- 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 eBPLFaBODE el CORERNPAER SdANGFACTURING
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

Tecgnlcgl pl Egnsportatlon and storage. [0003]

[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



A sinple-structured reel sheet-formed of thin plastic

- 2 sheet as disclosed in Patent Docunent 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

i ncludes a flange having a half- shaft projection at

the center thereof. The half-shaft projection is

proj ected as high as about falf the width of a t ape

usi ng vacuum form ng. Such sem -finished products are

manuf actured at | ow costs. \Wen the sem -finished
sheproductisscaveetir anspatted bDocshenedl s&aekdbeyghte@f in

the products is limted if the products are stacked
accomdbopeowiehchhothdlsthoseéietsaneiqlée gnsent ; £ hatehyd

with one half-shaft projection received in another
profabtsshéf & heké. avhefiirhe peefluced phodugedsheon fheming.

sheet formed products (sem -finished products), a
Thepgemiof thakhedeproBudiesnatedssnpl flpuge hagéndier hbih-

one hal f-shaft projection bonded to the other
shajfk| prepafrtipropécthencerherr eeraal. t htke ahakbt skafe

between [eft and right flanges having a length
ProﬁﬁFEHPHgthBroﬂﬁﬁée aﬁhhlEgOEﬂ]abﬁﬁgehﬁ %auW%@ﬁ%n@f a

flan reel is not so hig

ut
tapBopEang: KRCHOP FBMGROr neSERaT EoRb, L0k ehad pproducts are

manufactured at low costs. When the semi-finished products
are transported or stored, stack height of the products 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



strong rotary torque acts during tape w nding needs to
be reinforced by additional plastic to prevent
deformati on and damage. Such a technique is known
(Patent Docunent 2). Such a reinforced reel is not
only nore durable than the - 3 reel disclosed in the
Pat ent Docunent 1, but also lowin manufacturing
costs in conparison mﬁth‘ghgeel that is nolded of a
relatively thick plastic sheet only for reinforcenent
around the shaft hole. [0005] [Patent Docunent 1]
Japanese Unexanmined Utility Mddel Registration

ree Appischosen Pubtlhealaoen NoDoS@mES55Y, [Bat ent s Dalcawreint
2] Japanese Unexamined Utility Model Registration

manigatientp@ncPebs | tat ¢onpdNols6r 64876 a Dreel oshate iof molded
I nvention Problens To Be Sol ved by the Invention

of p0peb}tivehyt Heldhal Blavtic asldee e o by ceprente e afent
the reel disclosed in the Patent Docunent 2 are

arowpf dele i AR bt dedl®y, the shaft hole of the same shape
is arranged in each of the half body and the
r e Hf%t Lenment pl ate. Wen the reinforcenent plate is

ri@;q%¥ sggured to the half body, the shaft holes
t HerESt T8 He & igied e st ngrgminggl ditdity Model
Registration Application Publication No. 60-85557

[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



this type of reel is not nmerely round but in

star-shaped or gear-shaped with radially extending

not ches fromround 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

manuf act uri ng process of thg reel disclosed - 4 in

the Patent Docunment 2, the axes of the shaft hol es of

the shaft body and the reinforcenent plate need to be

al igned accurately. Yield of the reel may be | owered
in byeaPhgemenbochmihtr @, oththexaxesfoththehahaf hohekesr the

