SPECI FI CATION 1. TITLE OF THE | NVENTI ON Spool Case of Bonding Wre 2.
BACKGROUND OF THE | NVENTI ON: FI ELD OF THE | NVENTI ON Thi s i nvent%gﬁgﬁllgé es
to a spool case for a bonding wire for a sen -conductor, and no
particularly a spool case in which the spool can be handl ed w thout being
contacted with the bonding wire wound around the spool barrel |gecfion.
DESCRI PTION OF THE PRIOR ART In the prior art, various kinds of structures
have been known as a case in which the spool having the bondi ng Wﬁe wound
t herearound used in an assenbling of -aisem -conductor device is stored in
it. For exanple, the Japanese Utility Mdel Publication No. Sho 58-41188
di scl oses a spool case in which tﬂ%Eg%LE’éCFEIQQWpri sed of a base having an
upward expanded fitting ridge having the spool integrally fitted therein
and a cover fitted to the outer circunferential ridge of the base, the
cover is formed with a pressisrig':concave section fitted to the spool in

cor r espondehce THILE (e THE (IENTIRIE, the stored spool
Spool Case of Bonding Wire /

2. BACKGROUND OF THE INVENTION:

FIELD OF THE INVENTION

This invention relates to a spool case for a'bonding wire
for a semi-conducf_or, and more particularly a spool case in
which the spool can be handled without being contacted with
the bonding wire wound around the spool barrel section.

DESCRIPTION OF THE PRIOR ART |

In the prior art, various kinds of structures have been
known as a case in which the spool having the bonding wire
wound the,reafound used in an assembling of a semi-conductor
device is stored in it.

Foi example, the Jépanese Utility Model Publication No.
Sho 58-41188 discloses a spool case in which the case is
comprised of a base having an upward expanded fitting ridge
having the spool integrally fitted therein and a cover fitted
to the outer circumferential ridge of the base, the cover is
formed with a pressing concave section fitted to the spool
in correspondence with the fitting ridge, the stored spocol

is pushed by the fitting ridge and the cover to prevent a



s pushed by the fitting ridge and the cover to prevent a -2- | ooseness
of. In view of the fact, the spool stored in this kind of spool case was
installed at the spool holder of the wire bonding device after being taken
out at an assenbling site of the sem -conductor device, although in the
prior art, the flange of the spool in the prior art was held by hand, the
hand was contacted with the surface of the wire, thereby there was a
possibility that the wire danage was produced. In order to elimnate the
di sadvant ages, the Japanese Patent Lard20pen No. Hei 7-86326 discloses a

spool case [ di.gg wire in which the spool case is conprised of a
base and a égsggngggbégfitted to each other and at |east one of the base

fhe spool _and o SsRHS Drod: Sahading SBhel S TRTAY KRR Brpod T ot
contact “‘téa%%”%aéoihgéai888'at the spool holder of the wire bonding
| device after being takeﬁ out at an assembling site of the
semi-conductor device, although in the prior art, the flange
of the spool in the prior art was held by hand, the hanﬁ was -
contacted with the surface of the wire, thereby there was a
éossibility that the wire damage was produced.
- In order to eliminate the disadvantages, the Japanese
Patent Laid-Open No..Hei 7-86326 discloses a épool case for
a bonding wire in which the spool case is comprised of a base
and a cover to be fitted to each other and at least one of
the base and the cover is provided with the spool holding
section capable of holding the spool and engaging or
disengaging the spool without making any direct contact‘with

hand to the spool.

3. SUMMARY OF THE INVENTION:

However, detailed studying of the prior art spool case
described in the aforesaid official gazettes of laid-open
patent and utility model showed the following problems.

That is, in reference to the detailed description of the

invention, the spool holding section of the spool case is



3. SUMVARY OF THE | NVENTI ON: However, detailed studying of the prior art
spool case described in the aforesaid official gazettes of |aid-open patent
and utility nodel showed the follow ng problens. That is, in reference to
the detail ed description of the invention, the spool holding section of the
spool case is -3 constructed such that an inside part of a | oaded wal |
contacted with the inner wall of the barrel section of the spool ‘is
provided with a concave section acting as an operating section for
resiliently deforning t he | oaded wal |-, 3a 4 i nger inserted into the concave
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outside, alt houggey}ﬂejr.t grc%nvc%rvleoggc ignséc%lng agtagsogérat.{]fngs gggltlgol der i.n
for resiliently deforming the loaded wall, a finger insertéd-
into the concave portion is opened outwardly or closed
inwardly to cause the loaded wall to be resiliently deformed
to adjust a contact pressure of the 1oadéd wall against the
inner wall of the barrel section.

In turn, the spool is loaded at the spbol holder of the
wire bonding device wl;ile being fitted from outside, although
there are various kinds of leﬁgths of the spool holder in
reference to the bonding device, and in recent years, various
kinds of spool holders having spool engaging means are
proposed to accommodate for an increased weight of total spoocl
as the length of the wire to be wound on the spool is elongated,
wherein the engaging means is arranged at the spool holder
so as to be contacted with the inner wall of the barrel section
of the spool. |

Accordingly, in the case that the prior art spool case
having the loaded wall contacted with the inner wall of the
barrel section of the spool to hold the spool, the spool
holding section was struck against the extremity end of the

spool holder or the spool engaging means to cause a certain



reference to the bonding device, and in recent years, various kinds of
spool hol ders havi ng spool engagi ng neans are proposed to acconmodate for
an increased weight of total spool as the length of the wire to be wound on
the spool is elongated, wherein the engagi ng neans is arranged at the spool
hol der so as to be contacted with the inner wall of the barrel section of
the spool. Accordingly, in the case that the prior art spool case having
the | oaded wall contacted with the inner wall of the barrel section of the
spool to hold the spool, the spool hol di ng section was struck against the
extremty end of _the spool holder or the spool engaging neans to cause a
certain tHQuP;SuEPegFofBBnﬁo&Hdthﬁ ﬂﬁétﬁﬁiFEFP tggn%BF ERE%&pool . In
addition, the prior, _art spool case is constructed such that a contact

pressure of thdPsBBILtASRi HRE PEACTORTFSRRPLSASE UR RANSHY UGS fYCBect i on

or closing operation of the finger inserted into_the concave section as
descri bed abBgk a contact pressure of the spool holding section is

adjusted under an cpening section or closing operation of the
finger inserted into the concave section as described above,
an erroneous operation of the finger is performed under a
mistake of the operator causes the contacted state to be
released and the spool is dropped.

The present invention has been invented in reference to
the aforesaid circumstances in the prior art and its object
consisté in providing a new spool case in which the spool

- stored in the case can be held without contacting with the
spool by hand, engaging or disengaging of the spool in respect
to the bonding device can be carried out without having any
relation with a length of the spool holder or presence or
non-presence of the spool engaging means, a high reliability
in holding of the spool can be attained, the spool ﬁolding'
state can be easily maintained. |

In order to attain the aforesaid object, the present
invention proﬁides a spool case in which a spool for winding
up the bonding wire is stored within the spool case comprised
of the base and the cover to be fitted to each other and is

characterized in that at least one of the base and the cover



an erroneous operation of the finger is perfornmed under a m stake of the
operator causes the contacted state to be rel eased and the spool is
dropped. The present invention has been invented in reference to the
aforesaid circunstances in the prior art and its object consists in

provi ding a new spool case in which the spool stored in the case can be
hel d wi thout contacting with the spool by hand, engaging or disengagi ng of
the spool in respect to the bonding device can be carried out w thout
having any relation with a | ength of tHe spool hol der or presence or

| th o | hol der or presence or
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stored wthi l, .C onprised of the base and the cover to be
fitted to eégﬁﬁ%@%3$9§#§ %gﬁbqéracterized in that at |east one of the base

and the cover In the case that the present invention is constructed as
above, the spool is held by the base or the cover by the
engaging pieces arranged in at least one of the base or the
cover and the spool can be handled without making a direct
.contact of the spoocl. This held state is not released so long
as it may not be released by deforming the engaging pieces.
In addition, the held state is carried out such that the
engaging pieces are engaged with the outer circumferential
edge of the flange and held, and it is apparent that no
interference is produced at either the wire wound around the
spool barrel section or inside part of the spool barrel
section.

