DESCRI PTION CARRI ER TAPE CUTTI NG APPARATUS

AND COVPONENT MOUNTI NG MACHINE 5 TECHNI CAL FI ELD

The present invention relates to a cutting apparatus for
cutting a carrier tape (band-shaped | ong material) enptied after
el ectroni c conponents or the like 10 conponents stored in the carrier
tape and carried are taken out of tRhe tape to be nounted to a
printed board or the i ke, and a conponent mounting nmachi ne havi ng
the carrier . tape cutting apparatus. .BACKGROUND ART 15

Recent machi nes for nount i ng | conponents to
printed boards are adapted to operate a#gﬁk&%QI%N speed, and hi gh-speed
supply of the electronic conponents i s demanded to cope with the
hi.gh- speed operati on. For this reason, an increasing nunber of

t he nmounti ng nmachi nes ZQARRIEﬁrgAﬁgttg@TQQGaAp@wﬁyyg ransfer system
realizing a high supply speed and stabl e supply of the electronic

conponent s to t heNDeCOMPORENTt MOUNRINGeMAICHINEAr ri er tape, that is,
wi th using a band-shaped |Iong material having a plurality of
recessés to hold the el ectronic conponents therein and 25 carry them
In a conventional electronic conponent nounting machi ne, the
carrier tape JHGHNICAL tBYELBe el ectronic conponent is taken

outside therefromis sequentially cut by )
he present 1nvention relates to a cutting

apparatus for cutting a carrier tape ({band-shaped 1long
material) emptied-after electronic components or the like
10 components stored in the carrief tape and carried are taken
out of the tape to be mounted to a printed board or the
like, and a component mdunting machine having the carrier
tape cutting apparatus.
BACKGROUND ART
15 Recent . machines for mounting electronic
components to printed boards are adapted to operate at high
speed, and high-speed supply of the electronic components
is demanded to cope with the high-speed operation. For
this reason, an increasing number of the mounting machines
20 are fitted to a package transfer system realizing a high
supply speed and stable supply of the electronic components
to the machines with the use of a carrier tape, that is,
with using a band-shaped long material having a plurality
of recesses to hold the electronic components therein_and
25' carry them.
In a conventional electronic component mounting
machine, the carrier tape emptied after the electronic

component is taken outside therefrom is sequentially cut by
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2 a cutting apparatus installed in the machine (referring to
Japanese unexam ned Patent Publication Nos. 1-164587 and 1-

310891). The conventional carrier tape cutting apparatus
5 installed in the electronic conponent nounting machine wll

be descri bed bel ow. Fig. 4 is a perspective view of an appear ance
of the electronic conponent nmounting machin Fig. 5 is a diagram
showi ng the constitution of the conventional <carrier tape cutting
apparatus in a state 10 while set to the electroni c conponent
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respectively apflpfbgy 7 is a flow chart for expl ai ni ng the
operation of the conventional carrier tape cutting apparatus shown

in Figs. 4, 5 and 6A-6Crhe conventional calefier’ it¥pd Ochit@ing? apparatus
references 1-3 represent respectively a main body part of the

el ectrohi ¢ conpegealledlin theDedidotyomEchicompomerd] eiuniirsy aoagloieantwill
f eedi ng appar at us set at the main body part 1 of the electronic
conponent be deswribead nhehowe, Hida daris ea PRpspeciide ovievweof Janf
t he el ectronic conponent feeding apparatus 2 and hol di ng . el ectronic
conponents thePeearancen ofj ghe seleghrenipccomponent npapphings machpneg
respectively indicatge a, suction, nozzle . 5 sucking the electropic
conponent s outFh¥ -t e c:Fridr %ﬁgram showing the constitution o the

conventional carrier 'tepe cutting apparatus in a state

10 while set to the electronic component mounting machine of

Fig. 4, Fig. 6A 1is a perspective view showing the

appearance of the constitution in detail of the

conventional carrier tape cutting apparatus of Fig. 5, Figs.

6B and 6C are a side sectional view and a top view of the

15 same apparatus respeetively and Fig. 7 is a flow chart for

explaining the'operation of the conventional carrier tape
cutting apparatus shown in Figs. 4, 5, and 6A-6C.

Referring -to Fig. 4, references 1-3 represent

respectively a main body part of the electronic component

20 mounting machine, an electronic component feeding apparatus

set at the main body part 1 of the electronic component

mounting machine, and a carrier tape'wodnd to a reel 4 of

the electronic component feeding apparatus 2 and holding

electronic components therein. In Fig. 5, reference

25 numerals 5, 6, 8, 9 respectively indicate a suction nozzle

5 sucking the electronic components out of the carrier tape

3 sent from the reel 4 of the electronic component feeding

apparatus 2 to take out them therefrom, a dust pipe 6
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3 sent fromthe reel 4 of the electronic conponent feeding

apparatus 2 to take out themtherefrom a dust pipe 6

3 ' forwarding an enptied carrier tape 7 after the electronic
conponent is taken outside by the suction nozzle 5, a cutting
apparat'us 8 cutting the enptied carrier tape 7 sent fromthe dust
pi pe 6, and a dust box 9 storing the carrierg 5 tape 7 cut by the
cutting apparatus 8 via a dust chute 10. In Figs. 6A 6B, and
6C, reference nunerals 11-18 respectively indicate a nmai n- body

part of the Ca%BE&Eg@%&% an empt%ggtE%%Qi@qur é”7?8f@e§iﬂ#égégg¥gFP8ic

formed in the imain an upper covering t e

groove 12, a lQmponefRVabke tade Yutdike | Byl heng! IAGH WV dZE N 198 a
mai n body part 11, a fixed bl ade di sposed above the slide groove

12 for cuttingchbeisg bbparadRs ign eAd@eiatimn emgthiddiecarrier tapy¥abl gsent
bl ade 14, a carrier tape insertion part where the enptied carrier
tape 7 is insefren theadsisdarpipse t6,0fandea st bompabiteilrsyetid cadribe
fixed blade 15, a roller follower, and a driving part.

The con®enti ontépearr ictxt tapethaitenbgingpappagatus 8 vias@ dust elmete 10w
el ectronic conponent nounting rmachine and " constituted as above
will be di scussbd wFiBSref &encfBro 3Bd  6Cyperedieggnerar Muersts 1-18

| anat f_ the tiqn .. thereof . .Th ier .t 3_hol dj
ol ectroni ¢ conBBRBRELLTeTY 1t @ MaHE badY BaFheO8 S G LehpbAER

(250 BERRREDRHBeR s L AL SN0 A L L0 el o
mounting machi gy tHen sent u{:ﬁé?’arﬁi@y rPidFhthy tdeide groove 12, a
10 movable blade sliding in the slide groove 12 of the main
body part 11, a fixed blade disposed aboﬁe the slide groove
12 for cutting the carrier tape in cooperation with the
" movable blade 14, a carrier tape insertion part where the
emptied carrier tape 7 is inserted to a shear part of the
15 movable blade 14 and the fixed blade 15, a roller follower,
and a driving part.

