- 1 - DESCRI PTI ON SI MPLE- STRUCTURED REEL, HALF BODY OF
REEL, AND MANUFACTURI NG METHOD OF HALF BODY Techni cal
Field [0001] The present invention relates to a
simpl e-structured reel nolded froma thin-plastic
sheet for a chip carrier tape of electronic
conponents, a half body of the reel, and a technique
related to reinforcing a peflphery of an axial hole
of the reel. Background Art™ [0002] The carrier tape
reel for conveying el ectronic conponents are injection
nol ded of alum num or plastic. Such nmaterials are
typically costly, and PRPCREBETLPN NG costs of the
reels is also high. Although the use of cardboard as
SIMBLRAEERPATURBP Bﬁ%L r eBRLFaBODEedl cOBERNPAER SANGFACTURING
restrict costs, there is a worry that dust of
c AFEMHP PTHAHUISRl y affect the el ectronic
conmponents. Such known reels are carried as a
conpl eted product into a plant, and are typically too

ul ky.ip.transportati on and storage. [0003] A
Tec@?ﬁﬁ%%-gf?ggtured reel sheet-formed of thin plastic -
2

[0001]

The present invention relates to a simple-structured
reel molded from a thin-plastic sheet for a chip carrier
tape of electronic components, a half body of the reel, and
a technique related to reinforcing a periphery of an axial

hole of the reel.

Background Art

F0002]

The carrier tape reel for conveying electronic
components are injection molded of aluminum or plastic.
Such materials are typically costly, and manufacturing costs
of the reels is also high. Although the use of cardboard as
a material for the reel has been contemplated to restrict
costs, there is a worry that dust of cardboard may adversely
affect the electronic components. Such known reelsg are
carried as a completed product into a plant, and are
typically too bulky in transportation and storage.

[0003]

A simple-structured reel sheet-formed of thin plastic



sheet as disclosed in Patent Docunment 1 is wdely

used. In accordance with this disclosed technique,

sem -finished products of a reel are first produced

t hrough sheet form ng. The sem -finished product

includes a flange having a half- shaft projection at

the center thereof. The half-shaft projection is

projected as high as about half the width of a tape

usi ng vacuum form ng. Such Seni - fi ni shed products are

manuf actured at | ow costs. Wien the sem -fini shed

products are transported or stored, stack hei ght of
shetheapr adgclissed ihi Fhtedti bothmept otluc swadel gt asked 1iIn

on top of each other in the sanme alignnent, nanely,
acceortibnopewhahf thhaf tiipcopeetli bachnigeeyedenh- Ahoi fieed

hal f -shaft hole. When the reel is produced fromthe
progheds Poraedeploduct §ifsenprodncshethrpngdusibsdt Borming.

pair of half reel bodies are sinply put together with
Thepfemphaffnsnhet proflecti donchoddedat blehge opeing a half-

hal f-shaft projection. The reel has thus a reel core
shapét peederéterand Fhgheenrftangbsenasf ng Bheehglh-shaft

matching the tape width, [0004] Strength requirenent
ProéPCFﬁénfﬂﬁnﬁgoéﬁcFﬁ@ pEelipl adtabeethpght bag width of a

heral portion of the_shaft hole where a

tapp Paﬁygtsﬁaﬁama59§maaglngSPsBeSamhd#h@lﬁ%%asp¥adB%ts are

f ddi |
R R @baSt e ORI Gho" 18" RAGRROduotS

areéﬁ?éﬁ%@ uragts%%ﬁ Suc éQgﬁECGQ £§e prod@g£s is
limited if the products are stacked on top of each other in
the same alignment, namely, with one half-shaft projection
received in another half-shaft hole. When the reel is
produced from the sheet formed products (semi-finished
products)}, a pair of half reel bodies are simply put
together with one half-shaft projection bonded to the other
half-shaft projection. The reel has thus a reel core
between left and right flanges having a length matching the
tape width.