The aforesaid engaging pieces are preferably of resilient
material. In this case, although the engaging piecés are
formed in such a way that they may be res iliently engaged with
the flange, for example, it is also possible that either
synthetic resin material having an appropriate resiliency or
metallic material having spring characteristic such as a |
stainless steel or copper alloy or the iike is applied to form

a substantial leaf spring shape, a substantial claw shape and



I's provided with an engaging piece for holding the spool while being
engageable with the outer circunferential edge of the flange of the spool.
In the case that the present invention is constructed as above, the spool
is held by the base or the cover by the engaging pieces arranged in at

| east one of the base or the cover and the spool can be handl ed w thout
maki ng a direct contact of the spool. This held state is not rel eased so
long as it nmay not be rel eased by deform ng the engagi ng pieces. In
addition, the held state is-carried outésuch that the engagi ng pi eces are

engaged wit ) LUESOULESa§i HEUE SHABE GhdRl0Ga9h LHECKhARGe 3l gigld, and it

i s apparent t no 1 n erence rs produce e wound
around the <harrcel ti +Ql: QS Lt s t he spool barrel section.
The aforesa?ggggéggiég SgggegggﬁgJﬁae é@%% ya% 8frn'e'silient material. In this
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flange of the spool. A plurality of the engaging pieces more
than two are preferably arranged and more preferably a
piurality of more than three engaging pieces are arranged.

in addition, the engaging pieces can be formed into a
continuous shape without being divided into a plurality of
divided sections, resulting in that it can also be applied

as the deformable structure.

It may be assumed that the engaging pieces are placed at
aﬁ least either the base or the cover and also they may be
arranged at inside part or outside part.

For example, in the case that the engaging pieces are
arranged at the base, the plurality of engaging pieces having
the substantial claw shape or the substantial hook shape are
arranged at proper spacings aiong the outer circumferential
edge of the flange at at least one of the inner surface of
the base abutted against the outer surface of the flange of
the stored spool or the outer surface of the base acting as

a rear side of the inner surface.

In the case that the pieces are arranged at the cover,



stainless steel or copper alloy or the like is applied to forma
substantial |eaf spring shape, a substantial claw shape and -6- a
substanti al hook shape under wall thickness and size enabling an easy
resilient deformation. The engaging pi eces are arranged such that they nmay
be renovably engaged with the outer circunferential edge of the flange of
the spool. A plurality of the engagi ng pieces nore than two are preferably
arranged and nore preferably a plurality of nore than three engagi ng pieces
are arranged. In addition, the engaging7pfeces can be forned into a

conti nuous ghape, il b9yt abebpgadh s phbara ol wt alidal e diedos

sections, TS Ing in can als8be apptie forma
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spool at the inner circumferential surface of the cover.

In the case that the engaging pieces are arranged at the
inner surface of the base or the inner surface of the cover,
iﬁ is possible to store the spool in the spool case under a
étate in which the spool is held at the base or the cover,
and after opening section the case, the base or the cover
holding he spool is handled to enable the spool to be handled
without making any direct contact with hand to the spool.

In the case that the engaging pieces are arranged at the
outer surface of the base, the base is turned over after
opening section the case under a state in which the spool is
stored in the cover, and the engaging pieces at the ocutside
part of the base are resiliently engaged with the flange to
cause the spool to be held at the base, the base is ‘handled
to enable the spool to be handled without making any direct
contact to the spool by hand.

In addition, the engaging pieces can be separately and
resiliently deformed from the base and the cover, resulting
iﬁ that the engaging pieces are resiliently deformed by

themselves to enable the engaging or disengaging with the



arranged at the base, the plurality of engagi ng pi eces having the
substanti al claw shape or the substantial hook shape are arranged at proper
spaci ngs along the outer circunferential edge of the flange at at |east one
of the inner surface of the base abutted against the outer surface of the
fl ange of the stored spool or the outer surface of the base acting as a
rear side of the inner surface. In the case that the pieces are arranged at
t he cover, -7- it can be illustrated that a plurality of engagi ng pieces
of substantial |eaf spring shape are pr@perly spaced apart al ong the outer
circunferential edge of the flange of the stored spool at the inner

ci rcunf er enthl@ngg e be GREHEL M- In the case that the engaging pieces

are arranged at_the inner surface of the base or the inner surface of the
cover, it is poRQYSYRX ¢ olBthES tFRSQBDINFR AMBPHBRSRASRUMBGECR state in

whi ch the spool is held at the base or the cover, and after opening section
the case, tFRIREHODHPiIEFes g3ufes the operation to be troublesome, the

base or the cover having the engaging pieces is moulded in
such a way that it may be resiliently deformed, the epgaging
pieces are integrally formed at the base or the cover, the
engaging pieces are integrally and resiliently deformed with
the base or the cover to enable the spool to be engaged or
disengaged.

In the case that the stored spool can be held under a state
in which its central axis is held at a lateral substantial
horizontal orientation, load of the wire, vibration during
handling or transportation or the like and shock are dispersed
in a substantial uniform manner over an entire length of the
wire wound around the spool and then a collapsed wound state
of the wire can be effectively prevented.

As means for holding it with the central axis of the spool
being held under a state in which it is kept at a lateral
orientation of a substantial horizontal direction ; the lower
end surface of the base is made flat or the mounting means
capable of holding the horizontal state can be arranged.

.The bonding wire wound around the spool is applied while

its both ends are adhered to the flange section of the spool



Hol di ng he spool is handled to enable the spool to be handl ed without
maki ng any direct contact wwth hand to the spool. In the case that the
engagi ng pi eces are arranged at the outer surface of the base,the base is
turned over after opening section the case under a state in which the spool
Is stored in the cover, and the engaging pieces at the outside part of the
base are resiliently engaged with the flange to cause the spool to be held
at the base, the base is handled to enable the spool to be handl ed w t hout
maki ng any direct contact to the spoot $y hand. In addition, the engaging

pi eces can by aepapéiet xhandikesi | ignthey digfeorned themvibe Dasitmsed he
cover, resulting in that the engaging pieces are resiliently defornmed by

thensel ves ko €Raldtdite sBB@GbACoPILE a€Bgagang fidiyé hdt is-dppIlidge to
be carried out. However, in this case, since an increased nunber of
engagi Nng pi g8 e duseflinge GRtidwis proeiteduldl €8 AMmotidiE for use in
passing the wire in it. The notch can be used while it is being
fixed to either one side or both sides of.the spool.
Both end flanges of the spool for winding the bonding wire
are applied in the prior art in a diameter of 58.5 mm in this
S kind of technical field. In the present invention, a large
diameter application is more effective and the diameter of
58,5 to 80 mm is preferably applied. In addition, it is also
possiblg that only éﬁe side of large diameter is applied in
view of the structure in an automatic bonding machine provided
with the spool. In this case, it is preferable that the flange
diameter is in a range of 58.5 to 80 mm.
It is preferable that the base is made such that a plurality
of engaging sections resiliently engaged with the outer
" . circumferential edge of the flange of thé spool stored in the
spool case are arranged at an inner surface of the outer
circumferential ridge fitted to the cover, each of the
engaging sections is integrailly and resiliently deformed with
the base so as to removably hold the spool, and at the same

time the cover is provided with the expanded guiding ridge

for loading it into the barrel section of the spool, the



base or the cover having the engaging pieces is noulded in such a way that
it may be resiliently deforned, the engaging pieces are integrally forned
at the base or the cover, the engaging pieces are integrally and
resiliently deformed with the base or the cover to enable the spool to be
engaged or disengaged. In the case that the stored spool can be hel d under
a state in which its central axis is held at a lateral substanti al

hori zontal orientati-on, |oad of the wire, vibration during handling or
transportation or the |like and shock-aA® d&i spersed in a substantial unif.orm
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for hol di ng,| | t ent.r 135 AQf oF pool being held under a state
i n which ittP% E%%?la?328|2%6§ Fﬁégig%tggpgﬁﬁﬁf a substantial horizontal
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ridge is 1/2 or more of a horizontal length (L) of the cover
and projected only by 1/2 (L) from the opening section edge
of the cover.
‘ In addition, the base in the present invention is not
limited to ane acting as a container storing the spool, but
the cover is not limited to one acting as a 1id for closing
the container, it may. include the case in which the cover may
act as the container and the base acts as the lid. I brief,
if the spool can be stored in the spool case which is formed
by.the base and the cover fitted to each other, either the
base or the cover may act as the container or the lid.

The spool case of the preseht invention includes an
embodiment in which the spool having the bonding wire wound
around it is stored in the spool case.

Application of the spool case of the present invention
can be preferably used in this kind of technical field as a
method for handling in which the spool carn be handled without

making any direct contact with the spool by hand.