The conventional carrier tape cutting apparatus
set to the electronic component mounting machine and
constituted as above will be discussed with reference to
20 the flow: chart of Fig. 7 explanatory of the operation

thereof. The carrier tape 3 holding electronic components
therein is fitted to the electronic component féeding

- apparatus 2 in a state while being wound to the reel 4, set

at the main body part 1 of the electronic component

25 mounting.machine, then sent forward by one pitch by the
electronic compohent_feeding apparatus 2 (step 11). After

the electronic component stored in the carrier tape 3 is

-sucked by the suction nozzle 5 (step 12), the carrier tape




el ectroni c conponént feeding apparatus 2 (step 11). After t he

-el ectroni c conponent stored in the carrier tape 3 is sucked by the
suction nozzle 5 (step 12), the carrier tape , '

4 as the enptied carrier tape 7 discharged fromthe dust pipe

6 of the electronic conponent feeding apparatus 2 is : I nserted
through the carrier tape insertion part 16 qf the cutting apparatus
8. At this time, the novabl e bl ade 14 5 slides toward a forward end
in the slide groove 12, thereby cutting the carrier tape 7 by a

shearing forcase@qiret e&nptied.caffggi” hgg%ewbt Bik ?‘ﬁéﬁ%%‘@“ﬁ?@%ﬁ%& %ﬂﬁ’e

13). . The ¢ carrier tape rops in

accommodat ed gnd g0l Lt ed 1iddk il QS e RPorint 1%e0?ditrhge Cag?paraiﬁ‘st he is

above-descri bed conventional constitution rier tape

cutting appar didgerted Nehs68§h Cohei @arrier tagdPEndetfiShnphytsamiedt i ghéy
cut. That is, the carrier tape. is collected in the same dust box 9
wi t hout beingcutting appaedtubetther Ate tddrs i eiméapehé imovaly hedbdadeapkd
or 15 resin. The present invention is devised to
sol ve ®he slideshdawansdue forwardtend ifhetpei sfidet gromwe Hid ftheiehy
object to provide a carrier tape cutting apparatus whereby a cut
carrier tape EtWagsothed eparEdr| da@R&l i/n bpoa shgerdnganterapt exerted
material thereof a conveqﬁ{on | wi_tho ny limt to a se

' ap8¢h

posi tion wher qg%?_ | o?ﬂ?ﬁat blade %gnpﬁﬂgﬁ?s]t ewein%?g S%Ht
to a corponent. fseding APAraGUS urops  1n AHnE CHRRYSUnRHT 16O TSI

havi ng the cartriér tape
accommodated and collected in the dust box 9.

10 In the above-described conventional constitution
of the carrier tape.cutting apparatus 8, the sent carrier
tape 7 is simply sequentially cut. That is, the carrier
tape is collected in the same dust box 9 without being
sorted whethe: the carrier tape 7 is formed of paper or

15 resin.

The present invention is devised to solve the
above issue inherent in the prior art, and has for its
object to provide a carfier tape cﬁtting apparatus whereby
a cut carrier tape ‘can be sorted and collected in

20 accordance with a material thereof as conventional without
any limit to a set position where the carrier tape holding
components therein is set to a component feeding apparatus,
and a component mounting machine having the carrier tape
cutting apparatus.

25 DISCLOSURE OF INVENTION

In order to solve the aforementioned issue, the
present invention is constituted as follows.

There 1is provided a <carrier tape cutting




cutting apparatus. 25 DI SCLOSURE OF | NVENTI ON I n

order to solve the aforenentioned issue, the present invention is

constituted as follows. . There is provided a carrier

tape cutting ' ; 5

apparatus according to a first aspect of the present - invention

whi ch conpri ses: . a novabl ¢ bl ade novabl e back and“forth
W th havi ng edges respectively set at a side of a forward end -5
and at a side of a return end of reciprocation; ' fixed

bl ades havi ng %gg% p ' Vo Setr at f he; I de af: t fo I nd
and at the si&gl 0 ti{ngssr:a%éd/n%ynnog et d '?(%rbsécfgcsg C'(t%o '(taﬁe gggeesb\g?s%g
forward end angdht 1 Ukhich comp®iéle®! the novable bl ade, thereby
cutting a carrier tape 10 with a shearing force; and

carrier tape storage pard s mgvadler ®lddposedrable badd owndesgoetthvewdhidar
parts of the edge at the forward end of the novabl e bl ade and the
correspondi nghadgmpfedpes respedctiived ol sele ahd aofside efge afoxwardeendn
end of the 15° novabl e bl ade and the corresponding edge of the fixed

bl ade 5 apideatt e it ief 2 aprterpierd @f t beciproapbhent is taken

out is cut by the edge at, the forward end or at the return end  of
the novabl e bl ade and t Hel¥®PHAIehdITiRY $1g@e Bespectivelyngefamt &hge

the cutting,.edge of th ble blad . partitioned  that th
Cut carrier e o sthEoFPBHAT RS nd T ofg. pid 19T UK GRRER* B ERY
Kind thereof. oy pe faced to the”G8GELI 18 AL AKGMUKL ASRECIng  chl® rREGIAM

end of the movable blade, thereby cutting a carrier tape

e

10 with a shearing force; and
carrier tape storage parts which are disposed
-'below respective shear parts of the edge at the forward end
of the mdvable blade and the corresponding edge of fhe
fixed blade and of the edge. at the return end of the
15 movable blade and the cofresponding edge of the fixed blade
when the carrier.tapé emptied after a component is taken
out is cut by the edge at the forward end or at the return
end of the movable blade and the edge of the fixed blade at
the same side as the cutting edge of the movable blade, sd
20 partitioned that the cut carrier tape is sorted and
collected in accordance with a kind thereof.

