PACKI NG BAND, PACKI NG METHOD AND PACKI NG APPARATUS, OF LI TTLE
PARTS, AND MOUNTI NG METHOD OF ELECTRONI C PARTS ols Al - b
BACKGROUND OF THE | NVENTI ON  A. TECHNI CAL FI ELD The present i%eﬁflon
relates to a packing band, a packing nethod and a packi ng appar at usjppaf,
little parts, and a nounting nethod of electronic parts, and nore (i)
particularly, to a packing band which is used to carry very little

el ectronic parts such as chip resi stances and other little parts for

transportation and deposit [ g J.0 the condition
of packi ng together many |.?&%¢Wﬁ&% [ g ing the packing
band, a packi ng appar at ' ) t hod of
mounti ng el ectronic par#@%%ﬁ%@% ﬁe %@%ﬂﬁﬁﬂ%ﬁ’ng posj ti ons.
B. BAGKGROND ART  sANBAUOEKIING OI'OF BEECTRONECFARTS L gehni que
of electronic parts, “especially, very little electronic parts such as chip
resi stances which have the size of only several mm A structure
exanple of the carrier tape used for carrying the very little electronic
parts, is shown. To a |ong- fBACKGROUNDIOFIHEE CNVENTYONeti ¢ resin sheet,
storing dents of the electronic parts are enboss- forned along the

| ongi tudi nal diA GECHNICALIEELIDe el ectronic parts are stored in the
storing dents, a transparent cover tape sheet is stuck to the surface of
the band. Wen t he Theemtesent inveatips welates ip@ packing bandyoupaickingameshed us

and so on, the electronic parts are taken out fromthe individual storing
dent while t heaodverpadgngoipparatesref dittle gparts,sand a mounting method of

)

electronic parts, and more particularly, to a packing band which is used to
carry very little electronic parts such as chip resistances and other little
parts for transportation and deposit and so on and is for keeping in the
condition of packing together many little parts, a packing method using
the packing band, a packing apparatus used in the packing method and a
method of mounting electronic parts packed by the packing band to
loading positions.

B. BACKGROUND ART

There exists a carrier tape as a carrying technique of electronic parts,
especially, very little electronic parts such as chip resistances which have
the size of only several mm.

A structure example of the carrier tape used for carrying the very
little electronic parts, is shown. To a long-film like band made of a
synthetic resin sheet, storing dents of the electronic parts are emboss-
formed along the longitudinal direction. After the electronic parts are
stored in the storing dents, a transparent cover tape sheet is stuck to the
surface of the band. When the electronic parts are supplied to a
mounting apparatus and so on, the electronic parts are taken out from

the individual storing dent while the cover tape of the carrier tape is



-2 peel ed off. In the synthetic resin carrier tape of the enboss
structure like this, the disposal after taking out the electronic parts, is
difficult. As for the band nade of the synthetic resin, there is a
restriction in the disposal using destruction by fire or filing-up because
of the problemof the environmental pollution. Also, as the swelling figure
corresponding to the figure of the swelling dent projects toward the back
face of the carrier tape, when the fellow.carrier tapes are piled up above
and bel ow or are rgélgéj up in a roll shape, and are deposited, there is a
probl em that piP§i€L@ft-and rolling up are difficult because the swel ling
figure to the back fage disturbs.. . It is proposed to use a paper.
material which is e%gfq%,smélﬁgger&smagaq‘}% taRe 9l &p PS%SE"PFUHFUM tignpl e
of the carrier pe: Usi.ng ARSH i ' Q To i. n de of a
paper which has&% gﬁk&g%r}eas@ex]too so%g’% téx Sﬁ%‘?é‘?r%’ﬁg S r&’i‘ﬁdﬁ@i‘?’rﬁg g}s ‘?‘Tethe
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By sticking at m nade of° a paper or a synthetic resintot

face of the ban@singhaemaw@ﬁw fifdeos Uflin gl BeEusy %fftgﬂ%”ggobléﬁ{ f the

storing the electronic parts in the storing holes of whi ottons are

formed by the fénviroemenudrpdleon.s Alsuf ks tthetsh\aeuiﬁgrﬁgm eérrégﬁamﬁﬁg-to
As a result, it beconmes the condition that the el ectronic parts are

protected and stherfigurenof the swellingsdentiprojeets ovedrd the bandfackfoftthe caahdr er
tape wherein the electronic parts are.stored, is rolled up and kept in a

reel shape, it thpeswhen the fellovb chinyerntapes e qritedy upoaboveaand telde cnnae

easy. As the swelling portion does not exist on the back face of the

carrier tape, trmledoupiing gl shapeagnd are depositedethee iearproblemndbat piling

conventional carrier tape, as stuffs

- 3- const | ¥pandgraling sporrendiffignt beraussithe swelling digyre ¢o she back face
disturbs.

It is proposed to use a paper material which is easily disposed, as the
carrier tape. A structure example of the carrier tape using a paper
material is shown. To the band made of a paper which has a thickness to
some extent, many storing dents of the electronic parts are formed by
piercing along the longitudinal direction. By sticking a thin film made of
a paper or a synthetic resin to the back face of the band, the bottoms of the
storing holes are formed. After storing the electronic parts in the storing
holes of which bottoms are formed by the film, a cover tape is stuck to the
surface of the band.

As a result, it becomes the condition that the electronic parts are
protected and stored in the every storing hole of the band. If the carrier
tape wherein the electronic parts are stored, is rolled up and kept in a reel
shape, it does not become bulky and the carrying treatment becomes easy.
As the sv;relling portion does not exist on the back face of the carrier tape,
the rolling up is easy.

In the above-mentioned conventional carrier tape, as stuffs



two stuffs of the band and the filmstuck to the back face of the band,

are necessary and a step of sticking the film to the back face of the
band, is necessary. Therefore, 5 there are problens that the packi ng wor k
takes tine and the packi ng cost becones high. A ,_Bg back
face is thin, the bottomof the storing portiors %@ZH% fél‘h

the protection of the electronic parts becones nsuf RERGAGED. 10

As the bands of different dinensions andsfigures must be prépared to
t he every dinension and figure of the el ectronic parts, the stock
nmanagenent of GORELHMARE t]i‘% stormg PG‘&BP%%Sfréh%\ﬁ C&"Q“é? Farty swo gufsefsther y
for the deposiyt band acking electronic p rts
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and it takes tine t t he storlng
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the said electronic parts al so other very little parts

SUWARY OF THI:‘eléWI@}&s beddmes insufficientlhe i nvention provi des a band
structure for storing parts, conprising: (a) a band

having a | ength, aAwitheé bandsdfadifferent dimensions and figureknaast be prepared
(b) wherein the band has a first surface and a 35 second
surface, with to thestevecy dishewestontdred figure of the electronid ipasts, athd sexind
surfaces defining the t hi ckness of the band;

A:\ FP9651. DOC BAafniag@aent of the bands is troublesome and a large area is necesgary for
(c) a plurali a‘%’gOf depressions for receiving the parts

and being arr ai#gedrpasitrofethghaads) diggchange the packing electroniwepmmgtmleoﬂ\et he
band, with eacgaccl)cfmé hvﬁork the packing work must be interrupted once and it takes
time to change to another band.

If the storing portions are piercing-processed to the band, there is a
problem that material powders occurring at the time of processing stick to
the circumference of the storing portion and stick to the electronic parts.
In case of the very little and precise electronic parts, the sticking of
processing powders is not preferable.

The above problem occurs in case of packing in the carrier tape
system not only the said electronic parts but also other very little parts.

SUMMARY OF THE INVENTION
A. OBJECTS OF THE INVENTION

Thus, an object of the present invention is to provide a packing
band, a packing method and a packing apparatus, of little parts, wherein
the problems which the said conventional carrier tape has, are solved and

the packing work is easy and economical.

B. DISCLOSURE OF THE INVENTION
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“TIn




‘depressions extending into the band fromthe 5 first

surface and toward the second surface, with each of the
depressi ons having an i nner wal |l and a floor, with each
of the depressi ons having a dept h—get-red--f+rom-t-he

first surface to the floor, with the depth 10 THIS SHEET HASUBEEA

di st ance between said floor and said SEERUAQEBurfaca

bei ng equal to the thickness -4 - of tAE Pand—suCt tiret
counter portions of t he second surface opposite the

depr essi ons A packing band Qfdlfﬂétpaﬁtsoﬁﬁmélrfg hthenpresesbmyestivhaises and
15 g V\,Eerelnthe bhand is fornmed of a flexible

paper from t heP?hd swhigh stozes digtl ?kﬁarﬁ&‘)rﬁany storing dents arrangediafeng a
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I t h, i dt d hi ck . (b)) ;wh | dh t
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into the band first sur ace an he secon

wi th each of t Repdaang sheid, hvbridn Bltﬁer werthirRRnkion!
depressions having a deptg defined from ?he fi rsrte sur#rg)%eg??g 1gt g%ﬁthoﬂ oor,

with the depthwhitls packts Yy Mu@hﬂ@@@aamlﬁ stomi‘gl dehtsBe tﬁ@lsﬂmﬁgﬁ
surface being equal to the t hi ckness of the band such that c unte

portions of thbamsdamadcoverisg af anfaceppiothet stoting demts ewithongoder tuje, pRAL r ude
fromthe second surface; and (d) wherein the band is forned of a 35
flexible paperccbmpmseﬁehe‘belew step$ oddd:o t he second surface; with the
apparatus conpri si n% -4a-

(a) conveyi ng nean§ fa)rstemmietya‘mjlmﬁet%arf@chndarectmn the band before bgingst

di rection; pressing neans for formng the depressions

in the band, qurqu]&q:sf@mgn@enﬁans further 5 conpri si ng

first counter presa? ng neans, for appl yi ng pressure_to
the first surface a step of press-forrmng the SB?IH(‘;B dsats whishdbgredsdeptdt when

t he epressi.ons, are f h,the pres
means still fuffPRRA %fﬁﬁep tﬁﬁ fd %way of 3'thickness é@hﬁf"é’%nﬁF‘Ss@i ng
mean for appl yina)RE 4S5tk Gide of the band;

(c) a step of storing the little parts in the storing dents of the band;
and

(d) a step of connecting the cover tape to a surface of the band with
covering the storing dents.