To inprove the yield, a nechanismfor introducing a
shafgi hbdvcemdnthpl aeénfontemanpr pdatei oaclli he wethligned

precision is additionally required and it is
accgrpfedlt ¥oehdnofathear ceehemppebealovenedcogt slignment

magazi ne accommodating a stack of plurality of
fal#EFﬁfQﬁcéﬁ@nﬂxﬁﬁaPéstﬁﬁySbéfﬁeGQﬂﬁéd agot hepneehahhem

i ntroduce the reinforcenent plates. If the

Yle}@rnPoW@@ﬁéﬁﬂSmpfﬁ?elP§r§ﬂP§HPByaréﬁaﬁéﬂrﬁﬁm?ﬁb phate

i ntroduction of the rejnforcenent plate onto the half
IntBogy PP bodied ienet Conareonstes é?eaﬂ?§5F?@ﬁ%HYand

t.he rotar aft .cannot nserted, A pluralit
reqH%F%ﬁegngré% anﬁgg?SBﬁg Fﬂemaﬁﬁ%@FtEF?cﬁﬂ?e?%ﬁieanlow

ch re enent .pl at n_the k rt.so that the

cos £ 88 ot Br RaHBHE R areohayiabinbed, Staraeof iifallBy o

reinforcement 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



easily during the introduction thereof. The nmagazi ne
i ncl udes vertically extendi ng guide bars having the
nunber equal to the nunber of notches and the shape
mat chi ng the shape of the notches. Wen the gui de bar
engaged with the notch, the reinforcenment plate
restrains the rotation of the reinforcenent plate
while the reinforcenent plates are introduced one by
one. [0007] The present i nvention has been devel oped
in viewof the - 5 above-described problem and it is
an object of the present invention to provide a
abogknpkecstbadt predlemel ahavingia anebnfosceds shaét phebent
peri phery and a half body. Means for Sol ving the
invPngbbento pOO08{leTa athpiewesthecobiedtreéhehpresens
invention relates to a half body of a
reigfapredsshaétuheder pekipfheyhahd bodylf coopyises a
fl ange made of a plastic sheet and having an axi al
Meapg| oandcdvhalf tsRaPropiefecting in the direction of
an axis of the reel around the axial hole by sheet
for® 9!l The reel is made of a pair of the half
bodi es, formed by bondln the half shafts of the half
botf e%clPﬂrP‘éEf%ee %w%e QAN VTN d eRRIT i e e leftes to

a haTg Bog Elanglmp Qgs%ragshrggrgeel. The half body
comprises a flange made of a plastic sheet and having an
axial hole and a half shaft projecting 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



between the left and right flanges. The half shaft of
the half body conprises a recess in the center
thereof, a «circular projection surrounding the
recess, and a reinforcenment plate nade of a plastic
sheet rigidly secured to the recess. The axial hole
is formed by stanping the center of the recess out
through the reinforcement plate and the flange at a
ti me subsequent to the securing of the reinforcenent
plate to the recess. Preferably, the half shaft may
include a radially extending recess portion

praigont | Mo ushyvexitaehti hghdicomidenecess. t¢POOr HEE
sinple-structured reel is manufactured by using a - 6

bodpes rwbth t hiee dpple $laftdodirededinto perth ngthagetther face
hal f bodies with the half shafts bonded to each other

to face tackrshioRrace to fashion. [0010] A nethod of
manuf acturing the half body of the sinple- structured
rddl®qincl udes a step of projecting fromthe plastic
sheet a cjrcular half shaft wth a recess arranged in

t He MM Hh BB 2o Weit diGe s tsly 6F fthet spgple-
Strand _r%gédllg s&cl:uiigg aarei nf o(§§enent gl artle made of a
Pradire “Shbet RATEIThe® reltEssOt PEYEF LI DUHH dd'e he
plaé%f@gghéé%tgecircular 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 astic sheet in alignment with the axis of the half
shaft, and a step of stanping an axial hol e out
through the reinforcenent plate and the plastic sheet
in the center of the recess at a tinme. [0011] 1In
accordance with the nethod of manufacturing the half
body of the reel, the steps of punching and stanping
are concurrently performed., Advantages of the
Invention [0012] In accofdante with the present
invention, the axial hole is stanped out in the
flange and the reinforcenent plate subsequent to the
bodyi ghd sheusinglefsthectersfl geeenenhe RhatesWAFthEnd the
recess of the half shaft. In each of the half - 7
reibbdycemdnthplsiapheestiwayur aligakd fiheakahi sbatt ande
the reinforcenent plate are always aligned in axia
halfiokbatThenchalifinghaf radinglligi pgtandadyaktyeext podt gn
recess portion continuously extending fromthe recess
COHFéHQPVBSEdeRh@Bdéngpf@@mlth§ obcass pordivhded Wihous
reduci ng nmechani cal strength, the half shaft is
pluggadify §ﬁeéFCfBPﬁ§H0nSrnc@lth@0tré@@gglpgrm¢©hanlcal
functions as an air passage, the reinforcenment plate
streagthpothpypilft 8daf tbSaﬁES@ﬂguah9et formed. Since the