According to a second aspect of the present
invention, there 1is provided the carrier tape cutting
apparatus of the first aspect, which comprises flaps

25 respectively set under the edges at the forward end and the
return end of the movable blade to move integrally with the
edges at the forward end and the return end of the movable

blade, thereby guiding the cut carrier tape to drop in a




I nvention, there is provided the carrier tape cutting appar at us of
tthe first aspect, which conprises flaps 25 respectively set under the
edges at the forward end and the ' return end of the novable blade to
nove integrally with the edges at the forward end and the return
end of the novable bl ade, thereby guiding the cut carrier tape to
drop in a 6 6

predeterm ned one of the partitioned carrier tape storage parts.
According to a third aspect of the present i nvention, there is

provided the g@g&ggérm@gﬂg&é NS¢ tﬁ Saﬁ&&%ﬂé&f é‘&fPiQir”gr F’v R tdEeafigst

aspect or sec aspect resent 1 nvention |ng deV|ce
reciprocatingphbes, movabl e bl ade; and control
devi ce deternlnlng an operation direction of the anabIe bl ade
in accordance with the kKiBerdifg toof at hehdald i elsgetite ¥ then present
controlling driving of the driving device. A
conponent nounhivegtienhi nehaceor s ngoraovided the foartienspeape ofcutieing
present invention has the carrier tape cutting apparatus according
to anySone of apharatust achprdingsto thgsfdass aspect or second agpeet of

met hod according to a fifth aspect of the present inventiaqn for
nounti ng a coﬁb@n@ﬁ@SﬁWQ1%4¥§QE%P%ﬁ a dr1V1QQMﬂ%%h%%nEﬁFlﬁﬁﬁﬂﬂQﬁ?QEE#ﬁne

of the fourth asgﬁ gg 4 present invention, the electronic
conponent  moURY’ 8 ade; ABEhi ne conpri ses: whi | e

sequentially sending thg Caé&’l@fof APQevice defermining an operation

direction of the movable blade in accordance with the kind
10 of the.carrier tape and then controlling driving of the
driving device.

A éomponent mounting machine according to a
fourth aspect of the present invention has the carrier tape
cutting apparatus according to any one of the first-third

15 aspects.

In a nmthod_according to a fifth aspect of the
present invention for mounting a component with the use of
the component mounting machine of the fourth aspect of the
present invention, = the -electronic component mounting

20 machine comprises: '
while sequentially sending the . carrier tape
holding components therein, taking ouf one of the
components from the carrier tape and mounting the component

to a board;
25 | determining an operation direction of the movable
blade in accordance with the kind of the carrier tape; and
driving the movable blade in accordance with the

determined operation direction, thereby cutting'the carrier




hol di ng conponents therein, taking out one of the conponent s
fromthe carrier tape and nounting the conponent to a board; 25
determining an operation direction of the novable bl ade in
accordance-with the Kind of the carrier tape; and ' driving
t he novabl e bl ade in accordance with the determ ned operation
direction, thereby cutting the carrier 7 - _

7 tape enptied after the conponent is taken out by the edge

at the forward end of the novable bl ade and the - correspondi ng edge

of the fi Xedtf%g%dgergétié"& SREBrSitiR %%mponent 5.19 q&% Qf%tf hS% Mpyabl&ige

‘bl ade or at the return nova e and t he

c'orrespor!dI n&tedgen@f teeward endi xs@ b't@f&? aﬁlo{rBBléamblsel&@ asnahe atge
of the novabl e bl ade, and simultaneously sorting and collecting the

cut QW rreSpdrifithd Nedgeovdanbe Wisked helksed aaf e sape side as
the carrier tape storage parts. 10 In the above
constitutionthe hedgpi f etheamoveble blade toecpeb§af1h£e ¢Hgecelpthentreétyirn

taken therefromis cut by the nmovabl e bl ade having edges both at
the f&rward eagl ofd the movablethéadet and dfe wrrxespondeagbrdde of dihmy
to the edges of the forward end and the return end of the novahl e

bLade 15 Hﬂﬁgfkﬂa@%tﬁquQ%eZEQFq§%d§aﬁé\M?ﬁ gdgRe A5 nERe oMY AR
Storage part Spget rhfea ity GSpFEiRg ‘e WlgBaring  tBe' Rftu
respective shegl %atr tts% tegﬁb?agg?cd%ﬁ%% with th8! iRg ¥ vend eagdeof; fdie

novabl e bl ade an
the carrier tape storage parts.

10 In the above constitution, the emptied carrier
tape after the component is taken therefrom is cut by the
movable blade having edges both at the forward end and at
the return end and the fixed blade sliding to the edges of
the forward end_and_fhe return end of the movable blade

15 thereby cutting the carrier tape with a shearing force, and
the cut carrier'tape is sorted and collected in the carrier
tape storage parts partitioned for every kind of the
carrier fape below respective shear parts between the edge
at the forward end of the movable blade and the fixed blade

20 and'between the edge at the return end of the movable blade
and the fixed blade. The carrier tape can be sorted and
collected separately for every kind in a simple operation
of changing a drive direction of the movable blade without
having ‘any relation'with the supply side of the carrier

25 tape holding components therein.

BRIEF DESCRIPTION OF DRAWINGS

-These and other aspects and features of the
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20 and between the edge at the return end of the novabl e bl ade

and the fixed blade. The carrier tape can be sorted and col l ected
separately for every kind in a sinple operation of changing a drive
direction of the novabl e bl ade w t hout having any relation with
the supply side of the carrier 25 t ape hol di ng conponents therein.

BRI EF DESCRI PTI ON OF DRAW NGS 8 These and ot her aspects and
features of the 8

present invention will beconme clear fromthe follow ng description
taken in conjunction wth the preferred enbodi nents t her eof

W th referencpresenhe apvenpiaopi ngill becomelr amierys, fimomhitdle f®llowing
Fig. 1 is a diagramshowi ng the constitution of a carrier tape
cutting appar@easriptiannentiferent if t¢enjunction pwdsbnt theenbreferred
Fig. 2A is a sectional side view of the carrier tape cutting .
appar atus i n eWeodimeatientherephe piéBentefegence | fpentirgn; accompanying
Figs. 2B, 2C are sectional Ldg views of the carrier tape cutting
appar at us acceFarigIfo éani%F and a second enbodi ments of the
presens invention in a $tigt.el is a didydaem GHdwihgg atkarcowstiapeionldft a
Fig. 3Ais a flow chart of the operation of the carrier tape
cutting apparaausishownape Rwbting asprasaills in an embodimenfi gf 3Bhes
a perspective view of a conponent nount i ng nmachi ne according to a
third enbodi nehesentt gavention; present invention;

Fig. 2A is a sectional side view of the carrier
tape cutting apparatus in the'embodiment of the present
10 invention;
Figs. 2B,. 2C are sectional side views of the
carrier tape cutting apparatus - according to a first and a
second embodiments of the present invention in a state
while cutting a carrier tape; |
15 Fig. 3A is a flow chart of the operation of the
carrier tape cutting apparatus shown in Figs. 1 and 2A-2C;
Fig. 3B is a perspective view of a component
mounting machine according to a_third embodiment of the
present invention:;
20 - . Fig. 4 1is a perspective view showing an
appearance of an electronic component mounting machine;
Fig. 5 is a diagram of the constitution of a
conventional carrier tape cutting apparatus in a state when
set to the electronic component mounting machine of Fig. 4;
25 Fig. 6A is a perspective view of an appearance of
the conventional carrier tape.cutting apparatus: |
Fig. 6B is a sectional side view of the carrier

tape cutting apparatus of Fig. 6A4;