These and other objects and the advantages of the present invention
will be more fully apparent from the following detailed disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a rough front view of a packing apparatus showing an
embodiment according to the present invention.

Fig. 2 is a typical sectional view showing packing steps in order.

Fig. 3 is a top view showing a condition movement of a band in

packing steps.
s Sheet Has Been Replaced
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to the counter portions of the second surface when the

depressions are forned, (c) placing neans for placing the
parts in the depressions; and 15 (d)

engagi ng nmeans for engaging a cover tape to portions of
the first surface of the band and over the depressions
to capture the parts in the depressions.

The invention al so provides a band structuresf-or 20 storing parts,

corpiSing  Fig. 4 ) if Dot PAKRERD Wed HELFL Tl ad el
second surfaceview %ﬂo‘g}{g ?tﬁgﬁq& Qﬁ%"fﬁﬁ&\é&@ p%ékmtgm ckness of thfl rst and

second surfaces defini e band;

(c) a plurality of F%ﬁ@{ Eséiiﬁag x&?&rﬂéﬁ&ﬁh\’é Wrdditing appaatus, %fnalteﬁtrgﬁ?r{ ch

and bei ng arranged ban

band, with eacﬁaﬁ;. the 30 depressions extending into the
band fromthe first surface and toward the second
surface, Fig. 6 is a settidhalaciewoloftdprdepr@sningapparitig sHowier
wall and a floor, wth each of the depressions having a
dept h defi ned énother emB&diment. first surface to the floor, wth
t he depth plus a di stance between said floor and said
second surface bei hig.dgisah sectiohal view lofies press-forming step showing another

- 4b- ) of the band such that counter portions of

the second sur¢BbOdIMESdi t e t he depressions do not
protrude fromthe second surface; . (d) wherein the band is
formed of a flexibF8. & s a sectional view of & /byrning meld; shawing raneshen t he
second . surface; and (e) wherein the

t hi ckness of tFEDOsiment 0. 04 to 0.95 nm said.

depressi on has a depth 5 t he depth of
sard 10 DETAEPRERSRIERQN GE L VR

plus or mnus 1.5% . . o t her e n

advant ages of the ‘Respeé:rtx SE S P%%,%g%? %gel\?m@%rgbééﬁ%e?gﬂyf %{H%ﬁggp%ag‘ﬁf from
t he fol |l owi ng i di scl osure. 15 BRI EF

DESCRI PTI ON OF TH%

Various parts packed by the conventional carrier tape system, can be

applied.

The present invention is properly used to the electronic parts and
other precise parts wherein many parts are necessary to be carried in the
sufficient protecting condition. For electronic parts, a chip resistance, a
chip condenser and various sensor chips are listed.

The figure of the little parts are not especially restricted. Rectangular
parallelepiped like and other many-sided cube like, solid figures which
have a curve portion such as a column and hemisphere like, and figures
which have pins and other projections on the surroundings can be
applied.

Band

Material of the band is fundamentally used the same as a tape

material which is used in the conventional carrier tape as far as the



Fig. 1 is a rough front view of a packing apparatus show ng an

enbodi nent according to the present 20 invention. Fig. 2is a
typi cal sectional view show ng packi ng steps in order.

Fig. 3is a top view showi ng a condition novenent of a band in packing
st eps. -5- Fig. 4 (a) is
a part lacking top view and Fig. 4. (b) is a si de sectional view show ng a
carrier tape finished a packing. Figé 5 is a side view showing a
nount i ng appar at us o_f Iect on part ectiqnal view of
a press-form ngBHS é%as ‘i’@’ ﬁﬁ? ﬁé?e“éﬁ]&%td&ﬁ%m‘em Such agryling yp 1
sectional view of a ess-fo m step show ng_angther . enbodi rrent

Fig. 8is a sectl ’Eﬁ‘?&ls 9P§\ﬁt r9fi gﬂj"%ﬁd‘ sﬂ%%ﬂ‘ol?llﬁ A AneAMPESRSFATrIEng |
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precise parts whpley g, "R rdidiable. ACHRFERAP Sp¥alid be ﬁ%rfn%@eﬂa 594 sheet

sufficient protécting condition. For electrohic parts, a chip resistance, a
chi p condenser 3aRgheyal holife SCASYNtidHRsH, @ foafliff resin a cdiagnit) &'paperbndhe

little parts are not especially’restricted. Rectangul ar
a fiber and so on, can be used in a single layer or in plural layers. A paper
material combined a natural fiber and a synthetic fiber, can be used. It is
preferable to use material which is easy for abolishing treatments such as
destruction by fire.

If electrically conducting material is used for the band or if the
electrically conducting treatment or the a charge preventing treatment is
applied to the surface, the electronic parts are preferably packed. To a
synthetic resin or a paper constituting the band, the electrically
conducting material such as a carbon black can be mixed. The material
which has a good adhesion and a good releasability to the cover tape stuck
to the surface of the band, is preferable.

The width and the thickness are established according to the
dimension of the stored little parts. Especially, the thickness of the band
should be established at least a little thicker than the height dimension of
the little parts. Concretely speaking, in case of being used to pack , for
example, the electronic parts, any of the dimension value of the width
and the thickness of the carrier tape standardized by JIS and so on, can be
employed. The thickness of the band is preferably 0.40-0.95 mm. The
width of the band is preferably 4-8 mm. The length of the band is
preferably 1000-5000 m. A paper material of weight 335-730 g/m2is
preferably used.



paral | el epi ped i ke and ot her many-si ded cube |like, solid figures which
have a curve portion such as a colum and hem sphere |i ke, and figures

whi ch have pins and ot her projections on the surroundings can be appli ed.
Band Material of the band is fundanentally used the sane as a tape
material which is used in the conventional carrier tape as far as the

-6- material has a flexibility to the extent that treatnment such as rolling
up in a reel shape at the tine of carrying Ls possi bl e and a
conpress-formng nature to the extent that "the storing dents can be forned
by press- form ng. Tohéhenbired, alfeedingmeansisiich tag feedingrpolessusast bedravel a
range of 70-95 % is preferable. Concretely speaking, a filmmterjal or a
sheet material mefhaoically, contheestablishedy %;&rffé\&rrqu g SNeANg, dereshanism

paper and a fiber and so on, can be Lised in. a sbagle,la er or.,in Iuigléq
| ayers. A paper Strustuse; sichcasheles Prasiitac Bptches aper Priertionsy which favel Hs
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consti tut i ng t nEnpkBaBing §f HE el parte SowiveBhe feddift InBind mPH
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good rel easabi | e cover tape uck to“the su ce o e band, 1s

pr ef er abl e. togﬁggm:gwﬁ ifeid hockisagbedr € establ i shed according to
t he di nensi on of5 the"stored little parts. Especially, the thickness of the

band shoul d be est alfieShgsd avhichaist foardd thee fédding aheatbefdiehird ghiay be
dimension of the little parts. Concretely speaking, in case of being used
to pack, for exampdeand ltheepressingcstpprafsthenfgedihgt ineands rmansberperédmmeedf
the width and the thickness of the carrier tape standardi zed by JIS and so
on, can be enpl syecessialytbefoknessafter the packing sverlefofrthiel littte 4mrts 9y am
The width of the band is preferably 4-8 mm The |l ength of the band is
packing apparatus according to the invention with the band which does

not have the feeding means.

For the band, the wide band wherein the many storing dents can be
arranged side by side. In this case, by cutting off the band in the midway
of the storing dents in the width direction after press-forming the many
storing dents side by side in the width direction of the band, the band
wherein one line or optional lines of the storing dents are arranged, is

obtained.

Storing Dents

The area and the depth for storing and keeping the little parts, are
necessary. It is preferable that the depth of the storing dents is deeper
than the height of the little parts stored in the storing dents. The figure of
the storing dents is fitted to the figure of the little parts and the figure
which is able to be press-formed, is employed. Concretely speaking, the
figures which have a pipe shape connecting to a depth direction of a

polygon, a circle, an ellipse and other figures. The unevenness figure



preferably 1000-5000 m A paper material of weight 335-730 g/nferr] is
preferably used. -7-

t he band, a feeding nmeans such as feeding holes used to travel
mechani cal ly, can be established. For the feeding nmeans, a mechani sm
structure such as holes or slits, notches and projections which travel the
conventional band like material, is enployed. The feeding neans is,
usually, fornmed in the both side edges of-#8he band which do not disturb
the keeping of the electronic parts. However, the feeding neans may be
formed in the coerespdadinyéo dhel umeyemressdignre ofnthenlittteopars, ¢an badosmedi ng
of the little parts is not disturbed. The band which is formed the

f eedi ng neans hmf inmdrasides wiythbestordng dends.t Hdepiapesdikandentseyyhigh ppeome

f eedi ng neans can bedgerforned successively before or after the paqkin%
work of the Iitndreowdrom the surfaceisidg of shestoring dents i@ e inser part sidemt on
with the band which does not have the feedi ng neans. For the pand,
the wi de band vdeastronagidgenf,side mlﬂgn@a&@ngaﬁmﬁeewaﬂlﬁa%t@a Sé?ﬂ‘égﬁf?f‘éfr'de.
Inthis case, b utting off the band in the m dway of the storing dents in
the width directk ¥8%r press-forming the many storing dents side by side

in the width directyon 0of ..t h . | <l taanal
lines of the storin %Iéiﬁpgh gfégggg%rﬁgg?,egﬁg;go%%ﬁée%d)gqltltle?‘(?;i’{or‘lﬂgé}[)@%?s
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than the hei ghtoOindracod e ificlaiiss fherishd. n THeed el o thelstbiring dbatsfisgur e
e | e

of the storing nts is to the figure of the little parts and the

figure which is ?&éﬁb}f 0l35-@5e $hini. OTHe dllowabierph@yrast. theodeptht ¢f thesstorikgng,
the figures mh?ch have a pi pe shape connecting to a depth direction of a

pol ygon, a circligntsal grbldrRSly Wit HHer5 % 9aHeScontigte e iTehe fre@itable

allowable error is different according to the depth of the storing dents and

To

The allowable error is & 0.1 mm in case of the depth of 0.85 mm in

maximum and the allowable error is £ 0.03 mm in case of the depth of

0.30 mm in minimum. The difference between the thickness of the band
and the depth of the storing dents, is the thickness of the bottom portions
of the storing dents. To protect sufficiently the little parts, it is preferable

to make thick the thickness of the bottom of the storing dents.