recess portion functions as an air passage, the
reinforcement plate is smoothly fitted into and rigidiy
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



secured to the recess. [0013] In the manufacturing

nmet hod of the half body, the axial hole stanping step

is perforned subsequent to the reinforcenment step of

the reinforcement plate to the recess. A production

line is thus sinplified. Since a production I|ine of

the reinforcenent plate includes only the punching

process of the plastic shgq%,_the rei nforcenent plate

itself is manufactured at Tow costs. The punchi ng

step of the flange and the axial hole stanping step

are integrated into the same punching step. The
desprbdedt behovi wetbf réeflerbaté tbotlyeidrawengfurtheg. 1 is a

simplified. As a result, the sinple- structure reel is
perppevided uievownfcoshslfBesdy MfleafoeeCainyangoGidntdevith

Invention [0014] The preferred enbodi ments of the
onepegbedinenvenfi bheapeesegt #Heventben. beTlow hath body is

reference to the drawings. Fig. 1 is a perspective
manyfagitered fhl # BoAGLHF abeek| Thinnekokldanck wWithsionea

enbodi nent of the present invention. The half body is
manypAGF et P elebPod pPaktei desrEbbet hidkeF - t hBRe 1h body
. ¥sing a nanufgcﬁurln fethod to be described |later.
tRoTigehatt PEBAGC T PACPLHEY L &° phd] BcERUT Ei ¢ cBrRFOWRIFRT &
cirggfg£ geggggoynghnghg center of a flange 1. A c¢ircular
reinforcement plate 4 having a diameter matching the
diameter of the recess 2 is rigidly secured to the recess 2.
An axial hole 5 is stamped cut in the center of the recess 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-sgshaped cutout 1lb 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



circular recess 2 in the center of a flange 1. A

circular reinforcenent plate 4 having a di aneter

mat ching the diameter of the recess 2 is rigidly

secured to the recess 2. An axial hole 5 is stanped

out in the center of the recess 2 reinforced by the

reinforcenent plate 4, nanely, stanped out through

t oget her the reinforcenent &Iate 4 and the flange 1

in the center of the flange"1 at a tine. [0015] The

el enents of the half body of this enbodi nent are

descri bed below. The flange 1 is produced by cutting
exafipliachitaghgacneref evhcommafptastc sheetat #cridrhing,

having an appropriate shape is forned in the flange 1
vacuamwpapfispandnat e stongihor ceAs Migserabédnaistrapedthe half

cutout Ibis formed in the flange 1. The cutout Ib
shaggr Jessaformed ndove t fFboghar wehehe t Weth esidoaindimynthe

~of a carrier tape is visibly nonitored. [0016] The

Cirgaffrshafess #s pfopekeddghbyoshtlee poeiheated Healf shaft 3
ie glastic sheet in the direction of axis of the reel,

BF LogbeeIBApF ehatSi Hye ofiédbl ohcthtn taper try,be wound.
tn BIEHTIRAR. QLML "B, dacuum and preurat i c Corm g fe,
comﬁ%ggggaé 8?388 g%tpoggréggggigg éPg projections 3b
defined by four radial recess portions 3a continuously
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.