20 o 'Fig. 4 is a perspective view showing an
-appear ance of an el ectroni c conponent nounting machi ne;

Fig. 5is a diagramof the constitution of a . conventional carrier
tape cutting apparatus in a state when set to the electronic
conponent nounting machine of Fig. 4; 25 : Fig. 6Ais a
perspective view of an appearance of g the conventional carrier tape
cutting apparat us: Fig. 6B is a sectional side view of
the carrier tape cutting apparatus of Fig. 6A

-9 IS a ew_Qf. I he_cafryjer

eutting apparatus of FFB% GAEb 18 P '%TQ e "G Eﬁé Cé?P?e?lo tape

expl anatory ehtthag apparatu%nga@ugn : anfee conventlonal carrier tape
cutting 5 apparatus of Figs and 6A-GC : BEST MODE FOR

CARRYI NG OUT THE I NVENFEigN 7 is a flow chBeftor e éﬂ ptépn ©het he
present invention proceeds, it is to be noted that e parts are
desi gnated operatioby df ketheef er@meent homa! al $:ar1tﬂerrougbapte tdetting
acconpanyi ng 10 dr awi ngs. A carrier tape cutting
appar at us acéﬁparﬁ§u§o°§ Figs. 5 aﬂﬂr§ﬁ‘éﬁbod|nent of the present invention
is so constitute enptied carrier tape after an

el ectronic BEST MODEOEBBnEﬁBRggNFaQQE SHES INYENRION npvabl e bl ade havi ng

edges 15 both at a forward end and at a return end, and a fixed

bl ade acting a sheari nBeforee the tdeseripsiot bife flps Wplrdsent invertitband
return end of the novabl e bl ade. A partitioned dust box is
arranged bel bvpceeds, patt ¢ shdtonden nofeed othat dlike parts are designated

by 1like reference numerals -‘throughout the accompanying

- 10 drawings.
A carrier tape cutting apparatus according to a

first emquiment of the presént invention is so constitutéd
as to cut an emptied carrier tape after an electronic
component is taken outside, by a movable blade having edges
15 both at a forwafd'end and at a return end, and a fixed
blade acting a shearing force to the edges at the forward
end and return end of the movable blade. A partitioned
dust box is arranged below shear parts between the forward
end and return end edges of the movable blade and the fixed
20 blades to sort and collect the cut carrier tapes in
accordance with kinds of the tapes. 1In this constitution,
the shear part where the émptied carrier tape is cut is
selected to be either between the forward end edge of the
movable blade and the fixed blade or between the return end
25 edge of the movable blade and the fixed blade, that is, the
carrier tape cptting positions are ch;ngéd, so that the
carrier tapes can be sorted in accordance with the kinds

thereof. Or a cut position on the carrier tape is changed,




end and return end edges of the novabl e bl ade and the fiked 20 bl ades

-to sort and collect the cut carrier tapes in accordance

w th kinds of the tapes. In this constitution, t he shear part
where the.enptied carrier tape is cut is selected to be either

bet ween the forward end edge of the - nmovabl e bl ade and the fixed

bl ade or between the return end 25 edge of the novabl e bl ade and the
fixed blade, that is, the carrier tape cutting positions are
changed, so that the carrier tapes can be sorted in accordance wth

. the kinds therebE(hesroerq;inoO’ tﬁeClétarm%rt i P08 tihe &éEBkSEnEép%ltﬁ'x the

“thanged, t her eby
sorting the E§5&ge5ft%Bgstbgegccordance with the ki nds of the

t apes. In"a carrier tape cutting apparatus, according to
a second enbodi ment of thhe paeseRlr itAyeNldulting dppdratusp accopdbugded
under each of the forward end edge and return end edge of the
nmovabl e bl ade igeddrsd cambodimeape afit theg present dmyandtion, of filapr fsrst
enbodi nment . The flaps nove integrally with the edges thereby
gui di Bg t he pubvided ender eaChtQﬁmﬁhQof©§Wﬁrﬂn?@daq&9§k§QQn¥%EHrBaFPdof
the partitioned 10 dust box. In the constitution with the fla

respecti vel yedge Of dtheacReyabd e nelpgpwatl dhe ed:g"éfr&f?df t hE8PFet GPE%éﬁg

Shear part bEPREEACHTe. fta Qi gder the CanbbsinbaRe cul Al NP1 LSSPeRbLYe
e by O Eaan g W eh VEROICRBEL ¥nd d.lb%dpaéﬁi&iﬂBethels%ut cdugt eox.

In a carrier ng appar.at us;y accor

enbodi ment ot J[Ae RILHRAN IMWESA OPre@BLeREhEANart of the partitioned
10 dust box. In the conétitution with the flaps respectively
attached to the forward end edge and the return end edge of
the movable blade, the carrier tape cuf at the respective
shear part between the movable blade and the fixed blade is
prevented from falling to a wrong part of the partitioned

15 dust box.
In a carrier tape cutting apparatus, according to
a third embodiment of the present invention, an electronic
component mounting'machine is provided which includes the
carrier tape cutting- apparatus of the first embodiment,
20 wherein the carrier tape with electronic components held
therein is set in a manner to be sequentially sent out, so
that the electronic components are taken out from the
carrier tape and mounted to boards, while an operation
direction of the movable blade is determined in accordance
25 with the kind of the .carrier. tape. According to the
construction, irrespective of a manner how to set the
carrier tape holding the electronic components therein to

the electronic component mounting machine, and simply by




conponent nounting machine is provided which includes the carrier

"tape cutting apparatus of the first enbodi nent, 20 wherein the carrier
tape with el ectroni c conponents held therein is set in a manner to
be sequentially sent out, so that the el ectronic conponents are
taken out fromthe carrier tape and nounted to boards, while an
operation direction of the novabl g 1bl ade is determned in
accordance 25 with the kind of the carrier tape. According to .
t he ~ ' construction, irrespective of a manner how to set the

carrier tapedioldhng: hheLeGLEARkS RORIARERGBA 1S SHTL bhvable bLARE in

el ectroni ¢ conponen nt1ng  nac

det er m ni ng V\%c%kﬁf?ﬁxgigﬁzi Qi ¢l r a¢fd origh the r@a/@blceacxﬁ_iti%ie. ktApe, the cut

-conformty ind of the carrier tape, the carrier tape

is let to drepriidp Zapeedes ergtned pardp Ointo a predbtepRihbbi @adt dyst
box. 5 - The above-described first-third enbodi nents will

be nore ful lyhelgsartbetlometihdusteberce to t he draw ngs.