[0004]

Strength requirement of the flange of the reel is not
so high, but a peripheral portion of the shaft hole where a
strong rotary torque acts during tape winding needs to be
reinforced by additional plastic to prevent deformation and
damage. Such a technique is known {Patent Document 2).

Such a reinforced reel is not only more durable than the



- 3 reel disclosed in the Patent Docunent 1, but also

low in manufacturing costs in conparison with a ree

that is nolded of a relatively thick plastic sheet

only for reinforcenment around the shaft hole. [0005]

[ Pat ent Docunent 1] Japanese Unexam ned Utility Mode

Regi stration Application Publication No. 60-85557

[ Pat ent Docunent 2] Japanesge Unexam ned Utility Mode

Regi strati on Application'Pd%chation No. 6-61876

Di scl osure of Invention Problens To Be Sol ved by the

I nvention [0006] Wen the half body and rei nforcenent
reepl dtecbbse¢dein ethe Basehvskadcumethel Pabent a Dos umenti?

are nol ded individually, the shaft hole of the sane
manghapeursnarcangedin ncosedrbfon heithah f réetytizan thenolded

rei nforcenent plate. Wien the reinforcenent plate is
of ajgedrticeturtdicd phashie fsherly, onhe fehafeimbimsement

thereof need to be aligned. The shaft hole of this
aroyydetite $Raftikohdt nerely round but in star-shaped or

gear -shaped with radially extending notches fromround

hal®°3%) pe engaged with rotary shaft keys. Wen the

reinforcenent plate js rigidly secured, not only the
RN o AP RN () S JARATH G ARG Sh o gt Mode1
needs,to b | i gped. he nuf act urjn cess of
Reg%ﬁgr?%%?ndgg%f%%%glon é&%ilca ion ﬁ%. gb~§5£§$
[Patent Document 2] Japanese Unexamined Utility Model

Registration Application Publication No. 6-61876

Disclosure of Invention
Problems To Be Solved by the Inventiocn

f0006]

When the half body and reinforcement plate of the reel
disclosed in the Patent Document 2 are molded individually,
the shaft hole of the same shape is arranged in each of the
half body and the reinforcement plate., When the
reinforcement plate is rigidly secured to the half body, the
shaft holes thereof need to be aligned. The shaft hole of
this type of reel is not merely round but in star-shaped or
gear-shaped with radially extending notches from round hole
to be engaged with rotary shaft keys. When the
reinforcement plate is rigidly secured, not only the center
axis but also the direction of each notch needs to be

aligned. In the manufacturing process of the reel disclosed



- 4 in the Patent Docunent 2, the axes of the shaft
hol es of the shaft body and the reinforcenent plate
need to be aligned accurately. Yield of the reel may
be lowered by alignnment failure of the axes of the
shaft holes. To inprove the vyield, a nechanismfor
introducing a reinforcenent plate into a production
line with precision is addiaionally required and it
is difficult to manufacture“the reel at low costs. A
magazi ne accommodating a stack of plurality of
reinforcenent plates nmay be required as the nmechani sm
in tbe Pateodubectinentelnf oheement pFatks.shifthrRoles of the
reinforcenent plate is slightly rotated during the
shaffnt boducendntbe trheénfoecahentepdatephatéd ovotbet heibakl
body, the axes of the shaft holes are m saligned and
accphatedvar y Yérafit o€ahhet rbel inagebeedlowaArefiubal alygohent
_notches are formed around the outer circunference of
faidyegR P& Hh6r é&rEnPLpkhteshafthbokpswn Tarimppovhathehe
reinforcenent plate may not be rotated easily during
vieffe PnWPSHGBﬂF@nfPﬁeF%£F°d¢ﬁénﬁa@aEPh@f0¥ﬁ@m%@Esplate
ve rtlcall¥ﬁexten i ng guj de bars having the nunber