Cover Tape
Material and structure are used the same as a cover tape or a film

which are used in the conventional carrier tape. For the material of the
cover tape, a synthetic resin a paper and so on are used. In case of a
transparent tape, the condition of the little parts stored in the storing
dents can be observed even in the packing condition. When the cover
tape is connected to the band by heat-bonding, a heat bonding material is
used.

Travelling of Band

To travel the band, an apparatus is used the same as a carrying



-8- corresponding to the unevenness figure of the little parts, can be
formed on inner sides of the storing dents. The taper |ike dents which
become narrow fromthe surface side of the storing dents to the inner part
side of at |east one-side of side wall anmong inner side walls of the
storing dents, can be used. The depth of the storing dents is
established a little shallower than the thickness of the band. The depth of
the storing dents is preferably 1/2 or mfe-of the thickness of the band.

The depth of the stpring dents.i.s.preferably 0.35-0.90 mm The all owabl e
error of the dé ﬂ]el@pgtrﬂgagﬁ ﬁlblg d‘éﬁ‘?éni ‘i‘)épqoé‘fV@P&BF?l GRETERItAPE. 5Ag,forhe
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of the bottom porti storing dents. crently

little parts, idnd thePbfidHARMRA! (e Rédirment fXrdiliRl Eﬁhﬁs&tﬂrﬁﬁ a%eel Q@aﬁoﬁﬁ@m of

the storing dents. Cover Tape Material a ucture are used the

same as a coverwithgeawr, thef effidientivedrkaisepossidte afdithe sappl@RbhOBAthBARd eF
tape. For the material of the cover tape, a synthetic résin a paper and so
on are used. | ranchthe toéatment af agpackibodyapacked fthe Litthelpaitebeadmehasy.i ttl e
parts stored in the storing dents can.be observed even in the packing
condi tion. Wen thdf adeedingaprechanisonwiicleis fitedite tharfdedinghmetnbonch ag, a
heat bonding material_ is used. _Travel ling of Band To travel the
band, an appar deedingsholespft the kandh isestallished; tle certain travelling becomes

-9- travelling neapns which is used in the conventional carrier tape. As for
t he band, fixed9S ‘h materials which are cut off in the every fixed

ol Ved up ana kept When H8chaRd s craieants erfixect dithcron pe diad mevbbred
i tharaun. ¢ he CRERECRTD SereoreepRelistoet At 330ed: eniefh banc mevian
apd. e L1 eat Toghosla RrBgak RO LB ol U L% ROLS B E ORI W
repeating travelling and stopping intermittently as start again travelling
after the treatment is finished. To absorb the difference of the travelling
condition of the band at each treating step, travelling adjusting portions
which loose a fixed quantity of the band, can be established at the midway
of each treating step.

The said wide band may be supplied and travelled and the bands
after the processing of cutting off in the width direction, can be
withdrawn by another reel, respectively.

For the withdrawal of the band, so-called record rolling wherein the
band is rolled up in order with arranging the width, can be performed
and so-called traverse rolling wherein the band is rolled up with waving
to right and left in the width direction, can be performed. By the traverse

rolling, a long-film product of about 2000m-6000m can be obtained.
Press-forming Step



feeding holes of the band, is established, the certain travelling becones
possi bl e. When the band is travelled to a fixed direction, the band
may be continuously successive-travelled at a fixed speed, or the band may
be stopped once at each treating step and nay be successive-travelled while
repeating travelling and stopping intermttently as start again travelling
after the treatnent is finished. To absorb the difference of the travelling
condition of the band at each treating stepg tfravelling adjusting portions
whi ch | oose a fixed quantity of the band,, can he established at th 1 dway
of each treating SreR-IOrming riRehaute dPthe SHACHIE BESEu A FER. Al the
travell ed and the bands,after, the processing,of cuttin ff, in,the wdth
direction, caR3per vF‘?FﬁﬂajV\/ﬁ" R S ﬁ%p.vgxbtéqr?alr @Bei??i%ﬂ?t})ed' &OI\%‘Ft $e
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Step ress-formng

technique to LAgy &y MdAlidEayast thethickhesd ofthe Bdiel. Pt KeSrefdrablerhach are
conventional, can be applied. Concretely speaking, by pressing fromthe

surface side efflitisasedsdpplied te the dack sidedofctiver mambsolithyy the swdlifg gloes of
the storing dents, the sForing dents along the figure of the press nold.
The press nol dotvceanbnothedshokaside of therband whlen the stbringidbmty aoé piress-

t hi ckness of the band. Also, it is preferable that a flat base is applied
to the back sifdemed. tByepiassihgsthet sirroumdingswif|the gterieg dents ondbasusface he
back side of the band when the storing dents are press- fornmed. By
pressing the side ofithe band wiith adlas pyessing H@*?:sthﬁrfgm@&aﬁfﬂa'ééyfsqsﬂéﬂéﬂﬁ he
band with a flat pressin | ate,. the fornng accuyacy, especially the
accuracy of tﬁbeééﬁtl}ﬁcnm%ég@idéﬁth émeﬁﬂ%\}%&gpmvei At the time of

eating Al Lhe sart e dhPisPLamRps. faé BHRR ofgthe stofing eals i a5l ¥
to become easy by heating at the same time with pressing. As a forming
mold, a heating press mold which has a heater and so on, can be used.

By controlling the temperature and the humidity at the time of the
press-forming, the storing dents which have a stable quality and a high
accuracy, can be formed. By controlling the temperature of the working
oil supplied to an oil pressure mechanism which controls the work of the
press mold, the work position of the press mold can be exactly controlled
and the accuracy of the storing dents can be improved. The formed-figure
of the storing dents can be examined by in-line with the optical
examining apparatus using a laser beam and so on and the examining
results can be feed-backed to the temperature control of the said working
oil.

By press-forming, the storing dents which have the depth from the
surface of the band to the midway of the thickness, are formed and the

swelling does not occur on the back side of the band.



nol d, a heating press nmold which has a heater and so on, can be used.

By controlling the tenperature and the humdity at the tine of the
press-formng, the storing dents which have a stable quality and a high
accuracy, can be formed. By controlling the tenperature of the working oi
supplied to an oil pressure nmechani smwhich controls the work of the press
nol d, the work position of the press nold can be exactly controlled and
the accuracy of the storing dents can be inprdved. The fornmed-figure of

appar atus. dsing 5 FaersBrRaRohopaie, kel shd Lhrdhs ' d@iaRiESalho0,

f eed- backed t i i [ TR B
pr 655 1 or mi ng. OFRE EEEPHEBACE, TRE Hofont pok e BF thy RiofidlDdlhts which are™
the band to thgrdgk Jupyied] hhb? a Bk&HIRAS StreRfh fagrt'l’i'édma’l?@i%lh@f &vﬁm]gclaﬂeé_ioes

not occur on the back side of the band. n press-formng

choppi ng pOV\dep§rtﬁﬁ{§ meimmgmiguy (_@mmgse@pcur fromthe band. The bottom
portions of the storing dents which are press-forned, have a excell ent

strength as the naAerpedss<forining! hi metlksd glor¢peatingfplube tianes of pressd y
conpr essed. As press-formng, a nethod of repeating plural tinmes of

press- forni ngfdrmiagl by eniargitg the gressrmialds by staggsssuxhcss as-called atwaed
two- times pressing which presses with the press nold corresponding to the
ext ernal for m Bmeshpressingcwéidchs poessag withithe ginees moldseomespandingHe fheess
mold a little snmaller than the necessary external formto formthe objected
storing dents.exerral formsef the ebjegteds po¥ingydpriscaliies pressing wetlhéhe pressd.
These net hods are useful to the inproyenent of the accuracy of the storing
dents, the pr erQifli Gnhtff&e rsﬁli‘%lr‘ﬂgﬂhaébt £ Pﬁ??éﬁa‘f)’ac?é‘t%‘f"#h%rgt dPi Hymye and
t he control of éhe reconstr n ter for.mng. a _knuckl e

mechani sm pr esSPieSteds 89ring ﬁ%tﬁlsgr T RRE A r%‘?ﬁ?!‘é PREceiSME fn be

pos 1o of g Begstdm oLz, SHgLL SREAHITYy e b RO B 2

Eégf Ehgf’ %g‘agsf RG] of 1B sPiig ealy Tnd Brfveradn B RAEES ?‘ﬁéaﬂ{lp&?ﬁ% ori ng
8 BRI doh T WY Gt ofAhE teeoiudin i ferl fdrhifigSITal | €1

than the storing ~1's heated in high tenperature, the s ai sing
nap can be renovedi@and WKk CaldcRAAIIN phéssk €60Asdd Ugd itBR prb&-forming

press-form ng, can be nodified.
apparatus, the working position of the press mold is exactly controlled.

If raising nap of a fiber or very little powders occur in the storing
dents formed by press-forming, the raising nap and the very little
powders can be destructed by fire by irradiating a laser beam. By inserting
to the storing dents a heat form-arranging mold which has a external
form a little smaller than the storing dents and is heated in high

temperature, the said raising nap can be removed and modifications by

the reconstruction after press-forming, can be modified.