Fig. 1 is a diagramof the constitution of the carrier tape
cuttiing apparatus in tHeef abovesdesdinided ofirst-thirdt lemboddsrents rwehti on
when set to an electronic conponent 10 = nounting nmachine of Fig. 3B.
Fig. 2Ais Psdeerenfnrliyddescribed witbyrefexensea e ddstdganingsin
detail of the carrier

and 2C are secti onal %gge 1 1548 \ﬂcltlf?&tﬂirlag‘? ggg%&% E‘%S%F?;Fg%\gtﬁé{lt rl Sth?ZB
o chart it Grape; sutr e "R balRsl 50 e LBRE, SRR ba bt 10
the present invention when set to an electronic component
10 mounting machine of Fig. 3B. Fig. 2A is a sectional side
view showing the constitution in detail of the carrier tape
cutting apparatus of Fig. 1. Figs. 2B and 2C are sectional
side views of the carrier'tape cutting apparatus in a state
when cﬁtting a carrier tape, and Fig. 3A is a flow chart
15 descriptive of the oﬁeration of the carrier tape cutting
apparatus of Figs. 1 and 2A-2C. 1In addition to the carrier
tape cutting apparatus of the first embodiment, Figs. 2A-2C
include flaps 35, 36 of the carrier tape cutting apparatus
according to the second embodiment in a state to be fixed
20 to a lower face of a movable blade 30.

In Fig. 1, reference nﬁméral 19 denotes a suction
nozzle which sucks and takes out an electronic component
from a carrier tape 3 sent froﬁ a reel 21 of an electronic
component feeding apparatus 20. Reference numeral 22

25 denotes a dust pipe which sends a carrier tape 23 emptied
after the electronic component is taken out by the suction
nozzle 19. Reference numeral 24 denotes a cutting

apparatus which cuts the emptied carrier tape 23 sent from

RO P




apparatus of Figs. 1 and 2A-2C. In addition to the carrier t ape

cutting apparatus of the first enbodi ment, Figs. 2A-2C I ncl ude
flaps 35, 36 of the carrier tape cutting apparatus according to

t he second enbodinent in a state to be fixed 20 to a lower face of a
novabl e bl ade 30. ' In Fig: 1, reference nuneral 19
denotes a suction nozzl e which su and takes out an electronic
conmponent froma carrier tape 3 sent froma reel 21 of an

el ectronic conponent feeding apparatus 20. Ref erence nunera

After the o GO GMSE CHHSIERT 1O TEARER Sonsy e Butares GUBE By ap.
19, Reference. querale 24c,0pngseeapd SEMLLGAT part wni APPBESEES Hibeh

cuts the enp rier ape sent

12 ;;B%rqwé%l HRRe 22 chefsyepse aureRiak §p@%%tu%s Asyi pox asst
an exanple o carrier tape storage part which stores carrier
tape 23 cut byuithe Zalting adRa.atams, 24BYi andl S} referencehuhineX®ml 2N
Figs. 2A, 2B, and 2C, reference nuneral 27 5 denotes a main body
part 50f theéenoaks ea mape bodyi mart of theparatrwie?s, t2Bedecotesing
slide groove fornmed at the main body part 27, 29 denotes an upper
lid coveringapbefgﬁm@e24, 28 depoir 28slide daroves foymearh\albl ehe| maen
sliding in the | i de groove 28 of the main body part 27, 31 and 32
denote 10 bOdé’dﬁr’%h?Zh &% PIRRAPRedIRo WPREE chth GPHGFlpﬁ dheyrsidde

t t t ly_.at th d ‘o
and a roturndERRVE Fhe mivaBRBobFRdL D movabl<’pTaaRy sliding (imgthe

groove 28, 33,340 34 4SNOtS 1 Xethe main bBLGIBRNLT) e SRIRS dnbese

each ot her
10 edges which are provided to face each other in a carrier

end

tape insertion space 110 respectively at the sides of a
forward end and a return end of the movable blade 30
sliding in the slide gl-coo-ve 28, 33 and 34 denote fixed
blades which are formed to face each other in a carrier
15 tape insertion space 110 to exert a shearing force with the
corresponding edges 31, 32 at the forward end and the
return end of_thé movabie blade 30, thereby cutting the
carrier tape, 35 and 36 denote flaps moving along with the
slide of the movable blade 30 and fixedly attached below
20 the edges 31, 32 at the forward end and the return end, 37
denotes a first dust box arranged below a shear part
defined between the edge 31 at the forward end of the
movable blade 30 and the fixed blade 33, 38 denotes a
second dust box disposed below a shear part of the edge 32
25 at the rear end of the movable bléde 30 and the fixed blade
34, énd 39 denotes a driving part comprising a roller
follower engagéd with the movable blade 30 and a motor

rotating the roller follower back and forth, etc. thereby




15 tape-insertion space 110 to exert a shearing force with the
.correspondi ng edges 31, 32 at the forward end and the return end of
t he novabl e bl ade 30, thereby cutting the carrier tape, 35 and 36
denote flaps noving along with the slide of the novable bl ade 30
and fixedly attached below 20 the edges 31, 32 at the forward end and
the return end, 37 denot es g dust box arranged below a
shear part defi ned between the edge 31 at the forward end of the
novabl e bl ade 30 and the fixed bl ade 33 38 denotes a second dust
box di sposed be] ow a shear art of e th r_en f
‘the rmovabl e IRGRF AP EHI t h efPﬁX& %':¥% b%ﬁwe%ﬂdEQS ?Ofﬁ% rf he

enotes a

d I h I
btéééngopirnéaCO?%%S*Q%%“%HS[JPE@,%aheffl?%t s CPPoREP sk T or, ©

etc. thereby leetronlcbfom%?ngnt is taken out is 1nserted1%o the shear

reci procating nova e 30 between the forward end and the
return end. Jher cBetivgent apR 28igePBiledmities Wbeable bladd €BOr @midc the
conmponent is taken out is inserted to the shear part between the
edge 81 of tHeca@Viebh@ebBader3beimeerhethed edge f 3Xedfblthee nddradyl ehed hmda
the edge 32 of the novabl e bl ade 30 and the fixed bl ade 34.