circular recess 2. The height of the projected half
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 3b defined by four
radi al recess portions 3a continuously extendi ng from
the recess 2. First, the half shaft 3 having such a
segnent structure is advan Qgéous because the recess
portion 3a functioning as a reinforcenent rib results
in the half shaft 3 nechanically stronger than a nere
Thecpainfiooosnent ngitshapédhpsohechkdal Seconskidhetdatife
shaft 3 provides an edge in the nolding process in
secgphper i 0@ Witéa mbeeneiecutant dhsbus Eveny-shapedere
projection. Third, when the reinforcenent plate 4 is
cirepfarddipkoat hkhe eresnforcenhentretats ponay dre 3aitted
serves as an air passage, thereby easily and reliably
intenghgi Aigcehe ?ei Wﬂféﬁac@nﬁmnﬁ@a@@maﬁtumw ot hstihk be
recess 2. [0017] Since the reinforcenent plate 4 is
fithgAufREPUFRE BSCeBBt2i ng éﬁth%¥ep+%s??ca%%e@45$@$¢n§00h
[nto consideration the dianeter and the shape of the

as FRgekSC9SS t R FEPHT OF chirehle ’B‘F‘Ja?esﬁaf’é ti gt drgteh is

0 th recess 2 throu roprlate
prefERPRG FPBRELstT BRS cRahr ot GarREe BTNk o nhe -cippulas
disk to allow air to pass therethrough during the fitting 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



The reinforcenent plate 4 has no axial hole prior to
the securing, and is a nere circular disk. Even if a
nmere 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
IS no air passage such as the recess portion 3a in
the half shaft 3, a notch is preferably formed on the
outer circunference of theldircular disk to allow air
to pass therethrough during the fitting of the
reinforcenent plate 4. [0018] An axial hole 5 is
showdenhi Eal.i B, sbapenh0fKBoWNe ONEBe pad NrdQ COALANERe Whi De
the present invention, the axial hole 5 is stanped
shadtts Bhapaghotbedr eénessflcantot hecs ef a1 6 rENthe PhahSLe -
4 at a time, and thus there is no need for a hole
stratiynaenteprbgedopgetinhi chehmyobe begueerdider iagt t ed
fitting of the reinforcement plate in the known art.
right0fdfng¥he hhefrpedychawi hgvihe abbyegtkefestctedy the
structure is handled in the sanme way as the known
widghl pfbhblg. tBYest A6kPAgily heradie¢edhodies with the hal f
shafts 3 aligned in the sane direction for
treM&pdttation or storage, the overall stack height
is_controlled to be low even_if a | arge nunber of

hall ¥9 botli B5M 1St ek el PRt HEiG Pody Mapufacturing
metggg16%lghghgglf body ©of the present invention. In a

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



product for the reel, and the known nethod nmay be used
to conplete the production of each reel. Mre
specifically, as - 11 shown in Fig. 2, tw half
bodi es are paired, and the half shafts 3 are bonded
in a face-to-face fashion. The sinple- structure ree
having the reel core between the left and right
flanges, the reel core hqvhgg_a | engt h mat ching the
width of the tape, is easily produced. [0020] Fig. 3
illustrates a procedure of a manufacturing nethod of
the half body of the present invention. In a
in prejfeetigbh dtepctapnof pnopeberngorfie, hal knglmafmeShamism
thin plastic sheet Sis transferred to a sheet
forf seAtngciraoli kke rahdtisont efetihat raipfedeement netate 4 is
tenperature. The half shaft 3 is then formed into
nott pegelgedensBhaFesnapegi Atapconrganées nreksingotie
~using one of vacuum form ng, pneumatic form ng, _
fitygdubm-BAGTFABERAL PE2EBr i AD. tHReTABLESI 3 ahdpeendbng the
form the recess 2 in the center of the half shaft 3.
preffaod1FeRIPEFRPBRE At CstepO( bet 5268SBetf or R next
.includes a fitting step for fitting the_separatel
re 1 pRRRHPRANC, BAALG: BOHEH: DBl BLELALY nPaCHRGY; Ehobhe ptigess 2
by éggﬁgg'ﬁé ?*ﬁ‘g&%;_ﬁ%gﬁ‘d An§eSHhLN9,8 8B Ly b8 SL¥a as
long as the reinforcement plate 4 remains fixed to the