10t aPTOBUREORUMBBF BF -ROPERESSARD { Ao dRapEomBLERi ng
el a6, e S REL A, o CBRahP P s 31 SPREE o
cos L2 AOReEL LB, SLELAASBEETRRY sPLELEL! S L0E) oy o
re1L9993Lment plates may be required as the mechanism to
introduce the reinforcement plates. If the reinforcement
plate is slightly rotated during the introduction of the
reinforcement plate onto the half body, the axes of the
shaft holes are misaligned and the rotary shaft cannct be
inserted. A plurality of notches are formed around the
outer circumference of each reinforcement plate in the known
art so that the reinforcement plate may not be rotated
easily during the introduction thereof. The magazine
includes vertically extending guide bars having the number
equal to the number of notches and the shape matching the
shape of the notches. When the guide bar engaged with the
notch, the reinforcement plate restrains the rotation of the
reinforcement plate while the reinforcement plates are
introduced one by one.

[0007]

The present invention has been developed in view of the



The present invention has been devel oped in view of

the - 5 above-described problem and it is an object

of the present invention to provide a

sinple-structured reel having a reinforced shaft hol e

peri phery and a half body. Means for Sol ving the

Probl ens [0008] To achieve the object, the present

invention relates to a half body of a

sinpl e-structured reel. The® hal f body conprises a

fl ange made of a plastic sheet and having an axi al

hole and a half shaft projecting in the direction of
abomn-drksrobetinprobebmar anadithesaxhabbhote by sheepresent

formng. The reel is nmade of a pair of the half
invbotliies, thoprmedilly abendphg-theubalfeshadéss whvihe hal f

bodies in a face to face fashion and conprises |eft
reighdrepghshfifingeéeandraphesy sodea hatfieendyhe | eft

and right flanges. The half shaft of the half body
Meaggnpprseslaingcess Probhemeenter thereof, a circular

proj ection surrounding the recess, and a

ret ¥9%8 Lenent plate nade of a plastic sheet rigidly

secured to the recess. The axial hole is forned by

st ?m?%l%‘ff’e ﬂbeerﬂlé}e%tf tHee r@t%%%“fou“tmt%’fdtfgh HeHeates to
a hrg %orce and the flange at a

gubsBGHEn @p %cﬁF?H@tB?e@hﬁee}eln?%?c%%%ﬁtb®@%te

ss Prefera hal f. shaft may i ncl ude

ComéglaﬁlaFl %&?%n@?ﬂ% ?g ésgii%Ff?oﬁhe%Bn??%u% giy9 an
ax1§§tﬁ8gén9n5r8nkéf§ gﬁgg%sprOJectlng in the direction of

an axis of the reel around the axial hole by sheet forming,
The reel is made of a pair of the half bodies, formed by
bonding the half shafts of the half bodies in a face to face
fashion and comprises left and right flanges and a reel core
between the left and right flanges. The half shaft of the
half body comprises a recess in the center thereof, a
circular projection surrounding the recess, and a
reinforcement plate made of a plastic sheet rigidly secured
to the recess. The axial hole is formed by stamping the
center of the recess out through the reinforcement plate and
the flange at a time subsequent to the securing of the
reinforcement plate to the recess. Preferably, the half
shaft may include a radially extending recess portion
continuously extending f£rom the recess.

[0009]

The simple-structured reel is manufactured by using a



[0009] The sinple-structured reel is manufactured by
using a - 6 pair of the above half bodies and putting
together half bodies with the half shafts bonded to
each other in a face to face to fashion. [0010] A
met hod of manufacturing the half body of the sinple-
structured reel, includes a step of projecting from
the plastic sheet a circular half shaft with a recess
arranged in the center thereof, a reinforcenent step
of fitting and rigidly securing a reinforcenent plate
made of a plastic sheet into the recess, a step of
raipupthiing 2heve | lambge Hhodidwe apl asttcisheetge trhat ilgrfent
with the axis of the half shaft, and a step of
bodiseanpl Hy bive axabf slaktowondeduegh eheh oBier oircendidce
| ate and the plastic sheet in the center of the
to ¥aeeskoafaghi¢me. [0011] |In accordance with the
met hod of manufacturing the half body of the reel,
t HP&t%ps of punching and stanping are concurrently
perforned., Advantages of the |Invention 0012] In

