if the gt_x:l..de plate 19 i\/
retreated with the first reciprocative member 1;., the mounted
leads Bl will be disengaged from the display device A. Thus,
it is necessary to keep the guide plate 19 alone even at the
time of retreating the first reciprocative member 11.
.25 Finally, the display device ‘A together with the mounted
leads Bl is removed from the support base 8, and the guide .
platé 19 is returned to the initial position (indicated by

phantom lines in Fig. 12) after removal of the processed
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20 shown in Fig. 12. Qbviously, if the qguide plate 19 is
retreated with the first reciprocative nenber 11, the nounted | eads Bl will
be disengaged fromthe display device A Thus, it is necessary to keep the
guide plate 19 alone even at the time of retreating the first reciprocative
menber 11. 25 Finally, the display device A together with the
nmount ed | eaddiBplag devdwedafrom the support base 8, and the guide plate 19
is returned to the initial position (indicated by phantomlines in Fig. 12)
after renoval of t#hepr abevecprodess stepssphay de/i repdatélic afbtee a new
process steps may be repeated after a new display device (not shown) is

pl aced on t hdispppyr devdce $notcesbownigist placed osnbbei supporticbaseb8d
above, the 5 foll owi ng advantages are obtainable. (1) The leadfrane B is
transferred with t RECPESABG: i kO c| theporamhadinente| degeribadgha@bavese| the
t han t he dis%l ﬂ d%i ce A and, after cutting_ the frane segnent B' off the
| eadf rarfe, t REILPYIBIsBG ERtages; arg PBkeLreBl®al | onto the 10 | ead

g et L (3 end b, B U Mook ier Sl RN LERE B oML
ones  Dhip CpaRktaeee el ol A HTMed NELELP, SRR R uBhaa
the |l eads 15geyBle daes 404, G22B%C citidy' €he ' 2khfel sedgnddic! BYI k£ NELE
leadframe, the frame segment B' is allowed to fall onto the
10 lead resting teeth 17 for wvertically aligning the clip
portions B3 with the disp]_.ay device A. Thus, the clip
portions B3 can be reliably aligned with the display device A
for attachment thereto regardlessly of the length of the leads
Bl. In other words, as lohg as the pitch P between the leads
15 Bl does not change, thé guide rails 1, 2 including their
respective extensions 1la, 7, the -operating head 14, the
support base 8 and other related parts need not be re-adjusted
or replaced even 1if the 1leadframe B is replaced by a
differently sized leadframe. This is very advantageous in
- 20 reducing the manufacturing cost (including -the cost of the
apparatus itself) and. simpiifying the stgucture of the

apparatus.
(2) The lead resting teeth 17, which are inserted
between the respective leads Bl of the frame segment B', not
25 only serve to provide a support or rest for vertically
s aligning the 1lead clip portions B3 with the display device A
but .also function to prevent the frame segment B' from

deviating longitudinally relative to the display device A at
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respective extensions la, 7, the operating head 14, the support base 8 and
other related parts need not be re-adjusted or repl aced even if the

| eadfrane B is replaced by a differently sized |eadfrane. This is very
advant ageous in 20 reduci ng the manufacturing cost (including the cost
of the apparatus itself) and sinplifying the structure of the

appar at us.the) time |efidattachingt cetid dlip Wpbeliohe iBBErt PHuBS! Waes 1dwa
respective | eads Bl of the frame segnent B, not 25 only serve to
provi de daestingrteeth 17 chavefan ad@ttimﬁl'yﬂaidgtdmgpﬂ hee paespick icdnear .
portions B3 W|th the di spl ay device A but also function to prevent the
frame segnent B (3} ofheePperatdngohgrduditnal tsekf|is inemavahle rbwted on

device A at % the tine of attaching the clip portions B3. Thus,
the | ead r‘é&ﬁ 3”?@&1’?‘1‘7"%”&1‘@ aMEMPEEN A1 BRI cRPBRSOO% $BSi theMes 15-3)
Theoerat ea |ts JdsS re |y rmutedo the first