Storing Step of Little Part

A parts supplying means to the conventional carrier tape, is used.
So-called parts feeders and parts carrying apparatus and so on, are used.
By absorbing and keeping the little parts with a vacuum nozzle, the

damage of the little parts is prevented and the efficient treatment is



Storing Step of Little Part A parts supplying neans to the
conventional carrier tape, is used. So-called parts feeders and parts
carrying apparatus and so on, are used. By absorbing and keeping the little
parts with a vacuum nozzle, the damage of the little parts is prevented and

the efficient treatnent is possi bl e. Generally, one little
part is stored in one storing dent. However, plural little parts can be
stored in one storing dent. To examine ¥ -the little parts are

properly storeéi ilrbslt he storing dents, an exam ning step can be perforned
after the stor (ﬁc’ﬁ ?’ep. For the exam ning step, the exam ning nethod and

the stork or th ! i i
Ao an opt cal  exesTeHERTy by TEORHAT) 0% Th UHELR e et TR eR

I cal sensor and a

on, a rragneticEl%ﬁnfimt'% @é}gbégt&é& h el ROriRY RAtai r pressure, are used.

If the gluing Tayers ar®e arranged at the bottonbk of the storing dents

before the little ?@@k§nﬁff§&@rmeiéj§§§;ﬁesﬁﬁgepg serdPin Hestopg@etsand

the inpact to the 1 nner wa of th ng denfs, of the little parts
while the trangpQixaniiging SépRAh, be Jferfermed vatdrethe sesrihfestbpr MFog theans
of the gluing |ayers, coating or supplying a liquid gluing agent to the
storing dents &mining ztep,ahd exandning mephsd iandeappdratmg wdticl areysed iar e
formed instead of the gluing layers, the little parts such as the

el ectroni c parthe i corivetithonala predustseexamining | wiorkcsmche asi xaed opticale
storing dents by a magnetic force. By-arranging a magnetic body or an
occurring nagnexdminastomliys anappticel sensart and poimags sepser &6 @M fihe
| ower face of the storing dents in the travelling way of the band and
appl yi ng a nagHagRetic exarination aad Ane@AmBALoRARY 4N Al PressPre #eaUsadt hat

of Cover Tape - e EhARE Regh ore scapary ol ‘B8 beltasms of tne BhHR B8R s on
band. - PTcbpeithe HE¥ Garttere GEralty e SRR e dnp SBovHbfE SRl (1 0°
band and suppl j:heedint\)%a utloI tlhréginlﬂgr A c%eeﬂgriing &’é}ﬂ?,rof the little parts while
the transporting treatment, can be prevented. For the forming means of
the gluing layers, coating or supplying a liquid gluing agent to the storing
dents by a nozzle and so on, is possible. If magnetic layers are formed
instead of the gluing layers, the little parts such as the electronic parts
including magnetic metal material, can be fixed to the storing dents by a
magnetic force. By arranging a magnetic body or an occurring magnetic
mechanism at the structure portions positioned on the lower face of the
storing dents in the travelling way of the band and applying a magnetic
force to the electronic parts, it is prevented that the electronic parts flow

up from the storing dents.

Connecting Step of Cover Tape

The cover tape is supplied as cover the storing dents on the upper
part of the traveling band and is connected to the surface of the band.
The cover tape can be rolled up and kept in a reel shape as the band

and supplied by pulling up from one-end in order.



As a connecting neans of the cover tape to the band, connecting by an
adhesi ve and a gluing agent, a heat-bonding, a frequency bondi ng and ot her
connecting nmeans of the conventional fellow tape nmaterials, can be used.
The cover tape which is formed gluing | ayers or adhesive |ayers beforehand
on the surface, can be used. As for the connecting positions of a
cover tape to the band, the positions which can prevent at |east falling
off of the little parts stored in the storing3dents, should be connect ed.

on can be. connect odvat SRBRESHIEBIANS B dte SPVENERRE Bt Hif Dainc sonagcting by
di f the f t t.h LDg- t b ted.
The al| face oftiiesifart Rk ool EsRACBAGEC Y RedRid bORNERER e
little parts aBﬁ\éra&%\egﬁhg Gﬂ\é?ﬁsso? F}Iﬁ{ g&?vtgn‘iiotngﬁf?ﬁm t(émé%ai s, %30 B¢
conparatively easily renoved. For at "purpose, it 1s sarficrent to0 conhnect

with the mni tr %&0 IHis 0 0$ f6ndd lﬁﬁ{' éem L ' arts
do not fall of lgg? t'ﬁg@%?‘r’rgrno t?ehta}lét:l?rllg after%pac ng}’.e S M_Ilﬁeeskxt%yigf
tape which i nchggiRehii® oRahd sabfashi G Bdfs&d.oring dents stored the little
parts, are covered by the cover tape, can be treated in the sane way as the

conventional carri s f@dehe AOnhBEHNE ?mﬁﬁmsﬁcﬁ cokrer upe | tonthe ®ahidpnhe
corresponding to the storing dents, do not exist on the back face of the
band, when t he positiomsrwhighecarapeevent atl legst dallingl df df the ilittla paetsl stotebin t he
fellow carrier tape can be piled up exactly w thout occurring gaps and

di fferences of thewstbriagddentsy shoaldidve sonkgctadd tHor examphesnlinear tikesorasy .

Mounting Met hod of Electronic Parts The electronic parts as the little
parts packed byntemmitient tinear like and spot like and so on can be connected along 4 -

menti oned packi ng band, are used by be nounted to the | oading sitions
of circuit plathe Be §’<51*‘(§n‘.’(|"J the St?ﬁégnagmsi' Ry tﬁwpua@a&in%yté&??our

Fixba it ect i oRHRET o i gtriag Hobts can hy GhofaBacPrit all Y€ bl o¥ed e
t f th Ki band: t f taki t the el ectroni
(ape Trom the RaSk N0 238thec wo ) gl D ohokLng O The el ectronic
mounting the el ect ol B3 figied BaﬁQear%%ﬂhﬂ%&Pﬂ id PY@ferable that the cover

tape can be comparatively easily removed. For that purpose, it is

sufficient to connect with the minimum strength and positions to the
extent that the little parts do not fall off at the time of treating after
packing.

The carrier tape which includes the band of which the storing dents
stored the little parts, are covered by the cover tape, can be treated in the
same way as the conventional carrier tape. As the projections or the
swelling portions corresponding to the storing dents, do not exist on the
back face of the band, when the carrier tapes are piled up or rolled up in a
reel shape, the fellow carrier tape can be piled up exactly without
occurring gaps and differences of level and they are not bulky and the
treatment becomes easy.

Mounting Method of Electronic Parts
The electronic parts as the little parts packed by the above-



According to the above-nentioned nethod, taking out of the electronic parts
fromthe packing band and nounting are efficiently perfornmed. (Effects and
Advant ages of the Invention): In the packing band according to the
present invention, as it is not necessary to stick a filmto the back face
of the band, a nunber of materials is decreased and a nunber of steps of
the packing work is decreased. Myreover, as the conpress-fornmed bottom
portion of the storing dents is conpresseds 4t has the excellent strength
and the protecting.effjciepc f the littl afts is increased., Al so, as
processi ng powdes IW%%CEH{SJ%aF‘Florﬂth‘ésng b&r g@’é\& spunted todhergading i ng
dents are fornmed as swel l.in dfes nof occur on the back side of the band,
it is prevent e®% S}t&ec""sc\ﬂgqpaﬁ F48? EMi sturbs the carrying of the band

whi | e the packing rk. Also. if.the n efQre packing or the ban acked
the little parts a\r@epﬁnpgﬂ ) IB?thlpg’ Iag%ng%lgyﬁg’ac‘?‘ggps%gbee?’elﬂ??ﬁé'?&ggﬁy
gaps do not ocgyy. between the fell ow bands and the band does not slip and
the efficient t¥éatnent is possible. Accordi ng to the packing met hod

and the packing apieaaj il ibfellin to a fixed BIESEAN tldWEALNORanAddi ng Lo

the effects achiev by using the above- nentio packi ng only by

preparing the band (gf a 3tefpbpéeingbif RdiboR tAPe FRIARHe HABkREBd g dent s,
t he press-formng ofjtheeﬁ%oéi ngg\(ljbents to theﬂband, tﬁ?astog)élg of the

little parts and tie) ostepafitakingf odththeGle@foriia parar RosReR6HNE dents of
performed and the packing of the carrier tape systemis efficiently

per f or med. the patkingdamednandns and the figures of the stored little
parts are different, only one kind of the band shoul d be prepared.
Therefore, the | abdp) astep bemoustingotherelectfonit partsgtoathetlnadingnpositidng.he
deposit treatnent are decreased. According to the nounting apparatus
of the el ectronic #eozdisig tthe the ranyemeniianeadomethodyatalling oub of the

el ectronic parts with the said packing band, the nounting work of the

el ectronic par teientOIEFfP%l‘ltierfW?‘ Hag RACkE band ppeamamtDEsERe Fafficiently THE
PREFERRED EMBCODI MENTS A packi ng apparatus shown in Fig. 1 is a case of
packi ng chip r PEFERbs as the little parts 20. As for the chip

resi stances, f

ot stances, | g Blon B kSR ANGHE By BRA © SPLPEC ke chip

cbout 0.6 X 0.5, X Sty A heedBpb Vo SRk el b B,

band 10 made OheRedddPf toBLEK | lfillS t6 HheCBack face of the band, a number of
materials is decreased and a number of steps of the packing work is
decreased. Moreover, as the compress-formed bottom portion of the
storing dents is compressed, it has the excellent strength and the
protecting efficiency of the little parts is increased. Also, as processing
powders do not occur from the is prevented.

As the storing dents are formed as swelling does not occur on the
back side of the band, it is prevented that the swelling figure disturbs the
carrying of the band while the packing work. Also, if the band before
packing or the band packed the little parts are piled up or rolled up in a
reel shape, unnecessary gaps do not occur between the fellow bands and
the band does not slip and the efficient treatment is possible.

According to the packing method and the packing apparatus of the



up in a reel shape, is supported with free-rotating by a reel keeping beam
16. The wdth of the band is sufficiently wider than the width of the
little parts 20 and is, for exanple, the width of 8 mm the width of 4 nm
The length of the band 10 is from several hundreds mto a thousand m or

nor e. The band 10 whi ch has bel ow characteristics, can be used.