adtdh G TR ase T A ifomodh&Tatkel Sinele -

strtilc‘?t&’fﬂg regef}'ltirilglé ees fala. asnm‘ge‘:ep acp g)Poejéce{:{]r{é)ra‘greonnanhe
plastic sheet a circular half shaft with a recess arranged
in the center thereof, a reinforcement step of fitting and
rigidly securing a reinforcement plate made of a plastic
sheet into the recess, a step of punching the flange in the
plastic sheet in alignment with the axis of the half shaft,
and a step of stamping an axial hole out through the
reinforcement plate and the plastic sheet in the center of
the recess at a time.

[00111

In accordance with the method of manufacturing the half

body of the reel, the steps of punching and stamping are

concurrently performed.

Advantages of the Invention

{0012]

In accordance with the present invention, the axial
hole is stamped out in the flange and the reinforcement
plate subsequent to the rigid securing of the reinforcement

plate on the recess of the half shaft. In each of the half



pl ate subsequent to the rigid securing of the
reinforcenent plate on the recess of the half shaft.
In each of the half - 7 body and the sinple-structure
reel, the half shaft and the reinforcenent plate are
al ways aligned in axial hole. The half shaft
including a radially extending recess portion
conti nuously extending fromthe recess is divided into
a plurality of arc portibn%."vvthout reduci ng
mechani cal strength, the half shaft is easily sheet
formed. Since the recess portion functions as an air
bodpaasdgehet bempleistoncenest rpkat eths 5ADOt bhyrfi £68dthe
into and rigidly secured to the recess. [0013] In
reihfierpanshacplirtnganet hodagh theghalif ibodyial heoaxi al The
hol e stanping step is perforned subsequent to the
halfephfibtceénehtdsphgpaofadheligi nkornoéiegt retate porthen
recess. A production line is thus sinplified. Since a
conpipdgetiinextpnding fhemr ehaf orcesentspilavededciutiesa
only the punching process of the plastic sheet, the
plurglatsr eEmBHE BPEEEODEsel Withsuimnefacing cdeabahbesal
costs. The punching step of the flange and the axial
StrﬁBEEhStéﬁﬁlﬁ@lgtébagFelﬁnF@ﬁ%éYeﬁh?ﬁFof0¥%%dsanﬁlﬂce the
unchin%, ste The production line of the half body
recg§se985 FBPtEEPCEF PifFel ALTaPREERE; the sinple-

. t I rovi ded. at _|L ow cost Best Mbde for
reiREPFEPHESt BEprs 1Ry SHpPERLE £10tef PN IS8 165G

secured to the recess.

[0013]

In the manufacturing method of the half body, the axial
hole stamping step is performed subsequent to the
reinforcement step of the reinforcement plate to the recess.
A production line is thus simplified. Since a production
line of the reinforcement plate includes only the punching
process of the plastic sheet, the reinforcement plate itself
is manufactured at low costs. The punching step of the
flange and the axial hole stamping step are integrated into
the same punching step. The production line of the half
body is even further simplified. As a result, the simple-

structure reel is provided at low costs.