recip ocat r£% he b eﬁggﬁ?m rr[}%/ gsboFFE’ ggeds by TIRROthey phich is

i gagm”ﬁe‘?‘e‘*f;aréy oo §§e"?[&§}‘h§adkﬁf b S ety e Srpiiad e o
for the n%&&adﬂ ar@lor( %’ge anSerr t Qﬁi?ﬁesigr . Eﬁ@eﬁfwlé agggbl %ﬁSOrrﬁ s

forcible 10 ovverlngo frame seg cli
B3 are veridd@ftamel 1 gned with the di spl ay devi ce A Thus it

(4) The use of the presser member 25 enables forcible
10 lowering of the frame segment B' until the lead clip portions -
B3 are vertically aligned with the display device A. Thus, itv
is always possible to insure accurate alignment even if the
frame segment B' falls incompletely. '
(5) The 1leadframe B is transferred by the pair of
15 transfer rollers 3, 4 which cause movement of the leadframe
only by friction. This transfer means is more advantageous
- than the conventional arfange_ment wherein the leadframe B with
its side band B having constantly spaced indexing holes (punch
holes) is transferred by a feed wheel or sprocket having
20 corresponding teeth in engagement with the- indexing holes.\
Indeed, the conventional transfer means requires replacement
of the feed wheel when the leadframe B is replaced by another
leadframe with differently spaced indexing holes, whereas the
frictional transfer means can be applied to any kinds of
25 leadframes.
(6) The sensor 29 is- used to count the leads Bl which
have advanced past the cutting position, and the signal from

the sensor is utilized to stop transfer of the leadframe B via
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is always possible to insure accurate alignment even if the frame segnent
B falls inconpletely. (5 The leadframe B is transferred by the
pair & 15 transfer rollers 3, 4 which cause novenent of the |eadfrane
only- by friction. This transfer means is nore advantageous than the
conventional arrangenent wherein the leadframe B with its side band B

havi ng const aiay é%ffﬁ]é%lgggg'%g Ralaeag( Puded il eéke!{%‘% radiad S ' 56 %‘aﬂles

feed wheel or sproc corréspondi ng e n -~ engagene

with the indgsi o] ede t co e} t me re
repl acemnt_o@?%?egaﬁggﬁemq’gn_t g !gégPrEarregﬁg igfrag%ﬁggede@?ean%{éféte
| eadfrane wi t Fedidihg co# | ¥hée PEEAE+AIMEE XEHKD hQéQginaheﬁeeﬁet bethtichaPNahount
transfer nmeans can be applied to any kinds of 2 | eadf ranes. (6) The

sehsor 29 is ugedheodeavel nedhahaafs 5BfovhteinBsEee 86nEP6Edopashet Deadframe.
cutting position, and the signal fromthe sensor i's utilized to stop

transfer of the | eadheantndention being thHux duwvrided, 36. is ndiseibus hehat
use of the sensor 29 enables direct counting of the | eads and provi des nore
accur at e feedithe c$aménandyeché reamiddain maEny ngaps. t hBor olnstancé, amsentamfbe
the drive nechanism5 for transfer control of the leadfrane. 5 The
i nventi on bei addiltieondddyr inadl oft ai dedllyi cosveyor ahranged dwy paraklelkdto
in many ways. For instance, use can be additionally nade of a belt conveyor
arranged i n pshel | sleadframe transfer path on one side thereof for
successively supplying display devices onto the support base

\_, 10 8. Further, the row of lead resting teeth 17 may be replaced
by a simple support or resting strip when each lead B1 has a

projection or proj ectidns directed oppositely to the clip

portion B3. Such variations and other modifications are not

to be regarded as a departure from the scope of the invention,

15 and are intended to be included within the Scope of the

following claims.