The oper at i 330 cdnd heheafiked bipdecdfti ng apparatus in the
first enbodi nent constituted as her ei nabove wi || be de |cted

with reference to the Fhew °B§rat1QQqufofthF|gcaE#$?¥w Eiﬁﬁmlﬁqt Fine
P A o A ftus | i o BT SRS A U s
hereinabove will be depicted with reference to the flow
10 chart of Fig. 3A for explaining the operation and the
component mounting machine 141 in the third embodiment of
the present invention shown in Fig. 3B.
By way of example, here, the carrier tape 23 of
paper is cut at the shear part betheen the edge 31 of the
.15 movable blade 30 and the fixed blade 33, and the carrier
tape 23 of resin is cut at the shear part between the edge
32 of the movable blade 36 and the fixed blade 34.
'As indicated in Fig. 3B, the carrier tape 3
storing electronic components is installed 'in  the
20 electronic componeht feeding apparatus 20 while wound to
the reel 21, which is set at a main body part 1 of the
electronic component mounting machine. The carrier tape is

transferred by one pitch by the electronic component

feeding apparatus 20 (step 1). The carrier tape 3 and the
25 '~ electronic component stored in the carrier tape are sucked
by the suction nozzle 19 (step 2). Then, the emptied

carrier tape 23 discharged through the dust pipe 22 of the

electronic component feeding apparatus 20 is detected by a




By way of exanple, here, the carrier tape 23 of paper is cut at the

shear part between the edge 31 of the 15 .novabl e bl ade 30 and the

fi xed bl ade 33, and the carrier tape 23 of resin is cut at the
shear part. between the edge 32 of the novable blade 30 and the

fi xed bl ade 34. ~As indicated in Fig. 3B, the carrier tape
3 storing electronic conponents .i,S installed in the 20

el ectroni ¢ conponent feedi ng apparatus 20 %ﬁile wound to. - the reel
21, which is set at a main body part 1 of the el ectroni ¢ conponent

ti hi ne. _.The i t i t f d.b itch b
the el ect r onfORERRordsTice 100" R A \MhEEBEFalhe FREIS) CRITIRE (ART or
t 3 and t 2 | i t .st in.the carri .
oted oM 135£3 rornBf TAE BBt BN 3 O Eleb " S)iE CROE| HeddARE A ©

carrier tape.gddiachengeddiiioniie gust; ol Be f;%ael@érb;Bg resin by, the

el ectroni c conponent feedi ng appar at I s dete

14 coRitRll de¥veeel0b@s Eerwhnaidigsld hemameliad CanfbehataBl of
23 is fornmed of paper or resin (step 3). or detecting whet her the
carri er tapeth2 icardfigapesper hoddingbyompenents to apditiebddégi depln,td or
exanpl e, material information of 5 the carrier tape hol ding
conponent s t adhiee woadrcl | Mlemice 100 framhe acomondirodevidesrikd® fobmthe

control device of the . component feeding apparatus 20 or conponent
nount i ng compopgiti nefeedinGodpPPasathgt witet HeF t Aempapensr mgpEting
formed of paper _.or resin is jyudged on the basis of the

i nf ormati on IR, P8 e i FohgtBRTt HERRFRRY ndhe égrriﬁglr ?‘g%éei gs .
accordingl y %%I}He(a Igg. pavx\![]eern '([)Q_e rceasrirri erist aﬁ?dged on the basis of the
10 "input information when cut, and the driving of the driving
part 39 is accordingly controlled. When the carrier tape

23 is judged to be paper by the control device 100, the

driving part 39 moves the movable bladé 30 to the forward

end by the contfol of the'control device 100 (step é), the

15 emptied carrier tape 23 is cut at the shear part of the
edge 31 and the fixed blade 33 and dropped into the first

dust box 37 under the guidance of the flaps 35, 36. On the

other hand, when the carrier tape 23 is judged to be of

resin by the control device 100, the driving part 39 moves

20 the movable blade 30 to the return end through the control

by the control device 100 (step 5), the emptied carrier

tape 23 is cut at the shear part of the edge-32 and fixed

blade 34, guided by the flaps 35, 36 and dropped to the

secénd dust box 38. In the thus-discussed manner, it can

25 be selected in accordance with the kind of the emptied
carrier tape 23 by the control device 100 that at which of

the forward end and the return end of the movable blade 30

the emptied carrier tape 23 1is to be cut. A drive
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23 ié judged to be paper by the control device 100, the driving

part 39 noves the novable blade 30 to the forward end by the
control of the control device 100 (step-4), the 15 enptied carrier
tape 23 is .cut at the shear part of the edge 31 and the fixed bl ade
33 and dropped into the first dust box 37 under the guidance of the
flaps 35, 36. On the ot her hand, the carrier tape 23 is judged
to be of resin by the control device 100, the driving part 39 noves
20 t he novabl e blade 30 to the return end through the control

b h | .device 100 5 | ed ' 3.1S
Gt ot the shEAFeRRLOTD OF he HIgBLEsbaRq HTAAE 30" Eafl e, ggonsrofiRelath
the flaps 35, 3%8%%(1 fjcreogﬁetql tﬁé%h:-?ind,besuc Sg%gg\g.t%lfitdlbo éathe ! ?%}:?ﬁ%r

t hus- di scusse@® it can S€l e imaccdrdance w

kind of the e‘EBbEeqft hteh? kiﬁ@riEEEeggge?ﬁédblnt 8L UL A r S8V CEortBnERAT

at whi ch of orward end e return end of the novabl e bl ade
30 - thgouaMRtEthactiild &r “4hPa i3 bd fordHa® fétiteverP céfibyfent
15 direction of the novable blade 30 can be controlled in
accordgnce w th bkemouiteduch as material, of the carrier tape if
the kind is registered in the el ectronic conponent nmount i ng nmachi ne
or the like beforehand fAditesverbercdmeeneént thes movakile Beladrind@dis always
After step 4 or 5, the novable blade 30 is al ways returned to a

neutral positFetuanecthdcent@utiiehPosidjaredt the centar ke thagereRaxed
carrier ape 23 (e fls. MAMN  Srier cape' ' CPIRARCT) SUGHEdDH; 100
the component sucked by the suction nozzle in step 2 is
10 mounted to a predetermined point of a board at the
component mounting-machine (step 7). The operation in step
7 can be carried out concurrently with operations in steps
3-6. It is detected last in step 8 whether‘or not the
program is finished, that is, whether or not the components
15 are éompletely mountéd to the board. The mounting
operation is terminated when the components are perfettly
mounted to the board, wheréas the program returns to step 1

unless the operation is not finished.
Because of the flaps 35, 36 set to the edges 31,
20 32 of the movable blade' 30, the carriér tape 23 can be
sorted and separately collected even in the constitution
whereby the movable blade 30 moves when the carrier tape is
cut. Distances between the edges 31, 32 of the movable
blade 30 and the fixed blades 33, 34 and inclinations
25 thereof may be adjusted to assign either set of the edge
and the blade for the paper or resin carrier tape. The.
flaps 35, 36 are preferably set to the movable blade so
that the flaps 35, 36 can be long enlough to guide the cut




10 mounted fo a predetermined point of a board at the

“conponent nounting machine (step 7). The operation in step 7 can be
carried out concurrently with operations in steps 3-6. It is
detected l-ast in step 8 whether or not the programis finished,
that is, whether or not the conponents 15 are conpletely nmounted to
the board. The nounting operajgon is term nated when the
conponents are perfectly nounted 'to t he board, whereas the program
returns to step 1 unl ess the operation is not finished.