- 9- by a tape or the like. In the case that the wire is adhered to the
outside section of the aforesaid flange, it is applied while the flange
section is provided with a notch for use in passing the wire in it. The
notch can be used while it is being fixed to either one side or both sides
of the spool. Both end flanges of the spool for w nding the bonding wre
are applied in the prior art in a dianeter of 58.5 mMmin this kind of
technical field. In the present invention, a large dianeter application is
nore effective and the dianeter of 58,5Ltp 80 nmis preferably applied. In
addi tion, ih_isaﬁ*ﬁp PESER PR OR3GF OPEY SREwENEGS of |arge dianeter is
applied in view of the structure 1n an autonmati c bondi ng machi ne provi ded
with the spool .. tRi i r et | R 15 ter is
in a range of 5F8ldabt2' E%Cém%\%’olﬂt slnsé)f)%ﬁéga%pef tatgé?%e <%lse |?J%{a e 'such
that a plural,4 gagi ng sections resiliently engaged with the outer
circunferen?%gl%g%ggggf the flange of the spool stored in the spool case

are arranged E“Ffﬁliﬂ“TErasﬁéggﬁgcgﬁvghgigﬁtfér showing one example of

the preferred embodiment.

Fig. 2 is a sectional view taken along a line (A)-(A) of

Fig. 1.
~ | Fig. 3 is a sectional view taken along a line (B)-(B) of
Fig. 2.
Fig. 4 is a sectional view for showing a state of use.
Figs; 5 to 10 show an example II of a preferred embodiment,
and wherein
Fig. 5 is a longitudinal sectional view for showing one
_ example of the preferred embodiment. |
Fig. 6 is a sectional view taken along a line (C)-(C) of
Fig. 5.
L

Fig. 7 is a top plan view for showing a base.

Fig. 8 is a longitudinal sectional view for showing a state
of use.

Fig. 9 is a longitudinal sectional view for showing a state
of use.

Fig. 10 is a longitudinal sectional view for showing a

state of use.



circufferential ridge fitted to the cover, each of the engaging sections is
integrally and resiliently deformed with the base so as to renovably hold
the spool, and at the sanme tinme the cover is provided with the expanded
guiding ridge for loading it into the barrel section of the spool, the -
10 - guiding ridge is fornmed to cause the spool to be guided when the spool
case is opened or closed. As a practical configuration of the guiding
ridge, it is preferable to formit in a range that a |length of the guiding
ridge is 1/2 or nore of a horizontal-léﬁgth (L) of the cover and projected
only by 1/2 (Lleiid0m § e PPERENGPELEABTC 494 P dAlr LGS embBagfleht ) oM
the base |n the present invention 1s n lTmte 0 one acting as a

contai ner stari-agnthe spool, but the cover is not linted to one acting as
alid for closing the container, it may include the case in which the cover

may act as the ggont ainelg afjf éﬂﬁ&?&f o N Hidl for'dHwing an
example of the preferred embodiment.

Fig. 12 is a front elevational viewwith a part being broken

away to show a state of use.

Fig. 13 is an exploded longitudinal sectional view.

~ Fig. 14 is a top plan view for showing a base with a part
being broken away.
Fig. 15 is a top plan view for showing a cover with a part
being broken away.
Fig. 16 is a longitudinal sectional view for showing a
state of use.
. Fig. 17 is a front elevational view for showing an example
- of the preferred embodiment.
~ 5. DESCRIPTION OF THE PREFERRED EMBODIMENTS:

Referring now to the drawings, some preferred embodiments
of the present invention will be described as follows.
[Example I of the preferred embodiment: Figs. 1 to 4]

In Figs. 1 to 4, (a) denotes a spool case, 100 denotes
a spool, 110 denotes a bonding wi;e, 200 denotes a spool holder

of a bonding device and 300 denotes a spool engaging means



| f+ the+spool

can be stored in the spool case which is fornmed by the base

and the cover fitted to each other, either the base or the cover may act as
the container or the Iid. The spool case of the present invention includes

an enbodi nen
stored in th

t in which the spool having the bonding wire wound around it

e spool case. Application of the spool case of the present

I nvention can be preferably used in this kind of technical field as a

met hod for h

andling in which the spool can be handl ed w thout maki ng any

direct contact with the spool by hand.- 13 4. BRI EF DESCRI PTI ON OF THE

DRAW NGS Fi g
wherein Fig.
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this field of technology, wherein the spocl 100 is comprised
of a cylindrical barrel sect.ion 101 around which the bonding
wire 110 is wound, and lateral flanges 102, 102 arranged at
both end opening section edges of the spool 100.

. The spool case (a) is comprised of the base 1 and the cover
é which are fitted to each other, wherein the base 1 and the
cover 2 are made of plastic material or the like, they are
molded by a vacuum molding process or the like, they are
integrally molded in such a way that they may be resiliently
deformed, the spool 100 around which the bonding wire 110 is
woﬁnd is stored within the base 1, and the cover 2 is applied
to cover it.

The base 1 has an outer circumferential ridge 3 fitted
to the cover 2 at its outer circumferential edge and the
central part of the side wall section la is formed with a
projecting expanded gquiding ridge 4 fitted inside the barrel
section 101 of the spool 100 so as to guide the spool 100.

The guiding ridge 4 is of a flat circular shape having
a substantial same diameter as or slight smaller diameter than
an inner diameter of the barrel section 101 and a gradual cone

shape having a.slight fine taper, and formed in such a way



Fig. 2. Fig. 4 is a sectional view for showng a state of use. Figs. 5to
10 show an exanple Il of a preferred enbodi nent, and wherein Fig. 5is a

| ongi tudi nal sectional view for show ng one exanple of the preferred
enbodinent. Fig. 6 is a sectional viewtaken along a line (C-(C of Fig.

5. Fig. 7 is atop plan view for showing a base. Fig. 8 is a |ongitudinal
sectional view for showng a state of use. Fig. 9 is a | ongitudi nal
sectional view for showing a state of use. Fig. 10 is a | ongitudi nal
sectional view for showing a state of &éer - 12 - Figs. 11 to 17 show an

example 111 of 2 RESI S SR I 2 M 1S u e 4 may be fitted to the

barrel section 10l. In addition, a projecting size of the
guiding ridge 4 is substantiélly the same as a size of the
outer circumferential ridge 3 and about 2/3 of a length of
the spool 100. |

The cover 2 is fitted to the outer circumferential ridge
3.of the base 1 so as to prevent the spool 100 from being loosed,
-wherein its depth is formed to be substantia’lly the same length
of the spool 100 and one flange 102 of the spool 100 is abutted
against the side wall section 2a.

The inner circumferential surface 2b of the cover 2 is
formed with a pair of engaging pieces 5, 5 for use in holding
the flange 102 while being resiliently engaged with opposing
two locations at the outer circumferential edge of one flange
102.

These engaging pieces 5 are arranged at opposing two
locations of the circumferential wall of the cover 2, form
a substantial leaf spring with the side wall section 2a at
the fixing section 6 being bent back to form a moﬁntain shape,
hold the flange 102 together with the side wall section 2a
and then the cover 2 holds the spool 100.

In addition, these engaging pieces 5 are formed to be

integrally continuous with the cover 2 and formed to enable



Fig. 11 is an expl oded perspective view for show ng an exanple of the
preferred enbodinent. Fig. 12 is a front elevational viewwth a part being
broken away to show a state of use. Fig. 13 is an expl oded | ongitudi nal
sectional view Fig. 14 is atop plan view for showing a base with a part
bei ng broken away. Fig. 15 is a top plan view for showing a cover wth a
part- bei ng broken away. Fig. 16 is a |ongitudinal sectional viewfor
showing a state of use. Fig. 17 is a front elevational view for show ng an
exanpl e of the preferred enbodi ment - %3 DESCRI PTI ON OF THE PREFERRED
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integral manner with the cover 2.

In this example, although the engaging pieces 5 are
arranged at the aforesaid two locations, the number of
eﬁgaging pieces 5 is not limited to this number, the engaging
‘pieces can be arranged at a plurality of appropriate locétions
where the spool 100 can be held and its engaging or disengaging
can be easily carried out.

The side wall section 2a of the cover 2 is provided with
a plurality of stoppers 7. The stoppers 7 are comprised of
some raised pieces raised at the inner sides of the
predetermined locations which are abutted to and engaged with
a plurality of appropriate locations at the outer
circumferential edge of the flange 102 so as to prevent the
spool 100 held by the cover 2 from being loosened.