Best Mode for Carrying Out the Invention
[0014]

The preferred embodiments of the present invention are



[0014] The preferred enbodi nents of the present
invention are - 8 described belowwth reference to
the drawings. Fig. 1 is a perspective view of a half
body of a reel in accordance with one enbodi nent of
the present invention. The half body is manufactured
of a plastic sheet thinner than 1 nmusing a
manuf acturing nethod to be described later. The half
body includes a projected tircular half shaft 3
surrounding a circular recess 2 in the center of a
flange 1. A circular reinforcenent plate 4 having a
desdrabetiepehavchiny théerdnaaetertioéd dhaewiegess Rigs 1 is a
rigidly secured to the recess 2. An axial hole 5 is
pergpanpédeouievnofhe bahfebodf oheareeebsi? aceondancedvith
by the reinforcenent plate 4, nanely, stanped out
onet ARpaghneBfebhekhehereeent otveprehiopl at'Bhd anlf thedy is
flan in the center of the flange 1 at a tine.
manP@@QgPre¢h@fePeﬁéﬁF§l§fShﬁ%thbhin%%ﬁyt%ﬁnthl%m using a
enbodi nent are descrjbed below. The flange 1 is

manﬁfaaﬁeaangymﬁab?ﬂnao PRUABRFREYCR tRFeTe T Balf body

. | astic sheet. A rib |la havin an propri ate shape
1n0?§3?8rﬁear?ae?ﬁgdfFéﬁa%lﬁrtBagftﬁ%?%ﬁd3 TWSeFREInY a

cir ce. rA%go 8 fan Qa gd cutog glls formed_in

?Paﬁ T°CtHe cﬁ?oﬁg g Bbr¥elt a %P%%og/th%oﬁbBCUlar
relM@b§Pe$Q§trS§égga un Ofdlaca£éfe$a gﬁlngStHISIbly
diameter of the recess 2 is rigidly secured to the recess 2.
An axial hole 5 is stamped out in the center of the recegs 2
reinforced by the reinforcement plate 4, namely, stamped out
through together the reinforcement plate 4 and the flange 1
in the center of the flange 1 at a time.

[0015]

The elements of the half body of this embodiment are
described below. The filange 1 is produced by cutting
(punching} a circle from a plastic sheet. A rib la having
an appropriate shape is formed in the flange 1 to withstand
twisting force. Also, a fan-shaped cutout lb is formed in
the flange 1. The cutout 1b serves as a window through
which the residual amount of a carrier tape is visibly
monitored.

[0016]

The half shaft 3 is projected by sheet forming the

plastic sheet in the direction of axis of the reel, for



[0016] The half shaft 3 is projected by sheet form ng
the plastic sheet in the direction of axis of the
reel, for - 9 exanple, using one of vacuum form ng,
pneumatic form ng, vacuum and pneumatic form ng. As
descri bed above, the half shaft 3 is forned in a
circular shape with surrounding the <circular recess
2. The height of the projec%ed hal f shaft 3 is set to
be about half the width of the tape to be wound. In
accordance with the present enbodi nent, the half shaft
3 conprises a group of four circular arc projections
exa@pldef tnddgbyné ouf vadiuah fecessgpoptévnstBa forming,
continuously extending fromthe recess 2. First, the
vachanf apfapre@nabye¢ nforsich. a segdestrsbedicdbwes j sSthe half
advant ageous because the recess portion 3a
shaftndt isnfagned dnreiatoeebaenshabpd vebll swriounding the
~ half shaft 3 nechanically stronger than a nere
CirgBhef ntdasssr ng- Shapediphbj ekt foa. poetented threl hagfart 3
. shaft 3 provides an edge in the nolding process in
15 8BhphPi Bon2iPeh Bakt nEre widhei pliotke r faRe shaperl wound.
I gro%egtion. Third, when the reinforcenent plate 4 is
D PPEPBUCPREOVEHR HREeRECSONE nePPELRIRT pobh¢ dip KR shaft 3
comS8iVES as anuair pgssage thfrebg easil¥ and reliably
hGaGT ng Thay ePhf bPeenBhT Pt &F e24° t PRI TS 18 1% SR he
def%@%ﬁﬁg%sﬁ?%g0%§&iafhngeégepégkggggcfgeggn iéﬁéﬁé&%s
extending from the recess 2. First, the half shaft 3 having

such a segment structure is advantageous because the recess
portion 3a functioning as a reinforcement rib results in the
half shaft 3 mechanically stronger than a mere continuous
ring-shaped projection. Second, the half shaft 3 provides
an edge in the molding process in comparison with the mere
continuous ring-shaped projection. Third, when the
reinforcement plate 4 is fitted into the recess 2, the
recess portion 3a serves as an air passage, thereby easily
and reliably engaging the reinforcement plate 4 tightly with
the recess 2.