T e

bl ade 30, the carrier parately

col lected evepnidt RSCHBY, LiildHIht intCeuJ;[féM?i.EHdeWiﬁlbet}g%V@Pl@iR#agf £le

noves when the carrier tape is . DiIStances tween the edges
31, 32 of theovewakl dlade. Moeadpedq rarditike fdxethdhpdas Bdgs 34280¢c,
I nclinations 25 thereof nay be adjusted to assign either set of the
edge aanpathitbbadel 50r bielteepapether fiaswth dasti ehoka@E? ahke the
flaps 35, 36 are preferably set to the novabl e bl ade so that the
fl aps 535, 36sesenide dusly kovugh tis quade shertumnot to be in touch with
16 carrier tape into a predeterm ned dust box, not in the

ot her dust b&Re filaRsut3Int 3ff apAngegiuliatede tr iR¢ ngeatlvheven with the

bl e bl ad Mo i fically, h i.n Figs. 2A-2C,
par (i i on 1561BEEnSEn Che 1P (TR SO VBRL 3 PLARE (e STOPS " at RAGHPBUShebox
38 i d t dn.t |t the fl 3 36 d
ogul at ed t o BEVAES: PP 3Be e it Yna so s, ' re B, fhhe PCafRery

bl ade 30 stopgpal £ACR QL H€ing stored INRLd §1fr@Pdnt Ney KL ufon?hd $R as

to prevent the carrier *
10 contrast, a partition 151 at the right side of the first

dust box 37 and a partition 152 at the left side of the

second box 38 are longer than the partition 150 to be in

touch with the outside of the flaps 35, 36, thereby
preventing the carrier tape 23 from popping outside the

15 dust boxes. Since the flaps 35, 36 move integrally with
the movable .blade_'30, even if the carrier tape 23 is
inserted into the insertion space 110, 111 before cut, a

lower end of the carrier tépe 23 can be surely guided and

moved to the predetermined dust box owing to the movement

20 of the flaps 35, 36 along with the movable blade 30. The
flaps are not limited to such design as project toward the

dust box side from the movable blade, and oppositely can be
projected from the dust box side to the movable blade side.

' In a way of driving the movable blade 30 by the

25 driving part 39, similar to the conventional example of Fig.
6C, a disk may be fixed to a rotary shaft of the motor as

an example of a main body of the driving part 39, and the

roller follower (corresponding to 17 in Fig. 6C) rotatably




tape 23 frombeing stored in a difféerent dust box. In 10 contrast,

a partition 151 at the right side of the first dust box 37 and a
partition 152 at the left side of the second box 38 are | onger than
the partition 150 to be in touch with the outside of the

flaps 35, 36, thereby preventing the carrier tape 23 from
poppi ng outside the 15 dust boxes. Sipce the flaps 35, 36 nove
integrally with t he novabl e bl ade éb, even if the carrier tape 23
IS inserted into the insertion space 110, 111 before cut, a

| d of th er tape 23 b .y, quid d .
(he. pr odet er ¥ Red “AUSoh kL Sk HYtEo e HETETRHEL ChoL 08 ap 619 oBEREEE"

36 along with the.novahl.e hla . ;Lhe arg, nqt himite
such design a%{:pr‘b‘?eec%%tt@ d liﬁgf% ik lo%ﬁ%%yboéig‘?%% fif%m%t hgb%agf)gg

bl ade, and op é}ﬁkﬁgcaﬂ"bea direct RSPl %‘F)b%ﬁirn%@éﬂﬁ et onasl ded 0a

t he novabl e bl'ade si n a way of “driving the novable
bl ade 30 by theveRSnt didetbtiba RBE th3Omosidblledbladd hacorasynt thsakoller
exanpl e of Fig. 6C, a disk may be fixed to a rotary shaft of the
not or \S folleReexasphovelid aimetiine bboygohotlbe tihriovighg e tr&Bat hon dife
roller follower (corresponding to 17 in Fig. 6C) rotatably

17 sthe rotamy ditskfiniofi theedodoty it fheér Sorwarskiand ceackward
of the rotary shaft is loosely fitted in a |ong hole extending.in a

; . g
direction appibke@biens.or hibgdndlesdty the rotahiahad WPVERERSn F thE

novabl e bl ade, whereb follower is moved %n the | on

e.roller 5
hol e t hrough FAE2FHt EKF%E 4p converted,dq & JANearMetyon 1 nB]?%rm?Xagﬂig
forward andt@&é&@r%o and thus, the movable blade 30 is_reciprocated.

10 However, the present invention is not restricted to this
arrangement and other known structures may be suitably
adopted.

The present invention is not 1limited to the
foregoing embodiments and can be executed in various other

15 - forms.

For instance, the ﬁaterial of the carrier tape
may be adapted to be judged by an operatof, not by the
control device 100.

The dust box 25 is not limited to two, i.e., the

20 first dust box 37 and the second dust box 38. Four or more
dust boxes may be arranged separately for the dust box 25,
the movable blade 30, and fixed blade 33 so that the cut
carrier tape can be sorted and collected.

Although one carrier tape cutting apparatus may

25 be allotted for each component feeding apparatus, only one
carrier tape cutting apparatus may be used in the whole of
the component mounting machine and moved by a driving

device 120 such as an air cylinder or a motor represented




directions. '‘As a result, the rotational novenent of the rotary

shaft i-s converted to a linear notion of the novable bl ade 30 and
t hus, the novable blade 30 is reciprocated. 10 = However, the present
invention is not restricted to this arrangenment and ot her known
structures may be suitably adopt ed. The present
invention is not limted to the fo&§90|ng enbodlnents and can be
executed in various other 15 formns. For instance,
the material of the carrier tape nay be adapted to be judged by an

by Th
Box 2515 no®Y | FREER ddnsm, T i3+ ni" G5 BPoy; e mrREPARSR, T
second dust %%ﬁ%?%Eﬂwshﬁ%géngé carrlertEQH§t19°§§§ may be arranged

separately f novabl'é "bl ade 30, and fi xed
bllade 33 so that the Cufhe entlf@rr'aarsél%fém Qﬁ solyhgdnand coldaeRd.