In addition, the central part of the side wall section
2a of the cover 2 is forﬁted iﬁtegrally with a cylindrical
holding section 8 in an outward expanded state. The holding
section 8 may act as a holding means when the cover 2 is handled
and at the same time g Concave section 9 inside the holding

section 8 is corresponded to an inner side of the barrel



-13- installed at the holder. The spool 100 is of a structure which is
usual ly used in this field of technol ogy, wherein the spool 1.00 is
conprised of a cylindrical barrel section 101 around which the bonding wire
110 is wound, and lateral flanges 102, 102 arranged at both end opening
section edges of the spool 100. The spool case (a) is conprised of the base
1 and the cover 2 which are fitted to each other, wherein the base 1 and
the cover 2 are made of plastic naterial or the like, they are nolded by a
vacuum nol di ng process or the |ike, thag are integrally nolded in such a
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the side vall section lajis fofred with o ol ectingeexpandeq guj ing ridge
‘ the holding section 8, and the window hole 10 may also act
as a relief section for the engaging means 300.

As shown in Figs. 1 and 3, the aforesaid outef
circumferential ridge 3 and the circumferential wall of the
cover 2 are formed as a substantial semi-cylindrical shape,
its partial section is formed as a flat surface, and the flat
surface may act as a mounting plane (a mounting means) 40 when
the spool case (a) storing the spool 100 therein is placed
on a working table or the ike. That is, a wire is wound in
a substantial equal manner against an axial direction, it is
preferable to handle the spool 100 in such a manner as it may"
be faced laterally (such that the flanges 102, 102 are
positioned laterally) so as to keep its state. If the spool
case (a) is placed on the table or the like in such a way that
the mounting surface, the handling described above can be
carried out and at the same time it is possible to prevent
the spool case (a) from being rolled.

In accordance with the spoocl case (a) of the present
example constructed as described above, the spool 100 can be

stored under a state in which the spool 100 is held at the



section 101 of the spool 100 so as to guide the spool 100. The gui ding
ridge 4 is of a flat circular shape having a substantial sane dianeter as
or slight smaller dianeter than an inner dianmeter of the barrel section 101
and a gradual cone shape having a slight fine taper, and forned in such a
way - 14 - that the base end of the guiding ridge 4 may be fitted to the
barrel section 101. In addition, a projecting size of the guiding ridge 4
is substantially the same as a size of the outer circunferential ridge 3
and about 2/3 of a length of the spoel 170G¢. The cover 2 is fitted to the
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without making any direct contact of hand with the spool 100.
The aforesaid held state is maintained by the resilient
engaging force of the engaging pieces 5, 5 and this state may
nét be released so long as these engaging pieces 5, 5 are not
resiliently deformed and not released from the flange 102.
In addition, the aforeéaid held state may act to cause each
of the engaging pieces 5, 5 to be engaged with the outer
circumferential edge of the flange 102 and held, and there
is no interference for the wire 110 wound around the spool
barrel section 101 or inside the barrel section 101.

. For example, in the case that the spool 100 is installed
at the spool holder 200 of the wire bonding device, the holding
section 8 is held by a hand to cause thé cover 2 to be covered
on the holder 200, the spool 100 is outwardly fitted to the
holder 200 (refer to Fig. 4(a)), then if the cover 2 is
resiliently deformed, the engaging pieces 5, 5 are also
integrally deformed to release the engagement with the flange
102 (refer to Fig. 4(b)), and after this operation, if only
the cover 2 is released, the spool 100 is installed in the

holder 200.



the flange 102 while being resiliently engaged with opposing two | ocations
at the outer circunferential edge of one flange 102. These engagi ng pi eces
5 are arranged at opposing two | ocations of the circunferential wall of the
cover 2, forma substantial leaf spring wwth the side wall section 2a at
the fixing section 6 being bent back to forma nmountain shape, hold the
flange 102 together with the side wall section 2a and then the cover 2

hol ds the spool 100. In addition, these engaging pieces 5 are fornmed to be
integrally continuous with the cover -218nd forned to enabl e engagenent
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hole 10, resulting in that the engaging means 300 does not
hinder a spool installing work.

When the spool 100 is released from the holder 200, it
is satisfactory that the aforesaid work is performed in a
?everse order (Fig. 4(b) to (a)) to hold the spool 100 with
the cover 2. | '

[Example II of the preferred embodiment: Figs. 5 to 10]

| A spool case (a') shown iﬁ Figs. 5 to 10 is coﬁprised of
a basel' and a cover 2' mutually fitted to each other, wherein
the base 1' and the cover 2' are, at their almost portions,
copstructed in the same manner as that of the aforesaid base
1 and the cover 2, although it is characterized in that the
spocol 100 held in the éover 2'is replaced iﬁ the base 1' so
as to handle the spool 100.

The composing sections which are common to those described
in the example I are denoted by the same reference numerals
as those in the example I in the draﬁings, their overlapping
description will be eliminated and only their different
points will be described as follows.

The base 1' is provided with a plurality of engaging pieces



pi eces can be arranged at a plurality of appropriate |ocations where the
spool 100 can be held and its engaging or disengaging can be easily carried
out. The side wall sectiopn 2a of the cover 2 is provided with a plurality
of stoppers 7. The stoppers 7 are conprised of sone raised pieces raised at
the inner sides of the predeterm ned | ocations which are abutted to and
engaged with a plurality of appropriate |ocations at the outer
circunferential edge of the flange 102 so as to prevent the spool 100 held
by the cover 2 from being | oosened. kniaddition, the central part of the
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of proper locations at an outer circumferential edge of the
flange 102 to held the flange 102.

These engaging pieces 11 are formed such that they are
fixed to a plurality of appropriate locations at the outer
Surface 1b of the base 1', the extremity ends at the fixing
sections 12 are bent back into a substantial claw-like shape
or a substantial hook-like shape, thereby they correspond to
appropriate spacings along the outer circumferential edge of
the flange 102, and as shown in Fig. 8, under a state in which
the base 1' is turned over (upside down),_the flange 102 is
held together with the outer surface 1b so as to hold the spool
100 at the base 1°'.

In addition, these engaging pieces 11 are formed
N~ | integrally with the base 1', more particularly the outer

circumferential ridge 3, thereby as each of the engaging

pieces 11 is resiliently deformed in integral with the outer
circumferential ridge 3, the engaging or disengaging against
the flange 102 (that is, fixing or removing of the spool 100)

can be carried out.

Although the engaging pieces 11 are equally spaced apart



ffor an engagi ng nmeans 300 arranged at the hol der 200. 10 denotes a w ndow
hol e arranged at a circunferential wall of the holding section 8, and the
wi ndow hol e 10 nay al so act as a relief section for. the engagi ng nmeans 300.
As shown in Figs. 1 and 3, the aforesaid outer circunferential ridge 3 and
the circunferential wall of the cover 2 are fornmed as a substanti al

sem -cylindrical shape, its partial sectionis forned as a flat surface,
~and the flat surface may act as a nounting plane (a nmounting nmeans) 40 when
t he spool case (a) storing the spool -1@0 therein is placed on a working

table or th ubsta equal manner
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above, the i%%%%lg%% “herd®the spool 100 can be held and its fixing or
removing can be carried out.
In addition, the guiding ridge 4 in this example may act
as a handle member to handle the base 1' and at the same time
the concave section 13 inside the guiding ridge 4 is
corresponded to the inside part of the barrel section 101 of
the spool 100 to act a releasing section for the engaging means
300 arranged at the holder 200. 14 denotes a window hole opened
from the side wall section la over the circumferential wall
of the guiding ridge 4, wherein the window hole 14 may also
act as a releasing section for the engaging means 300.
Although the cover 2' is provided with a pair of aforesaid
engaging pieces 5, 5, but is not provided with the stopper
7, holding section 8, concave section 9 and window hole 10,
and the side wall section 2a is provided with a pressing
concave section 15.
The pressing concave section 15 corresponds to the gquiding
ridge 4, coincides with and fits to the inside part of the

barrel section 101 of the spool 100, and this is formed such



stored under a state in which the spool 100 is held at the - 17 - cover
2, and after the base 1 and the cover 2 ar.e separated fromeach other to
open the case (a), the cover 2 held by the spool 100 is handled to enable
the spool 100 to be handl ed wi thout making any direct contact of hand with
t he spool 100. The aforesaid held state is maintained by the resilient
engagi ng force of the engaging pieces 5 5 and this state nay not- be

rel eased so long as these engaging pieces 5, 5 are not resiliently deforned
and not released fromthe flange 102.- Ion addition, the aforesaid held state
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to have such a diameter as one in which it may abut at an outer
edge section 15a against an outer end of the inner
circumference of the barrel section 101.

The side wall section 2a of the cover 2' is provided with
; plurality of projections 16 which are positioned outside
the outer edge section 15a and projected inwardly in proper
spacings.

The projections 16 are formed to have such a depth as one
in which their projecting end surfaces are abutted and engaged
with the outer surface of the flange 102 so as to prevent an
axial looseness of the spool 100.