- 16- t hi ckness X 0.63-0.95 mmdensity X
0.36-0.82 g/cnferr] lubricating degree - 15 60-66 cmtensile strength

| ength 68-86 kgf / width 27-53 kgf elastic degre ) . length
2.9-3.3%/ wi dPFessNg inventennadaing gp dhe effect aq%é%&dw byousingotheypbave-

wi dt h 290- 840 gf cm pi cki ng, . : surface 13A /[ back 14A,

moi st ur e thentl _netf pa%kgx_g;_bfg% 20y BY ;REARATS t_le1e and 3‘1534%73?%][ err]

oar senoss. | wilikybeing JolRed Ak g fenss ghe presSHOmAng SPIRE st
ars . e | !

pei 116 11 on, Ceaprish BE LA, thb SRR b R MOETRR and he B8hnitilelfing |\

band 10 is pul F@Qef@g%éﬁ@‘sh@@es?%ﬂx ?@f-i’or&@aoaz:&g 619@?%%%{*;3%5 Neadrigl! 't%ger roll

70 and is supplie press-tor g porti e p or mng tion
50 travels thespﬁ@gl %%fhe{e%g}éféﬂﬁéd‘base 54 and a free fluctuating press

nold 52 and press-forns the nd by the fluctuating novenent of the press

nol d 52. _ | if the dignérisioeaind dRe ofigiiie Bf ahe- §1@rad NEHtROPar@N 2P, a
packi ng portion 60 is arranged via a travelling adjusting portion 10b. The

travel li ng adj differegt,poullyi ore kifal lof the baadf shaaddobepréparedf! Therebared ther t he
m dway of guide rolls 70, 70 arranged before and behind. By this |oosing of
the band 10, thabati andr theecost fonemanafadturing ofnthe ibamdofandhéhé abepdsit

bet ween the press-form ng portion 50 and the packing portion 60. In
t he packi ng potteatmespareadgreasedt eeder 60, a parts suppl yi ng nozzl e

According to the mounting apparatus of the electronic parts of the
present invention, by packing the electronic parts with the said packing
band, the mounting work of the electronic parts is efficiently performed.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
A packing apparatus shown in Fig. 1 is a case of packing chip

resistances as the little parts 20. As for the chip resistances, for example, a

rectangular parallelepiped like chip resistances of 3.2 X 2.5 X 0.6 mm

and very little chip resistances of about 0.6 X 0.3 X 0.3 mm, are known.
The thickness range is about 0.3-0.85 mm.

[Structure of Packing Apparatus]

A band reel 10a wherein a band 10 made of a paper material is rolled
up in a reel shape, is supported with free-rotating by a reel keeping beam
16. The width of the band is sufficiently wider than the width of the little
parts 20 and is, for example, the width of 8 mm, the width of 4 mm. The
length of the band 10 is from several hundreds m to a thousand m or

more.

The band 10 which has below characteristics, can be used.



- 17 - 62, an imge exam ning tool 66, a cover tape rolling up reel 30a, a
heat- seal tool 68 and a rolling up frame 18 are arranged in order in the

upper part of the travelling path of the band 10. The parts feeder 64
stores the many little parts 20 and feeds the little parts in order to the
operating position of the parts supplying nozzl pl yi ng
nozzle 62 is connected to a vacuum source (not dr SHEE igﬁy ) and

absorbs and keeps the little parts at a paipged |end. REBLAGRRge exami ni ng
tool 66 catches optjcally the condifi f the "band 10 and the little
parts 20. I|nformat ith}fi&ﬁgﬁi ned by térggirbﬁgéggméxam ning tool 66 is treated by
an i mage treating tus (not drawnaieR t figure) and is exam ned. To

t he cover tape rol ﬁ%ﬁg{‘ﬁp reel 30a§&¥]9t§géﬂgﬁape 30 nade of a transparent

synthetic resin fi '}‘gb’%%ﬁtﬁ}ﬁée egET: é(ﬁéée%‘oi s rolled up. In the heat seal

tool 68, the band over' tape are heat-bonded by a

heat - bondi ng edge F sfped o : 1 olling up frane
18, the band 10 pa?ﬁ%éﬁﬁ% ﬁgéﬁléﬂtﬂt | e ggéggl %%g?ggfgﬁﬁggg{)%q@f [ Packi ng

Vor k] Fig. 2 s dégfedacki Noenpik? b13. 5195 SPideh 86K, As shown in
Fig. 3, the band 10 is a thin-wdth | ng-filmllyke angesfrsez(’ji ng hol es are

pi erci ng-fornmed at sheggtintes ervajlgng{mm-p}w%ﬂ;gg' wal _ n the
band is arranged j ust g)cndergl':éﬁe press nold 52, 1he gregge%%(l) %%ggggnds On
the upper face of tdiekingnd 10, the: surfaceri@Adéback 144 corresponding to the
figure of the press nold 52, are formed. As shown in Fig. 3, the storing
dents 14 are in a phaisturgiare shaped.542 %he press nold 52 descends only to
the mdway of the thickness of the band 10, the storing dents 14 of the
depth to the ni dway-axistpeelingi cknes¥-34keg/mdrmed. As the flat base 54 is
applied to the lo face of the bapd at the tine of

- 18 - press-form APSHOREWTIRS f85hg" i gure is not formed on the lower face
of the band and the flat back face repmins...Therefore, in the bottom
portion of the storﬂeﬁgs'ﬁﬁﬂg 14, t‘r?é“&r%?géﬁgs% of the band 10 is conpressed
and becones a thinl gfﬁhar deni ng condi %i orz gggg{]ess-form' ng is to the
extent that the thiBKALE SORFERERS paiifas 4% t 0.5 mm For exanpl e,

when the storing d%régwszylrﬁegl the d:eggthinocflugé %Qdu”ffh%r, Ei:nercury, chromium(VI)

harmful substance : not include specific flon, carbon tetrachloride,

trichloroethane

One-end of the band 10 is pulled up from the band reel 10a and
passes through a guide roll 70 and is supplied to a press-forming portion
50. The press-forming portion 50 travels the band 10 between a flat base
54 and a free fluctuating press mold 52 and press-forms the band by the
fluctuating movement of the press mold 52.

In the downstream side of the press-forming portion 50, a packing
portion 60 ia arranged via a travelling adjusting portion 10b. The
travelling adjusting portion 10b looses a fixed quantity of the band in the
midway of guide rolls 70, 70 arranged before and behind. By this loosing
of the band 10, the difference of the travelling condition of the band 10
between the press-forming portion 50 and the packing portion 60.

In the packing portion 60, a parts feeder 60, a parts supplying nozzle

This Sheet Has Been Replaced
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formed to the band 10 of the thickness of 0.95 nmm the conpressing rate of
the band 10 is 95 % Wen the storing dents 14 of the depth of 0.35 nmare
formed to the band 10 of the thickness of 0.40 mm the conpressing rate of
the band 10 is 87.5 % When the storing dents 14 of the band 10 cones
to the operating position of the parts supplying nozzle 62, the little
parts 20 absorbed by the parts supplying nozzle 62, are supplied into the
storing dents 14. When the little pari%“ZO stored in the storing dents

Eé‘of°2§ cat choSor B TrResCear RIS PR 76 LhN D b iolin o Festi B achel 1ur”
can Do txant nodoiiroph a8 o B0l TH Tdbi1o 18 AFRAR LEBHAEDTBRALBRES |
the little par??f@&g\%qrﬁ%ﬁﬁgpt%ﬁgbgpm&yaﬁ@ég_he storing dents 14, if the

pose of the Ii e parts 2 Ing dents 14 is proper or not. If

the badness is foumgfgar&meaewktst&&s&m@u@f@nﬁnﬁtp% 20 e dReds MEe TRLK | S

i nterrupted and redoi of the work and adjusting of the apparatuses and so

on are perfor ﬁtsmorderfb&hémgi-a osftiorsof tpbhad su iR oShordlegdent s
14 stored the Ettle parts 20. sﬂri\ggv)\;? in Fig. 4, kDt he cgp\?é?l thpe 30 has

the width a |i Mheepairtdesupplging mezuled62 isf cdrinecsddito ng véeaus sbuace (does
not cover the position of the feeding holes 12 of the band 10.

- 19 - Tideawaain b fignye)eanyd abjoxdss and kieeps thedittle partsat pusdistedip
the cover tape 30 to the band 10 and heats and nelts. For the condition of
heat - bondi ng, €nd. hEae imageienaminigg opl 66 aiades Ppiisallyt the conditders of the
several tens [err] C and about _one second. The heat-bonding edge 67 includes
two edges al on§andel8nand $hadittiey@ariss 20.nelrdgrmationpebiined by 4besiosge i n
Fig. 4, heat-bonds  the coygr .tape 30 to the band 10 outside i{t‘e@rt oring
dents 14 and t SSRGS toof RE i BeptesobYian IMASE: THAtRE ARPABIR fRotAdrappn

cover {ape 30 ke HAMPPRIEN peSeln 4 BPalyet e RUMESIRI ARG 4,
band 10 stuck ttgfe 58'Rhad 3% &'Qnsﬁar}@\t gfnthgtié P¥sin film such as a PET resin, is
rolled up. In the heat seal tool 68, the band 10 and the cover tape 30 are
heat-bonded by a heat-bonding edge 67 established on the lower edge. To
the rolling up frame 18, the band 10 packed the little parts 20 is rolled up.

[Packing Work]

Fig. 2 shows the packing work in a step order.

As shown in Fig. 3, the band 10 is a thin-width long-film like and
feeding holes are piercing-formed at regular intervals along one-sided
edge.

When the band is arranged just under the press mold 52, the press
mold descends On the upper face of the band 10, the storing dents 14
corresponding to the figure of the press mold 52, are formed. As shown
in Fig. 3, the storing dents 14 are in a plane quare shape. As the press
mold 52 descends only to the midway of the thickness of the band 10, the
storing dents 14 of the depth to the midway of the thickness, are formed.