f0017]

Since the reinforcement plate 4 is manufactured by
cutting another plastic sheet taking into consideration the
diameter and the shape of the recess 2, the reinforcement
plate 4 is rigidly secured to the recess 2 through an

appropriate bonding process, for example gluing or welding.



cutting another plastic sheet taking into
consideration the dianeter and the shape of the
recess 2, the reinforcement plate 4 is rigidly
secured to the recess 2 through an appropriate
bondi ng process, for exanple gluing or welding. - 10
The reinforcement plate 4 has no axial hole prior to
the securing, and is a ner& circular disk. Even if a
mere circular disk as the reinforcenent plate 4 may
be fitted into the recess 2, such a reinforcenent
plate can still be fitted into the recess 2. If there
Thei sehnfarcepassagkasech has tbheaxegksisoporptome 3o i the
the half shaft 3, a notch is preferably fornmed on the
secauierg, canduhf eaeneeeofitbhelarrdéutlar Kvak 10 alhereair
to pass therethrough during the fitting of the
cirgeiafoftehens phatreinfpood8dnt Aplake ot thay & fitted
. identical in shape to known ones. |In accordance wth
intehehpr E8enEs| Averttona radnésraenent eobate scan axpelbl be
. out through the recess 2 and the reinforcement plate
fitgedt 1ate; %% BREeFhHuS- theF@ Fhere heete foFr ddvtege such
| i gnment procedure which may be required during the
as %“Ft Fﬁ‘@esﬁfp‘?ﬂ@?’éu P o’r‘&eﬁ’%ﬁt hat bt ghdht the kritRkClards

havi ng t he above-referenced

pre T anta EOTaSe hahal b ?Ht?ﬁec%,ﬁﬁ%m YOUEC e KiovitToular
disgﬁg%tgg Xw ggﬂe%acﬁa%%e é% rouggdé§§lﬁgt{hér¥a{%1ng of
the reinforcement plate 4.

[0018]

An axial hole 5 i1s identical in shape to known ones.

In accordance with the present invention, the axial hole 5
is stamped out through the recess 2 and the reinforcement
plate 4 at a time, and thus there is no need for a hole
alignment procedure which may be required during the fitting
of the reinforcement plate in the known art.

{0019]

The half body having the above-referenced structure is
handled in the same way as the known half body. By stacking
the half bodies with the half shafts 3 aligned in the same
direction for transportation or storage, the overall stack
height is controlled to be low even if a large number of
half bodies is stacked. The half body is a semi-finished

product for the reel, and the known method may be used to

complete the production of each reel. More specifically, as



direction for transportation or storage, the overal
stack height is controlled to be ow even if a large
nunber of half bodies is stacked. The half body is a
sem -finished product for the reel, and the known
met hod may be used to conplete the production of each
reel. More specifically, as - 11 shown in Fig. 2, two
hal f bodies are paired, and the half shafts 3 are
bonded in a face-to-face fashion. The sinpl e-
structure reel having the reel core between the |eft
and right flanges, the reel core having a |l ength
showat ¢hi Rggt he, wwdt hadf bbeitapgreiSatosi| Yapd oguserla s
[0020] Fig. 3 illustrates a procedure of a
shaffanuBaatar bagdeaethod shctheohshfe bbalynhDdnt herpe esemple-
invention. In a projection step (a) of projecting the
strhakfirgshatéel3haainpi hheprasli cosheptt®:es thanséer racd
to a sheet form ng nmachine, and softened at a
rigptefénranbnetineenpetacare. hahienhiah f Lehath natelsitderhe
formed into three-di nensional shape in accordance
widht Afathel 82psi ngsonesslyvacedweedr m ng, pneunmatic
formn vacuum and pneunmatic form ng. The nold is
shél 10 form the recess 2 in the center of the half
shaft [ 0021 A reinforcenent step (b) to be