In accordance with the spool case a' in the example
constructed as described above, the spool 100 is held by the
guiding ridge 4 and the pressing.concave section 15 and at
the same time the spool 100 can be stored under a state in
which a pair of engaging pieces 5, 5 are resiliently engaged
with one flange 102 to hold the spool 100 at the cover 2°'.
After the base 1' and the cover 2' are separated to open the
case a', the spool 100 can be handled without performing a

direct contact with the spool 100 by hand by handling the cover



on the hol der 200, the spool 100 is outwardly fitted to the hol der 200

. (refer to Fig. 4(a)), then if the cover 2 is resiliently deforned, the
engagi ng pieces 5, 5 are also integrally defornmed to rel ease the engagenent

with the flange 102 (refer to Fig. 4(b)), and after this operation, if only

the cover 2 is released, the spool 100 is installed in the hol der 200. -

18 - In addition, under the state shown in Fig. 4(a), it is possible to

rel ease the spool engagi ng neans 300 arranged at the holder 200 into the
Concave section 9 or into the wi ndow-hakRe-10, resulting in that the
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10] back (upside down) to cause each of the engaging pieces 11
to be resiliently engaged with the other flange 102 of the
spool 100 and thereafter the engaged state of.the engaging
pieces 5, 5 is released, the spool 100 is held at the base
1'and the spool 100 can be handled without performing a direct
Eontact with the spool 100 by hand by handling the base 1°'
(refer to Figs; 8 and 9).

The held state is maintained by a resilient engaging force
of each of the engaging pieces 11 and this is not released
so long as these engaging pieces 11 aré not resiliently
deformed and not released from the flange 102. In addition,
the held state causes each of the engaging pieces 11 to be
engaged with the ocuter circumferential edge of the flange 102
and held, resulting in that no interference is produced
against the wire 110 wound around the spool barrel section
101 or inside the barrel section 101.

For examplé, in the case that the spool 100 is installed
at the spool holder 200, the outer circumferéntial ridge 3
is held by hand to cause the base 1' to be covered on the holder
200, wherein the spool 100 is outwardly fitted to the holder

200 (refer to Fig. 10(a)), then each of the engaging pieces



A spool case (a') shown in Figs. 5 to 10 is conprised of a base 1' and a
cover 2' nutually fitted to each other, wherein the base 1' and the cover
2' are, at their alnost portions, constructed in the same nanner as that of
the aforesaid base 1 and the cover 2, although it is characterized in that
t he spool 100 held in the cover 2'is replaced in the base 1' so as to
handl e the spool 100. The conposi ng sections which are conmon to those
described in the exanple | are denoted by the sanme reference nunerals as
those in the exanple | in the draw ngs23their overl apping description wll
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The base 1' i's provid h a plurality of engagl ng -pi eces 11 at
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the base 1' is released, the spool 100 is installed at the
holder 200.

In addition, under the state shown in Fig. 10, it is
pbssible to release the spool engaging means 300 arranged at
‘the holder 200 into the concave section 13 or into the window
hole 14, resulting in that the engaging means 300 does not
become an inteference in the spool installing operation.

When the spool 100 is removed from the holder 200, it is
satisfactorf that the aforesaid work is performed in a reverse
order (Figs. 10(b) to (a)) to cause the spool 100 to be held
at the base 1°'.

[Example III in the preferred embodiment: Figs. 11 tb 19]

The spool case a" shown in Figs. 11 to 17 is comprised
of a base 3 and a cover 4 which are mutually fitted to each
other as shown in Figs. 11 to 13, and the spool 2 having the
bonding wire 1 wound around it is stored in the spool case.

The spool 2 is provided with flanges 2b, 2c at both ends
therecof. These flanges 2b, 2c¢c are formed such that their

diameters are in a range of 58.5 to 80 mm.

The spool case a” is comprised of a base 3 and a cover



flange 102 to held the flange 102. These engagi ng pieces 11 are fornmed such
.that they are fixed to a plurality of appropriate |ocations at the outer
surface | b of the base 1', the extrenmty ends at the fixing sections 12 are
bent back into a substantial clawlike shape or a substantial hook-Iike
shape, thereby they correspond to appropriate spacings al ong the outer
circunferential edge of the flange 102, and as shown in Fig. 8, under a
state in which the base 1' is turned over (upside down), the flange 102 is
hel d together with the outer surface-I®4se as to hold the spool 100 at the
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the base 1', nore particularly the outer ci rcunferenti al rldge 3, thereby
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resilient deformable manner, the spool 2 having the bonding

wire 1 wound therearound is held at the base 3 and the cover

4 is fitted to it from a side part.

The base 3 is provided with an outer circumferential ridge
.5 fitted to an opening section edge 4a of the cover 4 at its
outer circumferential section, and an expanded holding
section 6 projected outwardly of the spool case a" is
integrally arranged with the outer circumferential ridge 5
at the central section enclosed by the outer circumferential
ridge 5.

In addition; the base 3 is provided with a plurality of
engaging sections 7 for use in removably holding the spool
2.

A plurality of engaging sections 7 are arranged along the
outer cifcumferential edge of the flange 2b for appropriate
spacings at an inner surface 5a acting as a top surface of
the outer circumferential ridge 5, i.e. the inner surface 5a
abutted against the outer surface 2b’' of the flange 2b of the

spool 2 held at the base 3, the extremity end of each of the

engaging sections is formed into a substantial claw-like or



= 20 = to correspond to eight locations along the outer circunferential
edge of the flange 102 in this exanple, the nunber of engaging pieces 11 is
not restricted to this nunber, and they nmay be arranged at a plurality of
appropriate | ocations where the spool 100 can be held and its fixing or
removing can be carried out. In addition, the guiding ridge 4 in this
exanpl e may act as a handl e nenber to handl e the base 1' and at the sane
time the concave section 13 inside the guiding ridge 4 is corresponded to
the inside part of the barrel sectiom 261-of the spool 100 to act a
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to be removably held, thereby the spool 2 is removably held
at the base 3 in its canti-levered state.

Each of the engaging sections 7 is integrally formed with
the outer surface 5a of the outer circumferential ridge 5,
each of the engaging s.ections 7 is integrally and resiliently
deformed with the outer circumferential ridge 5 and it is
formed in such a way that its engaging or disengaging against
the flange 2b (i.e. the engaging or disengaging of the spool
2) can be carried out.

_ In the present example, the right and left two engaging
sections 7 are arranged to be corresponded to the right and
left two locations at the outer circumferential edge of the
flange 2b, the engaging section 7' not provided with the
substantial claw-shape or substantial hook-shape section is
abutted against tﬁe lower end of the outer circumferential
edge of the flange 2b so as to enable the flange 2b to be
supported and then the flange 2b is removably held by these
three engaging sections, although the number or shape or

installing positions of each of the engaging sections or the



concave section 15. The pressing concave section 15 corresponds to the
guiding ridge 4, coincides with and fits to the'inside part of the barrel
section 101 of the spool 100, and this is forned such - 21 - that it may
be projected in a substantial sem -spherical formw th the central part of
the side wall section 2a being faced inside. In addition, the pressing
concave section 15 is fornmed to have such a dianeter as one in which it may
abut at an outer edge section 15a against an outer end of the inner
circunference of the barrel section 10126The side wall section 2a of the
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to be carried out can be arranged at appropriate locations.

A rib 8 is integrally arranged in correspondence with each
of the engaging sections 7 at the outer surface of the outer
circumferential ridge acting as a rear surface of the inner
éurface 5a, when the outer end edge 5b of the outer
circumferential ridge is resiliently deformed inwardly, each
of the engaging sections 7 is resiliently deformed in its
opening secﬁion direction around a fulcrum point of this rib
8 and then the engaging or disengaging against the flange 2b
may easily be carried out.

_ The inner’surface 5a of the outer circumferential ridge

5 is provided with a plurality of appropriate releasing
concave sections 9 corresponding to the projecting section
of the spool holder 200 (for example, the engaging means 300
or the like) without producing any interference against the
formation of the engaging sections 7 and in a range where
strength, durability and resiliency required in the base 3
are maintained. |

With such an arrangement as above, this is preferable due

to the fact that when the spool 2 held at the base 3 is installed



axi al .1 ooseness of the spool 100. In accordance with the spool case a' in
t he exanpl e constructed as descri bed above, the spool 100 is held by the
guiding ridge 4 and the pressing concave section 15 and at the sane tine

t he spool 100 can be stored under a state in which a pair of engagi ng
pieces 5, 5 are resiliently engaged with one flange 102 to hold the spool
100 at the cover 2'. After the base 1' and the cover 2' are separated to
open the case a', the spool 100 can be handl ed without perform ng a direct

contact with the spool 100 by hand by kgndling the cover - 22 - 2" 1in
whi ch the spool 100 is _held. In.addition, as,  shown in_Fig. 8, if the base
1' is turne@ bEBﬁ FRAR} eldsmy 00, theengagingmaans dRRFaFedieased 11 to
be resilient] aged with the other flange 102 of the spool_ 100 and

thereafter ¢ °e €&n§taéﬁee58Ftt"-ﬁBseﬂgﬁﬁl Acplitatesity handkingand the

spool 100 is_held at the base_1 'and the spool] 100 can be handl ed w t hout
perforni ng #h@y d&s applicability is improved.