As the flat base 54 is applied to the lower face of the band at the time of



the carrier tape in the packing condition is rolled up by the rolling up
frame 18 and withdrawn. As both the surface and the back of the band 10
are flat, gaps or lags do not occur between the fell ow bands 10 in the
rolling up condition, the band 10 can be rolled up in order and tightly.
The carrier tape withdrawn by the rolling up frane 18 is transported and
deposited in a reel shape. The carrier tape can be cut off in the every
proper length and rolled up in a reel shape.dar exanple the carrier tape

of about 20 mcan be rolled up tg a reel of 178 [err] When t he packed
little parts apPeessfesning bhneswhosrﬂgtgﬁdﬁ nofrfermedi epahe doway farauak the t o

the electronic arts un aratus and on, .th I|ttIe arts 20 are
taken out fronP ‘P\‘é aé‘ldona}en afg TRPain egﬁFFﬁfoB# fmttﬁ‘@ QRHOTS0f f r om
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arranged at th t 0.5 mm - 20
- part of a ci rcuP‘Pl &uctkne%s %ﬁﬁt?aﬁg% 1esaeoélctromc parts 20. The nounting

apparat us 160 conpiEyp@Ram Whaﬁrthéefbrﬂﬂgldwmrﬂ Bf e dBpekbn0.90aMeh 46 1S
arranged at the upper par a paw 181 which coincides with the feeding

hol es 12 of theopREKitdEhbIAGAI B the ehiak®essi oft ROFichire th Yobistebsing aase and
drives the packing band 10, a vacuum chuck 144 which carry the electronic
parts 20 and aof eied baid d0 id 95 %hiWherpthe stotingadends 14 rof the depeh of 665 mm

wi t hdrawi ng the cover tape 30 peeled off fromthe packing band 10.

The cover t ape ad® foxsnedddatie dfandf 1@ wof the thickkiessgoh 8rdd mant they edhpressing

driven by the pawl 181 and travelling on the upper face of the body
rate of the band 10 is 87.5 %.

When the storing dents 14 of the band 10 comes to the operating
position of the parts supplying nozzle 62, the little parts 20 absorbed by the
parts supplying nozzle 62, are supplied into the storing dents 14.

When the little parts 20 stored in the storing dents 14 come to the
position of the image examining tool 66, the image examining tool 66
catches the image of the little parts 20 and the storing dents 14. By
analyzing and operating this image with the image treating apparatus, it
can be examined if the figure of the storing dents 14 is exactly formed, if
the little parts 20 are stored certainly in the storing dents 14, if the pose of
the little parts 20 in the storing dents 14 is proper or not. If the badness is
found as the result of the examination, the packing work is interrupted
and redoing of the work and adjusting of the apparatuses and so on are
performed.

The cover tape 30 is supplied on the storing dents 14 stored the little
parts 20. As shown in Fig. 4, the cover tape 30 has the width a little wider
than the width of the storing dents 14 and does not cover the position of

the feeding holes 12 of the band 10.



portion 171. The cover tape 30 rotated inversely to upper by a pin 180 is
pulled up to the rear and is withdrawn by the rolling up reel 166. The
rolling up reel 166 is rotated and driven by a rotating axis 177 contacting
t he surroundings. At the front of the pin 180, a pressing plate 175 which
presses the band 10 fromthe upper side is arranged and prevents that the
bands 10 and the electronic parts 20 in the storing dents 14 flow up at the
time of peeling off the cover tape 30. ‘Tbgthe storing dents 14 of the

band 10 peel ed of f e_cover tape 30, um chuck 144 is inserted.
The vacuum chuck 14&‘%%6?’9@“‘3 Figﬁsﬂuﬁ Cl'gaécqepbﬁpgl p8rpushes upHhe

huck 144 t f th ' it _pl 3 and
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by fire or a filing-up. [ Press-form ng using Press Plate

the embodi ment ddi@u4i dndritgro Bnedr ke dteapbohded Spotsih 32 ié |1‘6r1i1éd{"3 Af9fthe
press-formng. Fig. 6 ( I ) shows the condition while press-form ng and

Fig. 6 (I1) showvet hepeddds tiansparentr thepittlespdres 80 rig.the storifgeents 14 can
press-formng portion 50 conprises an upper die set 200 whic
be recognized through the cover tape 30.

As shown in Fig. 1, the band 10 stuck the cover tape 10, that is to say,
the carrier tape in the packing condition is rolled up by the rolling up
frame 18 and withdrawn. As both the surface and the back of the band 10
are flat, gaps or lags do not occur between the fellow bands 10 in the
rolling up condition, the band 10 can be rolled up in order and tightly.

The carrier tape withdrawn by the rolling up frame 18 is transported
and deposited in a reel shape. The carrier tape can be cut off in the every
proper length and rolled up in a reel shape. For example, the carrier tape
of about 20 m can be rolled up to a reel of 178 .

When the packed little parts are used, as the conventional carrier
tape, being mounted to the electronic parts mounting apparatus and so
on, the little parts 20 are taken out from the storing dents 14 with peeling
off the cover tape 30 from the band 10.

[Mounting Work]

The method of taking out the electronic parts 20 as the little parts 20
from the packing band 10 packed the electronic parts such as chip

resistances and mounting to the loading positions, is explained.

A mounting apparatus 160 shown in Fig. 5 is arranged at the upper



I s arranged at upper part of the travelling path of the band 10 and driven
by the oil pressure nmechanismand so on and noved up and down, and a | ower
die set 204 which is fixed at |lower part of the travelling path of the
band 10. The upper die set 200 conprises a punch plate 202 on the

| ower face and a driving-in punch 210 and a piercing punch 220 are
furnished to the punch plate 202. On the | ower edge of the driving-in
punch 210, plural press nolds 252 are arrangedoi+ the projecting

diti . R ti | 252 - f th torj ts 14 t
Condition, FEspecYS Brese mLd 202 ekt Qe e Storondenls, 1o
hol 12. To the | t of, t h te 202, abl
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press-form ng Eucerai¢ Pakty 2DhdSakék] RSEE 170 WHIEH ppStetistlrdlfing up reel 166
- 22 - is explained. As shown in Fig. 6 (lI), if the uppér "die set 200

descends in t hevigkhdwhivringthefcoser @i 3lpédied bifftodDiimbpackingdadddopl at e 254,
t he novabl e plate 240 touches the upper face of the band. If the upper die
set 200 and the pufite pbwdretape@30disspesied dffifitdmethetpeckipg bagd 24P tiaselled
conpressed and the pointed ends of the press nold 252 and the piercin

punch 220 fromandedtrivembyetheepaw! (Bt andviapyellipgare treioppendiaas efgthehkody
contacting position of the novable plate 240 to the band 10. The press nold
252 is pushed ipPriipe WandThe cayer pe X mtated iavarsely 40 apper dyne pin 148 is

st o 13a i er G BB Roln FRITCE WRRArand Rk SRR HR FEL R, IR
hol'e 256 rolling up reel 166 is rotated and driven by a rotating axis 177 contacting
the surroundings. At the front of the pin 180, a pressing plate 175 which
presses the band 10 from the upper side is arranged and prevents that the
bands 10 and the electronic parts 20 in the storing dents 14 flow up at the
time of peeling off the cover tape 30.

To the storing dents 14 of the band 10 peeled off the cover tape 30,
the vacuum chuck 144 is inserted. The vacuum chuck 144 absorbs and
takes up the electronic parts 20. The vacuum chuck 144 moves to an
upper part of the circuit plate 3 and supplies the electronic parts 20 to the
loading positions. By inserting the terminals of the electronic parts 20 to
the terminal holes of the circuit plate, the electronic parts are kept in the
fixed positions. After, to the steps such as a gilt connecting of the
electronic parts 20 to the circuit plate 3, the conventional technique is
applied.

After the band 10 taken out the electronic parts 20 is rotated

inversely at a lower part of the pawl 181, the band 10 is withdrawn. As



piercing the die plate 254 and the lower die set. During this tinme, the
novabl e plate 240 is pushed up to the upper face of the band 10. As a
result, as the band 10 is press-forned in the holding condition between the
novabl e pl ate 340 of the upper face and the die plate 254 of the | ower
face,the band 10 does not easily nove or change and the processing of the
storing dents 14 and the feeding holes 12 is exactly perforned. Moreover,
as the dinension of the press nold 252 proj@étitng downward fromthe novabl e
plate 240, that is to say, the dinmension of the press nold 252 pushed in
the band 10 is thehaad after the weithdrawals easlysdisprseyl b @ destmction; by fige pr h
direction is estgPIished very exactly. [ Press Mol d of Taper Like

Poi nted End] 2 ™M&YHhe enbodi ment shown in Fig. 7, the figure of the

poi nted end of the press. nmold 252 I;s nﬁg&fied. As shown in Fig. 7
(a), the figure of KeSy 8%“%‘&5 dF5% EHress nold 252 is a taper face
o e o S B0a e WO M4 relD 145818 Uk HTRAE tBhe®

taper angle can be CThange erly accor di
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pushed back right and left and t pushed back materi of the band 10 is

pushed in to tlie aprirged staspper part £ the havelling path ofvgesibarid 10 andpdtived
fromthe band 10 to the press nold 252 becones little and it is prevented

that an excessibyethooij)ipressure mevhanismi and sore@n andanaved mipyand dolen, amidt ®m
portion of the storing dents 14. Also, after form ng, the bottom figure
of the storing lowerdlieset 80k wrhich is fIXQdTﬁQIQ‘a%Paﬂi@fJ%G roveling padh 0§ the t he
poi nted end taper face 253 of the press nold 252 to a reducing taper by a
reconstruction B&H-whi ch the material of the band 10 has. Accordingly, an

angl e of the pointed end taper face 253 heconmes | arge to sone extent, such
a large taper as anl¥hUYPREY Ql%?ﬁfl.?ro@ QOENRPIHSA PH@%IPZ@FrWi@Hbﬁ‘%@”%faicﬁ t he
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press mold 252 press-forms the storing dents 14 to the band 10. The
piercing punch pierces the band 10 and forms the feeding holes 12.
To the lower part of the punch plate 202, a movable plate 240 as the
press plate is arranged through a spring 242. In the movable plate 240,
piercing spaces which the driving-in punch 210 and the piercing punch
220 pass through, are opened.
Above the lower die set 204, a die plate 254 as the base is arranged.
The upper face of the die plate 254 is a flat face. In the die plate 254, a
piercing hole 256 is formed at the corresponding position to the piercing
punch 220. The piercing hole 256 is formed piercing from the die plate
254 to the lower die set 204. '