pefr ¥br n%les‘“}& T R PTALFINES R <t SpFHragtuting
methRd SEPRLEtELY-PLERAr el Rl L QLSS IE Bh RSt T L0,
c haff tRRaPtese

projection step {(a) of projecting the half shaft 3, a thin
plastic sheet S is transferred to a sheet forming machine,
and softened at a predetermined temperature. The half shaft
3 is then formed into three-dimensional shape in accordance
with a mold using one of vacuum forming, pneumatic forming,
vacuum and pneumatic forming. The mold is shaped to form
the recess 2 in the center of the half shaft 3.

[0021]

A reinforcement step (b} to be performed next includes
a fitting step for fitting the separately prepared
reinforcement plate 4 into the recess 2 in the half shaft 3
and a securing step for rigidly securing the fitted
reinforcement plate 4 to the recess 2. The fitting step
includes discharging the reinforcement plates 4 one by one
from a magazine M accommodating a large numbexr of
reinforcement plates 4. 1In this fitting step, the

reinforcement plate 4 is simply discharged to the recess 2



and a securing step for rigidly securing the fitted

reinforcenent plate 4 to the recess 2. The fitting

step includes discharging the reinforcenment plates 4

one by one froma nmagazi ne M accomodating a | arge

nunber of reinforcenent plates 4. In this fitting

step, the reinforcenent plate 4 is sinply discharged

to the recess 2 - 12 in a tralght direction. In

ot her words, a known necha&lsn1 for restricting the

rotation of the reinforcenent plate 4 is not

requi red. The securing step includes pressing the
in fi stedigbitnfloreehtnh. pl aheothen whedseceskn@wandechanism

bondi ng the pressed reinforcenent plate 4 to the
forrzeessigtimhethperntotéenent phat sednfmycowent gpbhye 4 is

secured to the recess 2 by adhesion or welding. Any
notorrgrixefhodThaySheutsed &5ep| bpglageshprees wior tement

plate 4 remains fixed to the recess 2. LOOZZ] In a

fltﬁﬁﬁcﬁ?ﬁﬁngéﬁmFBf PLpaEeati 8N RbPersCRESstappedbardipgethe

center of recess 2 through the reinforcenent plate 4
pPregrgd rRenfareseest Rleke #|5ﬁgéhf BECESEi fre, TRE t he

cul ar

sh S d sh
reif bR CEREn L PURters) BaE Bel RoOLaNT srepRert bh FRY Pecess 2
d he fl | t hal f bod f
by BRREHIEN' B beifidfay ARyl 35%8§3m8§{‘8§618?9s?%r98f%@‘)?ﬁe
longxhgotﬁgl%e?n@ﬁgc@mBchpiggesﬁeﬁeaglkgeflLégngg %hgre

med a
recess 2.

[0022]

In a punching step {c¢}, the axial hole 5 is stamped at
the center of recess 2 through the reinforcement plate 4 and
the recess 2 in the flange 1 at a time, and the circular
sheet S is cut (punched) into round shape with the axial
hole 5 being center position to produce the flange 1. As a
result, the half body of the reel is finished. A stamping
step of stamping the axial hole 5 and a punching step of the
flange 1 are performed at the same time in the single
punching step {c¢). The production line i1s thus simplified.

Optionally, these steps may be performed separately.