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.



reinforcenent plate 4 to the recess 2. The fitting
step includes discharging the reinforcenent plates 4
one by one froma magazi 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 straight direction. In
ot her words, a known nechanism for restricting the
rotation of the reinforce ﬁt'plate 4 is not
requi red. The securing step includes pressing the
fitted reinforcenent plate 4 on the recess 2 and
bonty N2 the a prsseds el ndbra emandl gl atmick e thes 1. made
recess 2. The reinforcement plate 4 may be rigidly
of gepairdofoh&hé bedess.2 by adhesion or wel ding. Any
ot her nmethod nay be used as |ong as the reinforcenent
plBie. 43 rebhissrdtioed toredect ietar @dym02%] tHe telf
punching step (c), the axial hole 5 is stanped at the
bodgehiepCoprdapesswtihppaghnbpdinenhf of ceherpretant 4
- and the recess 2 in the flange 1 at a tine, and the
invepEéfPar sheet Sis 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 stanping step of stanping the
Refﬁ%FBFeth@egagﬁd a punching step of the

[0024]

1 Flange

2 Recess

3 Half shaft

4 Reinforcement plate

5 Axial hole



flange 1 are perforned at the sanme tinme in the single
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 with one enbodi nent of the present

invention. - 13 Fig. 2is aﬁf[ont view of a _
sinple-structure reel made “of a pair of half bodies.
Fig. 3 illustrates a production procedure of the half

body in accordance with one enbodi nent of the present
i nvention. Reference Nunerals [0024] 1 Flange 2
Recess 3 Half shaft 4 Reinforcenment plate 5 Axi al
hole - 14 - CLAIMS: 1. A nethod of manufacturing a
hal f body of a sinple-

CLAIMS:

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



structured reel, said half body conprising: 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 formng,
wherein said reel is nmade of a pair of said half
bodi es, forned by bonding said half shafts of said
hal f bodies in a face to_fgce fashion and conprises
left and right flanges and a reel core between said
left and right flanges, and wherein said nethod
conprises: a step of projecting fromthe plastic sheet
reipiqneenest At ek tthe tH as trisc sbeedr iangbe tanthe of
center thereof a reinforcenent step of fitting and
saiq fefleFss&dud g™ - reinforcenent plate made of a
pl astic sheet into said recess; a step of punching
said flange in the plastic sheet in alignnment with
and a step of stanping
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concurrently perfornmed. - 16 SIMPLE- STRUCTURED REEL
HALF BODY OF REEL, AND MANUFACTURI NG METHOD OF HALF
BODY ABSTRACT A half body of a sinple-structured ree
conprises a flange nade of a plastic sheet and having
an axial hole and a half shaft projecting in the
direction of an axis of the reel around the axia
hol e by sheet form ng. The reel is nmade of a pair of
the hal f bodies, forned BylBonding the half shafts of
STIMRIFe SHEICTURER REEL | HWABF fRADE (F0REEICe ARRSANOIMCIORING METHOD OF
HALE 39p¥i ses left and right flanges and a reel core
between the [|eft and riagstrrislcanges. The hal f shaft of
the half body conprises a recess in the center
thereof, a circular projection surrounding the
recess, and a reinforcenent plate nmade of a plastic
sheetaly ghefly secaretnple tdorucibessd el eximtided e
is formed by stanping the center of the recess out
flapgpolighet RE PePAfEEéEnBheepl ané hadintiean| angelahoke and
tinme subsequent to the securing of the reinforcenent
a hﬁﬂgtghﬁgttﬁngpggégg_ip|§pegdirection 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 fashioﬁ 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.

FIG. 3