Al t hough one carrier tape cutting apparatus nay be allotted for

each conponenipyiee tidhrapPar assg25080y faned on Aug@@tfrs,erlgaaem_wtltuamxg
apparatus may be used in the whol e of t he conponent nounting

machi fe and roheed bpeeiflicatign, claimeyvi cdrd®ingschaasl ansanmaryl i ecer
or a notor represented 18

by chain ||ne@qqrpaqytqdthﬁtﬁ#@wahéeﬁgnpbﬂen@nfeéd|ﬁgtlrety appar at us
where the carrier tape is cu entire _ disclosure

of  Japanese Patent lthoug})\pﬂ?r}ecaﬂrGﬁeRG 83‘22‘3929“#%% Hieetygfdrd 18’

_;?26 I ncl udi rgj% rlbed tlr.’}le cdp %Celc:fi:llco%[I %vr:ILth CIt Iempre(%gg\fmeggsem% %1men

thereof with reference to the accompanying drawings, it is

10 to be noted that various changes and modifications are
apparent to those skilled in the art. sSuch changes and
modifications are to be understood as included within the
scope of the present invention as defined by the appended
claims unless they depart therefrom.

15




I ncorporated herein by reference in its entirety.

Al t hough the present invention has been fully described in
connection with the preferred enbodi nents thereof with reference to
t he acconpanying drawings, it is 10 to be noted that various changes
and nodifications are -apparent to those skilled in the art. Such

changes and nodi fications are to pg understggﬂbgir%gngded—Mk%hun.

the - scope of the present invention as defin e appen \1
clains unless they depart therefrom 15 “‘\“\“:\
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“cutting apparatus which conprises: smovabt e ‘bl ade (30)
novabl e back and forth with 5 hayrpaamedges (31, 32) respectively
~-set at a side of a forward end and at a side of a return end of

reciprocatian; A carrier tape cﬁtt(ﬁ@?bé%d@ﬁa{:éi&wﬁﬂéhh@dmﬁgigdges
respectively set at the side of the end forward and the return end

to be faced t cathevaidpesbaadehd 300r warvibdred kerak tdmed r outh evidlof
10 t he novabl e bl ade, thereby cutting a carrier tape with a

sheari ng fomswirgndedges (31, 32) regpectdvedapesstoradgeapafide (B/F, 2 38)
whi ch are di sposed_bel ow respective shear parts_of the edge_at t he

forward end forrward ARARRA R EdR SHEE (PE RoFPRURBNERACEqgRCiRPEOCAatigN i he

(100 blade and of e, Gigg B ohle, S 126002 eqges, soBBUELISALPY"

(23) enptie%é¥t§¥ th& LPRO L t8e l@& forward and the return end to be

faced to the edges_at the forward end'and the return end of

10 the movable blade, thereby cutting a carrier tape with a

shearing force; and

carrier tépe stofage.parts (37, 38) which are

disposed below réspective shear parts of the edge at the

forward end of the movable blade and the corresponding edge

15 of the fixed blade and of the edge at the return end of the

movable blade aha the corresponding edge of the fixed blade

when a carrier tape (23f emptied after a component is taken

~out is cut by the edge at the forward end or at the return

end of the movable blade and thé edge of the fixed blade at

20 the same side as the cutting edge of the mo%able blade, so

partitioned that the  cut carrier tape is sorted and
collected in accofdance with a kind thereof.

2. A carrier tape cutting apparatus according to claim 1,

which comprises flaps (35, 36) which are respectively set

25 ' under the edges at the forward end and the return end of

the movable blade to move integrally with the edges at the

forward end and the return end ‘of the movable blade,

thereby guiding the cut carrier tape to drop in a
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out is cut by the edge at the forward end or at the return nd of

t he novabl e bl ade and the edge of the fixed bIade,gL,/Qe””’fﬁézg;e si de
as the cutting edge of the novabl e bl ade, so at t he
cut carri.er tape is sorted and col | ect ﬂ«“ with a
ki nd thereof. 2. Acarrier tape cutting ap SLadtordlng to
claim1l, whi ch conprises flaps (3536) which are respectively set

25 under the edges at the forward end and the return end of t he
novabl e bl ade to nove integrally‘mﬁth t he edges at the forward end

'_and .the retur ng%&%g hh % tElh%departltlone&h% %l%%e%u'géﬂg ts%%r%l&ezo

carrier tapePf
predeternineg ? Qf t he partltloned carrier tape storage parts.
3. Acarrie apé cutting apparatus according to claiml or 2,

which conpriges: a Rarrier tape cuftffifVhpgadaviee d3Vrdfed PEocatba the
novabl e bl ade; and a control device (100)

determ ning g@ opewAtiichn comprisesdi rection of the novabl e bl ade in
accordance with the kind of the carrier tape and then controlling
drivisg of the 10 adrdwiwingledevéce (39) rédciphocarrpmgenthenmotiabd e
machi ne conprising the carrier tape cutting apparatus according to
any one of cbakde;1asd 5. In a nethod for nounting a conponent

with the use of t he conponent nmounting machi ne accordlng to cl.aim
4, the 15 el ect r offi €W efteViEent (1R heeRErEMeBARG FmgOperation

direction of the movable blade in accordance with the kind
of the carrier tape and then controlling driving of the
10 driving device. “
4. A component mounting machine comprising the carrier
tape cutting apparatus according to any ohe of claims 1-3.
5. In a method for mbunting a component with the use of
the component mounting machine according to claim 4, the
15 electronic component mounting machine comprising:
while sequentially sending the carrier tape (3)
holding components therein, taking out one of the
.components from the carrier tape and mounting the component
to a board;
20 determining an operation direction of the movable
blade in accordance with the kind of the carrier tape; and
driving the movable blade in accordance with the
determined operation direction, thereby cutting the carrief
tape (23) emptied after the componént is taken out by the
25 edge at the forward end of the movable blade and the
corresponding edge of the fixed blade at the same side as
the edge of the movable blade or by the edge at the return

end of the movable blade and the corresponding edge of the




whil e sequentially sending the carrier tape (3) hol di ng conponents
therein, taking out one of the conponents fronlthe carrier
tape and nounting the conponent to a board;
determ ning an operation direction of the novabl e 1
accordance with the kind of the carrier tape; and ”“I“ﬂ"m “"“Imm vi ng
t he novabl e bl ade in accordance with the 21 etern?néd dpefMat Fon*
direction, thereby cutting the carrier tape (23) enptied after the
- conponent is taken out by the 25 edge at the formard end of the

movabl e bl adg;3ng; theade at tHQ”s%%i%O”Qi . %getdlgéorba badewlpide

sanme side as t he edge of the nova a gge at the

return blaRy] oénaheslmree&h gy R t11RRy cgﬁae%@qu@diﬁ genef dite
21 fi xed bl ade at the sane side as the edge of the novable

bl ade, and sidaddianeotspy sar bicwd raixheo| WEeEhi Bhet AnRUtof the teper iigito
tape in accordance with the kind of the tape into the carrier tape
storage partthe Farrier tape storage parts.
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