Brief Pescription of the Drawings
[0023]
Fig. 1 is a perspective view of a half body in

accordance with one embodiment of the present invention.



of

punching step (c). The production line is thus
sinplified. Optionally, these steps may be perforned
separately. Brief Description of the Drawings [0023]
Fig. 1 is a perspective view of a half body in
accordance wi th one enbodi nent of the present
invention. - 13 Fig. 2is a front view of a
sinple-structure reel made_  of a pair of half bodies.
Fig. 3 illustrates a produ&ﬁidn procedure of the half
body in accordance with one enbodi nent of the present

i nvention. Reference Nunerals [0024] 1 Flange 2
Retess 2 3idHad ffishaf tvidewRedhHf orcianment - @it ur® Addl made
hole - 14 - CLAIMS: 1. A nethod of manufacturing a
habbibody b&lf Bedpee- structured reel, said half body
conprising: a flange nmade of a plastic sheet and
ha@i%g anibiistrated @ mneduction procedure of the half

body in accordance with one embodiment of the present

invention.

Reference Numerals

[0024]

1 Flange

2 Recess

3 Half shaft

4 Reinforcement plate

5 Axial hole



a half shaft projecting in the direction of an axis of
said reel around said axial hole by sheet form ng,
wherein said reel is nade of a pair of said half
bodi es, fornmed by bonding said half shafts of said
half bodies in a face to face fashion and conpri ses
left and right flanges and a reel core between said
| eft and right flanges, adeAm@erein sai d net hod
conprises: a step of projecting fromthe plastic sheet
a circular half shaft with a recess arranged in the
center thereof; a reinforcenent step of fitting and
rigidly securing a reinforcenent plate nade of a
pl astic sheet into said recess; a step of punching
said flange in the plastic sheet in alignment with
the axis of said half shaft; and a step of stanping an
axi al hole out through said - 15 reinforcenent plate
and the plastic sheet in the center of said recess at
atime. 2. The nmethod of manufacturing the half body
according to claiml1, wherein said steps of punching
and stanping are concurrently performed. - 16
Chﬁ%ﬁFLE-STRUCTURED REEL, HALF BODY OF REEL, AND
UFACTURI NG METHOD OF HALF BODY ABSTRACT

1. A method of manufacturing a half body of a simple-
structured reel, said half body comprising:

a flange made of a plastic sheet and having an axial
hole; and

a half shaft projecting in the direction of an axis of
said reel around said axial hole by sheet forming,

wherein said reel is made of a pair of said half bodies,
formed by bonding said half shafts of said half bodies in a
face to face fashion and comprises left and right flanges
and a reel core between said left and right flanges, and

wherein said method comprises:

a step of projecting from the plastic sheet a circular
half shaft with a recess arranged in the center thereof;

a reinforcement step of fitting and rigidly securing a
reinforcement plate made of a plastic sheet into said
recess;

a step of punching said flange in the plastic sheet in

alignment with the axis of said half shaft; and

a step of stamping an axial hole out through said



A hal f body of a sinple-structured reel conprises a
flange made of a plastic sheet and having an axia
hole and a half shaft projecting in the direction of
an axis of the reel around the axial hole by sheet
formng. The reel is made of a pair of the half
bodi es, fornmed by bonding the half shafts of the half
bodies in a face to face faghion and conprises |eft
and right flanges and a reel core between the |eft
and right flanges. The half shaft of the half body
conprlses a recess in the center thereof, a circular
reﬁﬂ@ﬂ%&ﬁm PIASUdISh ¢ lveh @ Iresddiss sheed Alr shef oEoEmENDE
made of a plastic sheet rigidly secured to the
&%?“Wﬁi%% ©-hole is formed by stanping the
center of the recess out through the reinforcenent
pl ate and the flange at a tinme subsequent to the

se uri@g Ege relnforc%nent |ate to the recess.
é e of manufacturing the half body according

to claim 1, wherein said steps of punching and stamping are

concurrentily performed.