In addition, the wider concave sections 9 are preferable.
As the concave sections are wide, a positional alignment for
the projecting sections (the engaging means 300 or the like)
of the spool holder 200 is facilitated and an installing of
the spool 2.against the spool holder 200 becomes more easy
and at the same time its applicability in usage is further
improved. In addition, a more simple shape of each of the
concave sections 9 can prevent duét from being adhered and
allows a washing of it to be easily carried out.

?he lower surface of the outer circumferential ridge 5
is formed with a flat mounting surface 10a which is formed
as a mounting means, and the mounting surface 10a and the
mounting surface 10b of the cover 4 to be described later may
form a mounting means capable of holding the spool 2 stored
in the spool case a" under a lateral-directed state in which
a central axis of the spool shows substantially a horizontal
state.

The holding secfion 6 is formed such that a cylindrical
surface is integrally formed cutwardly from the inner end edge

of the inner surface 5a of the outer circumferential ridge



contact with the spool 100 by hand by handling the base 1' (refer to Figs.
8 and 9). The held state is naintained by a resilient engaging force of
each of the engaging pieces 11 and this is not released so |long as these
engagi ng pieces 11 are not resiliently defornmed and not released fromthe
flange 102. In addition, the held state causes each of the engagi ng pi eces
11 to be engaged with the outer circunferential edge of the flange 102 and
hel d, resulting in that no interference is produced against the wire 110
wound around the spool barrel sectionh 2®1-or inside the barrel section 101
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holding section 6 is not provided, the outer circumferential
ridge 5 may act as a holding section, although in this case,
there may occur a possibility that as the outer
circumferential ridge 5 is deformed accidentally, the
‘engaging sections 7 are deformed and the spool 2 is dropped
off. In view of this fact, the holding section 6 is provided
as disclosed in the present example, and when the base 3 is
handled, the holding éection 6 is applied as a handling section,
resulting in that an accidental deformation of the engaging
sections 7 can be prevented.

_ The surface of the holding section 6 may form an
anti-slipping section 6' by applying a mat.finish (an
anti-slipping processing) and its holding is made positive.

A space 11 inside the holding section 6 is corresponded
to the inner side of the cylindricél barrel section 2a of the
spool 2 held at the base 3 to act as a releasing section for
the projecting'part (the engaging means 300 or the like) of
the spocl holder 200. .

In addition, the expanded end part of the holding section

6 is not closed, but formed as an opening section 12, wherein



circunferential ridge 3 to be resiliently deforned in an outward direction
(refer to Fig. 10(b)), thereafter if only the base 1' is released, the
spool 100 is installed at the holder 200. In addition, under the state
shown in Fig. 10, it is possible to release the spool engagi ng neans 300
arranged at the holder 200 into the concave section 13 or into the w ndow
hole 14, resulting in that the engagi ng neans 300 does not becone an
inteference in the spool installing operation. Wen the spool 100 is
renoved fromthe holder 200, it is satiggfactory that the aforesaid work is
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to 13, and 0 2,havi ng the bonding wire 1 wound around it is stored
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sﬁbstantial cone-pyramid shape with its outer diameter being
gradually decreased from its projecting base end to the
ektremity end, the bases 3 can be closely overlappéd from each
6ther to reduce a cost when the bases 3 are stored and |
transported or the like.

ihe cover 4 is fitted to the outer circumferential ridge
5 of the base 3 to céver the spool 2, wherein its depth is
formed to be subStantially the same degree as a length of the
spool 2 and then the flange 2c of the spool 2 is abutted against
the side surfage wall 4b.

A circumferential wall of the cover 4 is formed into a
substantial semi-cylindrical form which can be fitted to the
outer circumferential ridge 5 and at the same time its lower
surface is formed with a flat mounting surface 10b so as to
‘form the mounting means as described above.

The mounting means can hold the spool 2 while the central
axis of the spool 2 is in a lateral directed state in a

substantial horizontal direction when the spool case a"

storing the spool 2 therein is placed on the working table



The spool case a" is conprised of a base 3 and a cover - 24 - 4 which
are mutually fitted to each other, wherein the base 3 and the cover 4 are
made of plastic material or the like, they are noulded integrally by a
vacuum nol ding nethod in a resilient defornmable manner, the spool 2 having
the bonding wire 1 wound therearound is held at the base 3 and the cover 4
is fitted to it froma side part. The base 3 is provided with an-outer,
circunferential ridge 5 fitted to an opening section edge 4a of the cover 4
at its outer circunferential section,- 3@d -an expanded hol di ng section 6

proj ect ed oupngndhyelabler2888] cBBE°0R che 1O AL "ADYbA Uy e
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plurality of engagi ng sectl or "use in nmovab t he spool 2.
transportation or the like or shock is distributed over an

entire length of the wire 1 in a substantial uniform manner .
resulting in that a collapsed winding of the wire 1 can be
prevented effectively and further a rolling of the spool case
a“ may also be attained.

‘ Within the cover 4 is arranged the expanded guiding ridge
13 loaded into the cylindrical barrel section 2a of the spool
2 to be held by the base 3, the spool 2 in the spool case a"
is held at the base 3 in a t;anti—levered state and concurrently
it is held at the cover 4 by the guiding ridge 13 to cause
the holding of the spool 2 to be made positive.

In addition, the projecting end of the guiding ridge 13
is projected out of the opening section edge 4a of the cover
4 and when the base 3 and the cover 4 are fitted to each other,
the guiding ridge 13 becomes a guide to feed the spool 2 toward
the center of the cover 4 in suc.h a way that the bonding wire
1 wound around the spool 2 held at the base 3 may not be
contacted with the opening section edge 4a of the cover 4.

The guiding ridge 13 is formed such that its length (L')
is set in a range more than 1/2 of a horizontal length (L)

of the cover 4 and projecting only by an amount of 1/2 (L)



A plurality of engaging sections 7 are arranged al ong the outer

circunferentia

surface 5a actin
i.e. the inner s
fl ange 2b of the
t he engagi ng sec

substanti al hook-

circunferenti al

edge of the flange 2b for appropriate spacings at an inner
g as a top surface of the outer circunferential ridge 5,
urface 5a abutted against the outer surface 2b" of the
spool 2 held at the base 3, the extremty end of each of
tions is formed into a substantial clawlike or - - 25 -
| i ke shape so as to be resiliently engaged with the outer
edge of the flange 2h, 3gach of the engaging sections 7 is
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contacted with the opening section edge 4a of the cover 4.

In addition, the guiding ridge 13 is made such that a
portion projected from the cover opening section edge 4a is
freely inserted into the inner space 11 of the holding section
6, and its projecting end 13a is fitted to the opening section
12 at the end of the holding section 6 so as to form the opening
section 12 in such a way that it can be closed.

In addition, the.guiding ridge 13 is formed into a
substantial cone pyramid shape with its outer diameter being
gradually decreased from its base end toward the extremity
en@, the covers 4 can be closely stucked up to reduce a cost
when the covers 4 are stored and transported or the like.

The wire 1 wound around the cylindrical barrel section
2a of the spool 2 is set such that its winding finished end
is stopped by a tape at the flange 2b, although in the present
example, the outer circumferential ridge 5 of the base 3 is
provided with the concave section 14 exposing the tape
stopping end la. |

The concave section 14 is arranged at the upper surface

of the outer circumferential ridge 5 while being oppositely

a



formed in such a way that its engagi ng or disengagi ng agai nst the flange 2b
(i.e. the engagi ng or disengaging of the spool 2) can be carried out. In
the present exanple, the right and left two engagi ng sections 7 are
arranged to be corresponded to the right and |left two |ocations at the
outer circunferential edge of the flange 2b, the engaging section 7' not
provided with the substantial claw shape or substantial hook-shape section
is abutted against -the | ower-end of the outer circunferential edge of the
flange 2b so as to enable the flange- 232 t-0 be supported and then the fl ange

2b is reWDV@fQJdédﬂﬁFdih&ttmﬂtohhtﬁ.ﬁg%@ﬁﬂé@@ 19echtoifg & theugbuntienqunber
or shape or installing positions of each of the engaging sections or the

- 26 - like nieanot theNspesl 20 ikMheld by taelbapers Bobeexpfostydai S\dch
sections renovably engaged with the flange 2b, capable of hol ding the spool
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arranged at appropriate |ocations.
range of opening section of the concave section 14, thereby
the tape stopping end la of the spool 2 held at the base 3
can be peeled off without using any special tool such as
tweezers.