b/

- 17 -



the |leadframe transfer path on one side thereof for successi vely
suppl ying di splay devices onto the support base 10 8. Further, the raw.
of lead resting teeth 17 nay be replaced by a sinple-support or resti ng \T\

strip has a projection or projections directed opposit

to themlmumﬂ“l“ﬂmnm Such variations and other nodifications are not
to be rega¥ded &s A& departure fromitdha IxapM & the invention, 15 and are

i ntended to be included within the Scope of the follow ng claims. - 17 -

* C L M. 'S * - CLAI MS 1 .An apparatus for nounting

| eads to an object, particularly an el ectronic conponent, - requiring

| ead condectApnappgratusi fow mcmn'uiemﬂaaésvmoctammmreims paxtisudarignd
formed int egral ly wth | eads substantially at constant pitch, each 5 '
| ead havidRy aedi@SFrandior EPBRONERE, apmiﬁé%mrheﬁ%g cornectien ne s

f f he | eadf h | d t :
d?ieE{ZSSM”” telaoﬁieaﬂaﬂ%mr . W Sh, SobEhPeR ."%‘Eﬁicﬂsrfﬁénéﬁ”ms ofi de
f the | f path- 10 t t t h
ead r ame FSREATL & e 85@%%%%%&%2%5”“”  PhE ﬂ%”g

f |ead iq { Ll

Sescang’  fRad | favid %Scﬂiﬂn%%‘pe Bt e SR RO Befhiord SR ¢  or

Means on transfer means for transferring the leadframe with the

respective clip end portions _directed_ ‘upward and“ locatéd above
the object which is supported on one _sidé of the léadframe l!
transfer path; \J
10 cutter means for cutting the leadframe to provide a
frame segment which contains a predef-em.ined. number of leads
required for the object, the frame segment being allowed to
descend after the cutting:; o
an operating head arrahged éheéd 6f .the' cutter means on
15 the other side of the leadframe transfer. path in opposition to
the supported object, the operating head being movable toward
and away from the object; and
lead resting means provided on the opérating head for\_/
limiting descending movement of the frame segment and
20 supporting the frame segment with the clip end portions

thereof vertically aligned with the object.

2. The apparatus according to claim 1, wherein the lead
resting means comprises a row of lead resting teeth insertable
between the leads of the frame segment with the clip end

portions supported on the lead resting teeth.
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15 t he ot her side of the | eadf rame transfer path in opposition to the

‘supported object, the operatihg head gﬂ“ﬂ“mmuﬁl&ﬂ“ard and away fromthe
obj est.y and | ead resting neans provid iing head for limting
descending novenent of the frane S*egl’h_ant‘ ind 20 .. ~-supporting the
frame segnent with the clip end portions thereof vertically aligned
with the obj8ct.The appazppasabusozdingdityy tbathal|n thededrei thé hepérating
resting means conprises a row of Iea&resti ng teeth insertabl e between the
| eads of thehéadnehsegnentpxessinge fidce €od ppresshsgsupher tlehdn allip | end
resting teeth. - 18 - 3. The apparatus- according to claim1l, wherein
the operati ngoRtdanrasf thestrane feagmenty pnptosfhgting engagereptewiyth the
portions of the frane segnent into fi%ting engagenment with the object when
t he head noveRIeEkarhernh&hgprhesd mgves,toyprar 5883033661:& ng to claiml,
further conprising a presser nenber | ocated above the head and the frane
segnent, the presser nenber being vertically novable for forcibly

depressing the f : t_unt i e lead clip. end paqrt s t t

conpletely on-°t hfergggésgggﬁlﬁg %Jé%gs&},'e@ e calpa%‘ r a?ﬁs%‘égg}%ﬁ ngg‘f‘é’?%?%ﬁ] a

4, wherein t S GhedBdPeq ol r gg¢k, d b SpL.l

novabl e upvvapge.%)%sgc%atl ng %gg%é:ah\g@iﬁﬁé apparg%%éaéggo%é% ngg%‘lé‘ﬂ% %&%R?L?t'

further conpghdi Ngrasser member being vertically movable for forcibly
depressing the frame segment until the lead clip end portions

d thereof rest completely on the lead resting means.