The press-forming movements by the said press-forming portion 50



[Use of Heat-arrangi ng Ml d] In the enbodi nent shown in Fig. 8, a
finishing processing by the heat-arranging nold is perforned to the
press-forned storing dents 14. As shown in the left part of Fig. 8,
there are cases that, in the storing dents 14 of the press-forned step,
so-cal l ed raising nap occurs wherein a

- 24 - part f of a fiber material projects on the inner face and that a
corner portion r of the storing dents 14 oecdrs a big roundness by the
reconstruction after, formng. Then, when the electronic parts 20 are
inserted in thel$f¥PiREHent's 14, the el ectronic parts 20 catch nap f and
the inserting badness occur and it becones the condition that the
electronic parts 22% shawayin figr Suhbhed therupper dig set 200 rdessands imdhene

The change of CABALTRT Shavirbigiad shE BRECCIT Rpdus e e Bl Erdng, T InSibie
has an ext er nal HeEA P fofSRes Bl Pler face of A3 anEE rrfl e SR80 afla 20

storing dents 14pe éﬁeplaﬁé'%ﬁ;ﬁlﬁb&%s Rirthée thea! rg%%ﬁ% ggﬂiyg@sé@@ £h 300,

a heater 302 is arranged and t eat formarrangin n be heated

and rai sed its therRRhRidueRds S endpedssaABR] 252 bid ﬂ@%ieiﬁh?ﬁ\iﬂéﬂﬂi@&d@' d
300 is supported by a free-fluctuating supporting pipe 306 through a

spring 304. On thBeloeat @dgefl of el awerabtegsiaed 240e ré@aining Therdangtigg
nmold 300, a little stopper 308 projects. When t he supporting pipe
descends, the hegaisitian of ahe angvabde plaie ZW0td the bawd t1€d The toressstnoid 2§2dent s
14. If nap h projecting fromthe inner wall of the storing dents 14 touches
t he heat form arpushgdrig thel kargD1) andaberstodng dentsi1éfare bgrmedih Theapiercing
pressed to the inner wall side of the

punch 220 pierces the feeding holes 12 to the band 10. A piercing waste

12a piercing the feeding holes 12, is exhausted from the piercing hole 256

piercing the die plate 254 and the lower die set. During this time, the

movable plate 240 is pushed up to the upper face of the band 10.

As a result, as the band 10 is press-formed in the holding condition
between the movable plate 340 of the upper face and the die plate 254 of
the lower face,the band 10 does not easily move or change and the
processing of the storing dents 14 and the feeding holes 12 is exactly
performed. Moreover, as the dimension of the press mold 252 projecting
downward from the movable plate 240, that is to say, the dimension of
the press mold 252 pushed in the band 10 is fixed, the dimension of the
storing dents 14 to the depth direction is established very exactly.

[Press Mold of Taper Like Pointed End]

In the embodiment shown in Fig. 7, the figure of the pointed end of
the press mold 252, is modified.

As shown in Fig. 7 (a), the figure of the pointed end of the press

mold 252 is a taper face 253 inclined from the center to the surroundings.

The establishment of a taper angle can be changed properly according to



storing dents 14. If the heat formarranging nold 300 is pressed to the
corner portion r, the corner portion is formarranged by heat according to
the pointed end figure of the heat formarranging nold 300. If the
poi nted end face of the heat formarranging nold 300 is pressed strongly
to the bottomface of the storing dents 24, there are dangers that the

t hi ckness of the bottom becones too thin and that hol es

- 25 - are opened. However, as the heat formarranging nold 300 is
supported by the supporting pipe 406 through the spring 304, an excessive
pressure is haD8IRECEIHY-ed. Al so, as the stopper 308 which the heat
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grinding material such as dianond sand to inside the storing dents 14. The

powder gri ndi ngpughideld &l mhgiridl of theband o if pashed in ke tisd Boigdeant s, has
the function of grinding flowing up portions and projecting portions on

the inner side, andAseanresadt, abhoinerersenforoeagphiedt faotrethe basdrig twrheapdesshe

| ocal unevenness and so on, and nakes the i1 nner face snooth, and inproves

t he di nensi on amold 252 kdcontes littler amdy itlénpreventedishatheniaxcessivacempressie
change and a strain occur only in the bottom portion of the storing dents
14. Also, after forming, the bottom figure of the storing dents
reconstructs from a taper figure corresponding to the pointed end taper
face 253 of the press mold 252 to a reducing taper by a reconstruction force
which the material of the band 10 has. Accordingly, an angle of the
pointed end taper face 253 becomes large to some extent, such a large taper
as an obstacle occurs to store the electronic parts 20 in the storing dents 14,
is not formed.

Moreover, when the pointed end face of the press mold 252 is flat,
there is a danger that the bottom face of the storing dents 14 is curved to
upper in the center by the reconstruction force of the band 10. However.

If the press mold 252 has the pointed end taper face 253, it is prevented
that the bottom face of the storing dents 14 is curved to upper.

[Use of Heat-arranging Mold]

In the embodiment shown in Fig. 8, a finishing processing by the
heat-arranging mold is performed to the press-formed storing dents 14.

As shown in the left part of Fig. 8, there are cases that, in the storing

dents 14 of the press-formed step, so-called raising nap occurs wherein a



storing dents 14 becones snooth, the electronic parts are not caught and
the occurrences of resistances are decreased when the electronic parts are
i nserted and taken out, and the work efficiency of inserts and taking out
of the parts is inproved. Various details of the invention may be
changed wi thout departing fromits spirit not its scope. Furthernore, the
foregoing description of the preferred enbodi nents according to the present

invention is provided for the purpose of illystration only, and not for
t he purpose of limting . ) . - 26
- the inventiorPas fief anEhenynatesiakh reipgtsd orl therinngrdfacseand dat aremes.
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wall and a floor, wth each of the : depressSions having a

dﬁpt 3 deLi ned foOfhet §t6ring dents by the occurrencé iof Slapstof ke récorishectibacifterwi t h
t he dept

press-forming.

The heat form-arranging mold 300 has an external form a size
smaller than the inner face figure of the storing dents 14. On the
surroundings of the heat form-arranging mold 300, a heater 302 is
arranged and the heat form-arranging mold 300 can be heated and raised
its temperature. The back edge of the heat form-arranging mold 300 is
supported by a free-fluctuating supporting pipe 306 through a spring 304.
On the center of the lower edge of the heat form-arranging mold 300, a
little stopper 308 projects.

When the supporting pipe descends, the heat form-arranging mold
300 is inserted in the storing dents 14. If nap h projecting from the inner
wall of the storing dents 14 touches the heat form-arranging mold 300,
nap r is burned off by high heater is pressed to the inner wall side of the
storing dents 14. If the heat form-arranging mold 300 is pressed to the

" corner portion r, the corner portion is form-arranged by heat according to
the pointed end figure of the heat form-arranging mold 300.

If the pointed end face of the heat form-arranging mold 300 is

pressed strongly to the bottom face of the storing dents 24, there are

dangers that the thickness of the bottom becomes too thin and that holes



plus a distance between said floor and said 20 second

surface being equal to the thickness of the band such

t hat counter portions of t he second surface opposite

t he depressions do not protrude fromthe second
surface; and (d) wherein the band is forned of a flexible 25
paper fromthe first surface to the second surface.

2. A band structure as claimed in ctanrl, wherein t he band is

of 700505 . are ogeed %%%%é?ﬁ etk PErcaonamacaois SD0G svppred o) m
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one of clains ere n an all owabl e error of the depth of S
5 depression iges! &Il bf tﬂe %inted end face of the HeabdtEmHrFatgidg emakl 80Gdoed

in any one of cl ai ns 5, wherein the width of the band is 4-8 mm
10 7. An&taumdchtsm&iguyeo&sebbaonedf ihe sam;dngniemé 14) ai s 1to 6,
wherein the length of the band is 1000-5000 m A band

structure as cl ai mef$urfacerGrindimgodf StbeingsDents]

As mentioned above, there is a case that raising nap and the
mustache like projection of the fiber occur in the inner face of the storing
dents 14 of the press-formed band 10. Also, there is a case that the local
unevenness occurs in the inner face of the storing dents 14.

To remove or modify such mustache and raising nap or the local
unevenness, it is effective to jet air and powder grinding material such as
diamond sand to inside the storing dents 14. The powder grinding
material jet to the inner face of the storing dents, has the function of
grinding flowing up portions and projecting portions on the inner side,
and removes above-mentioned mustache, raising nap and the local
unevenness and so on, and makes the inner face smooth, and improves
the dimension accuracy of the storing dents 14. As the inner face of the
storing dents 14 becomes smooth, the electronic parts are not caught and
the occurrences of resistances are decreased when the electronic parts are
inserted and taken out, and the work efficiency of inserts and taking out
of the parts is improved.

Various details of the invention may be changed without departing
from its spirit not its scope. Furthermore, the foregoing description of the
preferred embodiments according to the present invention is provided

for the purpose of illustration only, and not for the purpose of limiting



1to 7, wherein a weight of the band is 335-730 g/nferr]. 15 9. A
band structure as clained in any one of clains 1to 8, wherein a
density of the band is in the range of 0.36-0.82 g/nferr]. 20 10.

A band structure as clained in any one of clains 1to 9, wherein a
rigidity of the band is in a range of 690- 1700 gfcm (1 ength) / 290-840
gfcm (w dth). 11. A band structure as clainmed in any one of
clainms 25 1 to 10, wherein a noisture conteny of the band is in a range
of 9.5-12% structure alne claim 1l and
further conpri s'ihﬁngeEB‘a’érastAarfg’é‘egoW él?'f’gé@??'&‘? 3@6" PHLIVAIENLS.
surface and for covering the depressions so as to capture the parts in
t he depressions. 13. A band structure as clainmed in any one of

cl ai s 1 to 12, wherein the floor of said depression has a 35
circunferential portion and an interior portion, wth the

circunferential portion being closer to the first surface than is the
interior portion whereby, when said depression

- 29- is formed by a protrusion having a distal end correspondi ng

to said circunferential and interior portions, stress in the band is
diverted fromthe counter portion of the second surface. 5 14.