N ' In addition, since the tape stopping end la is exposed
at the upper end of the base 3, the tape peeling-off operatioh
can be adapted for both rightward operation and leftward
operation. »

15 in the figure denotes a pressing section formed in a
concave shape at.the side wall section 4b of the cover 4 so
as to be abutted against the outer surface of the flange 2c
of tﬁe spool 2 loaded into the guiding ridge 13. 16 denotes
a pressing section projected at the outer ci;cumference of

— the guiding ridge 13 so as to be abutted against the inner
circumference of the cylindrical barrel section 2a of the
spool 2. The pressing section 15 prevents an axial looseness
of the spool 2 and the pressing section 16 prevents a looseness
of the spool 12 in a direction toward the diameter.

In view of the foregoing, this kind of spool case is

recovered after its use, it is passed through inspection,



Arib 8 is integrally arranged in correspondence with each of the engaging
sections 7 at the outer surface of the outer circunferential ridge acting
as a rear surface of the inner surface 5a, when the outer end edge 5b of
the outer circunferential ridge is resiliently deforned i nwardly, each of
t he engaging sections 7 is resiliently deformed in its opening section
direction around a fulcrumpoint of this rib 8 and then the engagi ng or

di sengagi ng against the flange 2b nay easily be carried out. The inner
surface 5a of the outer circunferenti-aBsri-dge 5 is provided with a
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the.base 3 5% %ﬂgtg$£ggve portions of the releasing concave portion 9,
concave portion 14 and pressing sections 15, 16 or the like
and the cooperative corners between the inner surface 5a at
the outer circumferentiai ridge 5 and the holding section 6
Are formed as curved surfaces having a R more more, a water
splashing action at the drying step after cleaning can be
performed rapidly and positively.

In addition, in fhe present example, an order of taking
-out the spool 2 stored in the spool case a" is displayed at
a proper location of the spool case a".

) That is, the holding section 6 in the base 3 and each of
the outer ends of the cover 4 are provided with outward-
directed arrows 17, 18 for acknowledging a separation of the
base 3 and the cover 4 to be fitted to each other, 'and a
triangular symbol 19 for acknowledging a pressing location
for performing a resilient deformation of the outer end edge
5b in an inward direction, deforming the engaging section 7
and removing the spool 2 is arranged near the engaging section

7 of the outer circumferential ridge 5. In addition, the arrows

17, 18 and the symbol 19 are provided with numerals 20, 21,



- 27 - at the spool holder 200, the engaging means 300 are rel eased into
the concave sections 9 to facilitate its handling and then its
applicability is inproved. In addition, the w der concave sections 9 are
preferable. As the concave sections are wide, a positional alignnent for
the projecting sections (the engagi ng neans 300 or the |like) of the spool
hol der 200 is facilitated and an installing of the spool 2 against the
spool hol der 200 becones nore easy and at the sanme tinme its applicability
in usage is further inproved. In addirt3én; a nore sinple shape of each of
the concavepgections 9 can prevent dust from being adhered and allows a
washi ng of |t to be easily carried out. The | ower surface of the outer

circunferenti alpyd A icadddednd r%té!séﬂ@te td st hased Ogs Which is

fornmed as a nmountindg neans, and the unting sur ace 10a and the nounting
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capabl e of I ng the spool 2 store e spool cas
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substanti al | orizonta
5 in the base 3 is resiliently engaged with the outer

circumferential edge of the flange 2b of the spool 2 around
which the bonding wire 1 is wound, the spool 2 is held at the

S~ Sase 3, the base 3 and the cover -4 are fitted to each other
while the guiding ridge 13 is being inserted into the
cylindrical barrel section 2a of the spool 2 and then the spool
2 can be stored in fhe spool case a".

In this way, the spool case a" is handled in such a way
that the mounting surfaces 10a, 10b are faced down, the stored
spool 2 is held in such a way that its central axis Imay become
substantially a horizontal orientation so as to prevent a
collapsing of winding of the wound bonding wire 1.

N~ In addition, after the base 3 and the cover 4 are separated

| from each other to open the spool case a", the base 3 having
the spool 2 held therein is handled to enable the engaging
or disengaging of the spool 2 to be carried out without
performing any direct contact of the gpool with hand.

That is, the held spool 2 is maintained by the resilient

engaging force of each of the engaging sections 7, this held



state, The holding section 6 is fornmed such that a cylindrical surface is
integrally formed outwardly fromthe inner end edge of the inner surface 5a
of the outer circunferential ridge - 28 - 5to the spool case a", it nmay
act as a handl e when the base 3 is handl ed, and an accidental deformation
of the engaging sections 7 can be prevented. That is, in the case that the
hol ding section 6 is not provided, the outer circunferential ridge 5 may
act as a holding section, although in this case, there may occur a
possibility that as the outer circunf-engntial ridge 5 is deforned
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engaging sections 7 to the outer circumferential edge of the
flange 2b, wherein there occurs no interference against the
wire 1 wound around the spool cylindrical barrel section 2a
or the inside part of the cylindrical barrel section 2a.

. For example, in the case that the spool 2 is installed
at the spool holder 200, the holding section 6 is held to cover
the base 3 oﬁ the holder 200, the spool 2 is outwardly fitted
to the holder 200, aﬂd if the outer end edge 5b of the outer
circumferential ridge 5 is deformed inwardly, each of the
engaging sections 7 is ihtegrally and resiliently deformed
to'release the engaged state of the flange 2b, thereafter when
only'the base 3 is released, the spool 2 is installed at the
holder 200 (refer to Fig. 16).

During this operation, it is possible to release the spool
engaging means 300 accompanied by the holder 200 into the
concave sections 9, space 11 and the opening section 12 or
.the like, resulting in that the engaging means 300 does not
interfere with the spool installing operation.

When the spobl 2 is removed from the holder 200, it is

satisfactory that the aforesaid operation is carried out and



The surface of the holding section 6 may forman anti-slipping section 6
by applying a mat finish (an anti-slipping processing) and its holding is
made positive. A space 11 inside the holding section 6 is corresponded to
the inner side of the cylindrical barrel section 2a of the spool 2 held at
the base 3 to act as a releasing section for the projecting part (the
engagi ng neans 300 or the |like) of the spool holder 200. In addition, the
expanded end part of the holding section 6 is not closed, but forned as an
openi ng section 12, wherein - 29 - 3be-opening section 12 is applied as

a hol e for releAYHY $HIJ1eP ARSI By &1 Gl means 300 of the spool
hol der 200 or the |1 ké. In addition, the holding section 6 is forned as a

substanti al congs Py rend deSPEPSing ! NaltRoRyh CEePb AR SFePEFREqOr adual |y
decreased from i:th proj ecting lbfél\é’s'e %nd ?o&?heeextre t?/ end, the bases 3

can be cl oselpbhdaid P88 tHOPre8eRt invention have been described, the

present invention is not restricted to these preferred
embodiments and other different preferred embodiments can be
attained if they are within a scope of the technical concept
described in the claim of the present invention.

For example, Fig. 17 shows an arrangement in which the
aforesaid. mounting surfaces 10a, 10b are not formed, but the
lower end surface of the spool case a" is applied as a slant
surface and in turnhthe lower end surface is provided with
a leg 23 for holding the spool 2 in such a way that iﬁs central
axis may become horizontal so as to form the mounting means.

In addition, if the leg 23 is formed to be foldable, it
is preferable that the base 3 and the cover 4 can be closely
stucked up to each other.

In addition, if any one of or both of the base and the
cover are made transparent, it is preferable that the type
and the standards of the wire 1 wound around the spool 2 can
be acknowledged.

For a sake of convenience in illustration, although the
bonding wire 1 is shown in a larger diameter than that of the

actual wire and a single layer winding is applied to the spool



other to reduce a cost when the bases 3 are stored and transported or the
| ike. The cover 4 is fitted to the outer circunferential ridge 5 of the
base 3 to cover the spool 2, wherein its depth is forned to be
substantially the same degree as a length of the spool 2 and then the
flange 2c of the spool 2 is abutted against the side surface wall 4b. A
circunferential wall of the cover 4 is fornmed into a substantia

sem -cylindrical formwhich can be fitted to the outer circunferentia
ridge 5 and at the sane tinme its | ower33urface is formed with a flat

mount i ng subf ape iE00pS&rast thahOt e Wi TPUR A TG neRNseafi tIE8 ildRd a3bove.
The nounting neans can hold the spool 2 while the central axis of the spool
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is formed in such a size as one in which it may not be contacted
with the surface layer of the wire_l wound around in
.multi-layer.