5. The apparatus according to claim 4, wherein the presser
member is always urged downward by a spring but movable upward

" by actuating means.

6. The apparatus according to claim 1, further comprising a
sensor for counting the leads which have been transferred past
the cutter means, anq a controller responsive to the sensor
for interrupting the transfer means when the sensor has

U 5 counted a predetermined number of leads.

7. The apparatus according to claim 6, wherein the transfer
means comprises at least one pair of transfer rollers for
frictionally feeding the leadframe therebetween, at least one

of the transfer rollers being driven by a drive mechanism.
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sensor for counting the |eads which havBﬂEen transferred past the cutter

nmeans, and a controller rgmﬂm jl (ﬂm ensor for interrupting the ~
transfer means when the s : S

i ted a predeterm ned nunber of 3
| eads. 7. The apparat us acchor di ng to.claim®6, wherein the transfer neans -
conprises at |east one pair of transfer rollers for frictionally feeding

the | eadf Baneridicappairatas, adcokrdany ot elaliel]r ansdgin okhar spbebRing
driven by a drive nechanism - 19 - 8. The apparatus according to claim
1, wher ei healfle ippearenovaplieadixedr enn\abfirdt xedcdprachicise membprowhiche
menber which is reciprocally novable toward and away from the supported

obj ect. 9is Treipppsediys mevaRke nfowerd| @nd 8 awdrr Scomt ehe ustupporteads
conprises a pair of cutter nenbers arranged on both sides of the |eadfrane
transfer PRIRStone of the cutter nerbers being carried by the first

reci procative nenber. 10. The apparatus according to claim@8, further
conprising: a stationary nmachine frame on which the first reciprocative

nmb ' | i dabl- d; . d ' ' nb ich i
Tt procaPry | TBeaARPEraRis acBraaifdy £ FhRTES . SwRBEREn. Hhe "cutter,
d h hi 2 ' ( i b h
oct pr ocaliegHRC EBRerisE e Basll B2 MG TRCRRERS Dkrrhlfeq® R hoth

the |eadbigag ~82d thla® J4RREhAd OREahkrebNHAH de &t P G "BYRRES

bet ween an _
members being carried by the first reciprocative member.

10. The apparatus according to claim 8, further comprising: a s
stationary'l machine frame on which the first reciprocative
member is slidably supported; a second reciprocative member
which is reciprocally movable toward and away from the
5 supported object under the machine frame; a guide plate
I" carried by the second reciprocative member for movement
therewith and positioned between thé leadframe  and the
supported object, the guide plate being movable between an
retreated position :and an advanced position; urging means for

10 always urging the guide plate toward the re'i:reated position; \_)
first stopper means for preventing the guide plate from
'retreating beyond the retreated position; second stopper means
for insuring a predetermined minimum distance between the
guide plate and the first reciprocative member for allowing
15 downward movement of the frame segment; and actuating means
for holding the guide plate at the advanced position against
the —urging means even after the first reciprocative member

moves away from the supported object.
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retreated position and an advanced posi tion rreans for 10 al ways
urgi-ng the guide plate toward the rﬂ‘“ﬂﬂﬂi‘“ﬁﬂﬁ@ ; first stopper neans
for reventlng the guide plate fro end the retreated
position; second stopper neans for i fsuri ng a predeterm ned m ni num

di stance between 1{ NgeadUhdimt Phglapparadus NabbtdrtiaI BC aprdesaribed naehnr for
allowi ng 15 downwar d novenent of the frame segnent; and actuating neans
for hol di ng t hewythdefpretice td thbaacadypanyéog gosvingsn agai nst the urgi ng
means even after the first reciprocative nmenber noves away fromthe
supported object. - 20 - 11. Lead nounting apparatus substantially as
described herein with reference t Qumi-le=aacaapanyi ng draw ngs. -21-
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