A band structure as clained in any one of clains 1 to 13, wherein the
fl oor of said depression has a taper, with the taper extending toward a
central axis of said depression and toward said second surface whereby,
when 10 said depression is forned by a protrusion having a distal end
corresponding to said taper, stress in the band is diverted fromthe
counter portion of the second surface. 15. A band structure as
clainmed in any one of clains



15 1 to 14, wherein said inner wall and floor of said depression are
free of fiber projecting into the depr essi on. 16. A net hod
for storing parts in a band structure 20 according to claifdyedibsBebdMeplaced

met hod conprising the following steps (a)-(d): “ “m:ﬂl}mm\

conveying a band in a first direction prior

t he depressi ons; (b) formng the depressions i

with 25 t he depressions bein 7forrred by a pressing
action of a protrusion;. (c) " pl'aCing the pat ~At-o--t.he

depressi ons; arihat is claimed is: (d) engagi ng a cover tape f&”Fp(39rf‘l:f:'ﬂf)IHSC\SOBE‘I

t he first surface of the band, with th¢ coveRERQCED
tape covering the depressi ons SO as to capt ure—the—pa«isl
in the depressions. met hod as clainmed in claim 16, wherein

the step of for1n ngktmdd@bteévs%tptﬁ'&shﬁth p¥Es BaRRNyoHPFingclentn arranged 35

of : ing the pressing action of the
protrusion wt h“‘lanﬁr%slgpﬁ loan'@Ftlanf?%‘f packs the little parts by covering

- 30 - n the ount er ortions of the second
surface; and surfaces of the s%:&ngsg ﬁ) Rsing action of the

protrusion with a pj ftﬁsih%gpmg%aﬂh & IﬂeaﬁtélepParts made of a ﬂexigg_ 8l er?-ﬁAt he

first surface about™ essi

met hod as cl ai nggd, Binfﬂr _ rngh urther conprising the
step of heating theglaﬁker &%R{ gd{gt%foor g]psu}é depression to renove
fiber fromthe i nneit?nnfg A ts SwhRH HeOéHmpress—forﬁi%d from aSuFBiceOd #%ixed

clainmed in any one o aims 16 to 18 and further conprising the step

of heating the démrmmlduckﬁessa@@eéﬁ@gr of the depression after renoval of
the protrusion

2. A packing band of little parts according to claim 1, wherein the
band is made of a material which is able to be compress-formed in a range

of 70-95 %.

3. A packing band of little parts according to claims 1 or 2,
wherein a thickness of the band is 0.40-0.95 mm.

4. A packing band of little parts according to any one of claims 1 to
3, wherein a depth of the storing dents is 0.35-0.90 mm.

5. A packing band of little parts according to any one of claims 1 to
4, wherein an allowable error of a depth of the storing dents is within *

1.5 %.

6. A packing band of little parts according to any one of claims 1 to

5, wherein a width of the band is 4-8 mm.
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to renove fiber fromthe inner walls and fl oor. 20. A net hod as
clainmed in any one of clains 16 to 18 and further conprising the step
of jetting powder gri ndT’ﬂH}]’iﬁHa ©Répikedi Nt 0 t he depressi on after renoval

of the protrusion to romthe i nner wal | o

21. A nethod as cl ai of claims 16 to TH@OSHWeH@ BEEN
said inner wall and floor of sai d depreSS| on 25 forma j unctun‘EPthDthe
pressing action of the protrusion, with<Ré -yuncture novi ng partl alTy

back into the depregsio of the ot rusion _an

decreasing a ? M#&‘%@B?’é@gﬁﬁe Bﬁﬁs\ﬁc‘f ' Brhoge fq%r‘i =Pt
conpri si ng the e ti _ renmoval 30 of the
protrusion, to h@@&@“&@ﬁ?ﬁ@%.%ﬁ su{(@g ﬁobqﬁncture. 22. A
met hod for retrieving the parts fromthe band as claimed in any one of
clainms 16 to 21, mherein the 35 nmethod of retrieving the parts conprises
the steps of: ckéx?g Ve phE abAGHiA tGtahy ik HfidfksI PR
(b) peeling the cover ta 2 bﬁﬁ)@ P g y

-31- 7, wherdif)a tvaggﬂt%ftlt@bmdtssswtsmg/ﬂﬂpreSSIons and

(d) noving the parts to a | oading position An apparatus for
maki ng depressions in a band and 5 for placing parts in the depressions,

wi th the band havi ng a length, a width, and a thickness; (b) wherein

t he band has a BirsiA metliat eshdcil packebypstbring litide paristih stordng dentseof
between the first and second surfaces being the thickness of the band,
(c) a pluralityaopaddpgesanidascdrding doeany wgpelof cladmsat tto Saadbedveying a
arranged in the band along the |ength of the band, with each of the
depr essi ons ext surfage)of thestoringrdantp writh a cower et i rst surface and toward

t he second sur face, ach of t e ssions having., a fl W th
each of the depressﬂ'ﬁ‘ﬁg ﬁvPﬁfg“%g d%?fthl‘?gd@? itﬁ%gltéﬁ’omrtﬁé’oﬁ?rﬁmgttg‘@ub?@&’e to
the floor, with theéd)é h plus a distance bet ween said floor and said

second surface BEPSdaElal to
(a) a step of travelling to a fixed direction the band before being

formed the storing dents;

(b) a step of press-forming the storing dents which have a depth
from a surface of the band to a midway of a thickness with preventing to
swell to a back side of the band;

(c) a step of storing the little parts in the storing dents of the band;
and

(d) a step of connecting the cover tape to a surface of the band with

covering the storing dents.

10. A packing method of little parts according to claim 9, wherein

the press-forming step (b) forms the storing dents by pressing a press-
forming mold of a figure corresponding to the storing dents from a
surface side of the band and arranges a flat base on a back side of the band

and presses surroundings of the storing dents at a surface side of the band

by a flat press plate.
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t he thickness of the band such that counter portions of the second
surface opposite the depressions do not protrude fromthe second
surface; and (d) mhereln the band is formed 20 of a flexible paper fromthe
first surface to thé& S %“R ¥ace; with the apparatus conprising:

(a) conveying neans f he band in a first

direction; ng neans for formng t ?Hl@egHﬁ il—%@"

in the band with the pressmg rreans further 29 -
first counter pressing neans for appl yi.ng mﬁﬁ

the first surface of t he band about the depre55| ons when
t he depressions are forned, th the pressing 30

nmeans still further 1domdr peckiggsmeshed of little parts accordmgc@ﬁka@sp"r 85di0ng
mean for applying pressure o, t he counter s of

t he second %\erem the step (ad pfrtarvelling the I)f@“(ﬁ’eﬁ’ﬁ%ﬁ Wﬁé éaaé fW can

(c) placing neans for, placing the arts |
depressi ons; an@Tange th manygt rf‘B f’?&&ﬂsa?‘ér engagi ng a cover tape

'3, e g %tﬁﬁ 5 Byl b e oo

parts 10 the deRfefpstalty ‘side jn 23Hdth directiBn 2ARAE Bk, 23 gclai wd in claim

22 and further corrpr hea ng nmeans at - bondi ng the cover

tape to said portiongeQfng tﬂ)?eés—fb?ﬁuﬁ%pf@@) 0f st () ¢utting off #ie band in &

band structure for storing*parts, co (a) a band
having a | engt h W fbP th@8drihgldents in a width directidn)ii& E@@@insed

(b) wherein the band “has a first” surface and a second
surface, with a distance between the first and second
surfaces defining the t hi ckness of the band; 15

(c) a plurality of 1@epreegsdckisg fapparetus whightpacks by storing little partpant s
and being arranged in the band al ong the I ength of the
band, with each stéringelents arranged along a longitndisad idirestiontafraiband imade oha
band fromthe first surface and toward the second
surface, 20 flexible materialyaindhcewegring g sunface «ifrthesitoringrdants gvith aj ¢aver

tape,

with the packing apparatus of the little parts comprising:

a travelling means which travel successively the band before being
formed the storing dents;

a press-forming means which press-forms the storing dents which
have a depth from a surface of the band to a midway of a thickness with
preventing to swell to a back side of the band;

a part supplying means which stores the little parts in the storing
dents of the band; and

a covering means which of connects the cover tape to a surface of

the band with covering the storing dents.

13. A packing apparatus of little parts according to claim 12,
wherein the covering means comprises a heat-bonding means which

heat-bonds the cover tape to a surface of the band.

A



wall and a floor, wth each of the depressions having a
depth defined fromthe first surface to the floor, with
the depth This Sheet HRY BL8n Repfib@t ance between said floor and said 25

second surface being eq kness of the band
such that counter porti ﬂ ” Ir t he second surface

opposite the depression do not prot from-the. secgnd
surf ace; (d) wherein the band &g forned of THISTSKBETOHAS BEEN
paper fromthe first surface to the second REEMO‘@CG and
(e) wherein the thickness of the band is 0.04 to

mm sai d depressionijas aan4RRbA v9§1ch mounts to loa%mgapf)gi\'lc\ilg:gﬁsoelgct?ahcs#%tﬁ he

depth of said 35 epr essi on n e error

plus or mnus 1, A
band structure as Pmé packed b?’m %ackmv%g?necll r?ccordmg o any"%g;e og%gaéﬁg |1t §/o of
the band is in Bhe range of 0.36-0.82 g/cnerr];

(b) arigidity of the band is in a range of 690- 1700 gfcm
(1 ength)/290- 840 of etk vhet impunting method of thecyleatronictparts compeisingfthe he
band is in a range of 9.5-12%

below steps (m)~(p):

(m) a step of travelling to a fixed direction the packing band;

(n) a step of peeling off the cover tape from the packing band;

(0) a step of taking out the electronic parts from the storing dents of
the packing band; and

(p) a step of mounting the electronic parts to the loading positions.
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