The effects of the present invention are arranged in an
6rder of the claims as follows.
[Claim 1] |

The engaging piece arranged at the base or the cover is
engaged with the outér circumferential edge of the flange to
enable the spool to be held at either the base or the cover.

Accordingly, the spool can be replaced with another one
wiFhout damaging the wire or the like under a diréct contact
of the surface of the wire with hand and there is provided
a general applicability that the accommodation for various
kinds of bonding devices can be attained without being
influenced by a length of the spool holder or the spool
engaging means or the like.

In addition, since the flange held condition is maintained
by the engaging pieces, the present invention .may provide an
effect tflat even 'if the operator hands off the device, a high

reliable handling in operation can be realized.



the wire 1 itself, vibration during its handling or transportation or the

| i ke or shock is distributed over an entire length of the wire 1 in a
substantial uniform manner, resulting in that a collapsed wi nding of the
wire 1 can be prevented effectively and further a rolling of the spool case
a" may al so be attained. Wthin the cover 4 is arranged the expanded
guiding ridge 13 |loaded into the cylindrical barrel section 2a of the spool
2 to be held by the base 3, the spool 2 in the spool case a" is held at the
base 3 in a canti-levered state and caggwrently it is held at the cover 4
by the guidifadiklge; 13 to cause the holding of the spool 2 to be nmade
positive. In addition, the projecting end of the guiding ridge 13 is

proj ected out oftldyh BEYNPHEtRRCLA VhedPBEs it Anviehe ioAEiatt adstsk Whafe t he
base 3 and the cover 4 are fitted.to each other, the guiding Tidge 13

becomes a guiglerio&eesk ihasnpralaihd e dpbbe aaabe&bea hBSyeoysd i

such a way that the bonding wire 1 vwund around the spool 2 held at the
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[Claim 3]
In the case that the engaging piece is arranged in either
N ‘the base or at the inner surface of the cover, it is possible
to store the spool in the spool case under a state in which
the spool is held at the base or the cover and it can contribute
to an improvement of “prevention of the looseness in the spool.
[Claim 4]

In the case that the engaging piece is integrally and
resiliently deformed with either the base or the cover, the
lbase or the cover is operated, resultlng in that each of the
engaging pieces is integrally and resiliently deformed to

— enable a fixing or a removing of the spool to be carried out
and then a workability in operation can be improved more.
{Claim 5]
| In the case that the spool is held in a lateral directed
state in such a way that its central axis maylbecome
substantially a horizontal orientation, a load of the wire

itself, vibration or shock during handling of or



of the cover 4 and projecting only by an amount of 1/2 (L)
openi ng section edge of the cover, thereby when the spool

the covers 4 are stored and tr orted.or_th
around t he c%i‘%br"'isc"fﬂu ?F@}mgg:jf

of wound wire can be effectively prevented.

[Claim 6]

-31- fromthe

) case a" is opened
or closed, the bonding wire 1 wound around the spool 2 is guided in such a
way that it is not contacted with the opening section edge 4a of the cover
4. In addition, the guiding ridge 13 is nmade such that a portion projected
fromthe cover opening section edge 4a is freely inserted into the inner
space 11 of the holding section 6, and its projecting end 13a is fitted to
t he opening section 12 at the end of -tfe hol ding section 6 so as to form
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A spool with its diameter of either one of or both end

flanges being in a range of 58.5 to 80 mm is processed and

the engaging pieces are formed in such a way that they may

be resiliently engaged with the outer circumferential edge

of the flange, so that for example, it is possible to

accommodate for various kinds of spools like the spool having

both flanges with same diameter from each other or the spool

having one flange with a larger diameter than that of the other

flange. In particular, in the case that the spool with one

flange having a larger diameter than that of the other flange

is processed, the present invention hay have a more superior

effect under a mutual multiplication of one advantage

provided in the spool itself and the other advantage in which

the flange of larger diameter is held to handle the spool and

the contact with the bonding wire wound around the spool can

be reduced even if a winding amount is increased to attain

a wound fat state.

[Claim 7]



2a of the spool 2 is set such that its winding finished end is stopped by a
tape at the flange 2b, although in the present exanple, the outer
circunferential ridge 5 of the base 3 is provided with the concave section
14 exposing the tape stopping end |la. The concave section 14 is arranged at
t he upper surface of the outer circunferential ridge 5 while being
oppositely. - 32 - faced against the nounting surface 10a acting as the
nount i ng neans, the spool 2 is held by the base 3 to be exposed in such a
way that the tape stopping end la is-pgsitioned within a range of opening

section of the goncave sectian .14, t.here e tape.stopping end |a of the
Spool 73 hot o ot SEREE RS HadY, 150 apadBlBY: HBG, oRETLRG RIS A tndadl (ool
such as twee.zersh | n addi t;i on,..since the tape. stopo ing end.la i osed at

the upper ertd® dfh§ HEHTs LD (Hhe (SRR &ASH DT &5 stossdy apt ed

for both i g:pgn lxgg %.%reavtvclzgﬂd %\r}:doulng ]i:ﬁ%rsdpool is not contaéted with the

opening section edge of the cover and the spool can be handled.
[Claim 9] |

If the spool case of the present invention is used, the
ﬁresent invention can be used preferably in this kind of
‘technical field as a handling method in which the spool can
be handled without making a direct contact with the spool by
hand.

Having described.specific preferred embodiments of the
invention with reference to the accompanying drawings, it
will be appreciatéd that the present invention is not limited
tq those precise embodiments, and that various changes and
modifications can be effected therein by one of ordinary skill
in the art without departing from the scope of the im}ention

as defined by the appended claims.



operation. 15 in the figure denotes a pressing section forned in a concave
shape at the side wall section 4b of the cover 4 so as to be abutted

agai nst the outer surface of the flange 2c of the spool 2 |oaded into the
guiding ridge 13. 16 denotes a pressing section projected at the outer
circunference of the guiding ridge 13 so as to be abutted against the inner
circunference of the cylindrical barrel section 2a of the spool 2. The
pressing section 15 prevents an axial |ooseness of the spool 2 and the
pressing section 16 prevents a | ooseness of the spool 12 in a direction

toward the ?ﬁéﬁ?%@'CLdlnﬁﬂaiéﬁ the foregoing, this kind of spool case is

recovered after its use I s passed through inspection, - 33 -
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concave portion 9,
to be fitted to each other, an nmprovement, wherein at least

one of the base and the cover is provided with engaging pieces
removably engaged with an odter circumferential edge of the
flange of said spool so as to hold said spool.

N .
2. A spool case according to Claim 1, wherein a plurality

of said engaging pieces are arranged.

3. A spool case according to Claim 1, wherein said engaging
pieces are arranged at either the inside part or the outside

part of the base or the cover.

4. A spool case according to Claim 1, wherein either the base
S~ or the cover provided with said engaging pieces is moulded
in such a way thaf it may be resiliently deformed, and the
engaging pieces are integrally and resiliently deformed with
said base or cover to enable an engaging or disengaging of

the spool to be carried out.

5. A spool case according to Claim 1, wherein the spool case

YR



concave portion 14 and pressing sections 15, 16 or the like and the
cooperative corners between the inner surface 5a at the outer
circunferential ridge 5 and the hol ding section 6 are formed as curved
surfaces having a R nore nore, a water splashing action at the drying step
after cleaning can be perfornmed rapidly and positively. In addition, in the
present exanple, an order of taking out the spool 2 stored in the spool
case a" is displayed at a proper |location of the spool case a". That is,
the'holding section 6 in the base 3 angkeach of the outer ends of the cover

Separat | on oF ALY YRS dod WRTL AL kS ppody o BEHM FHELES P
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resilient def orrra on O out er “en n-an rnwar ection

def orm ng tggbggg?g%gglgfﬁ%%ggoatgid removing the spool 2 is arranged near

t he engagi ng SecC outer “circunferential ridge 5. In addition,
the arrows 17, 18 and the synbol 19 are provided with nunerals 20, 21,

6. A spool case in which a spool is stored in it with either
one or both of both end flanges of the spool for winding up
a bonding wire being in a range of diameter of 58.5 to 80 mm
~ laccording to Ciaim 1, wherein the engaging pieces are formed
to be resiliently engaged with the outer circumferential edge

of said one flange.

7. A spool case according to Claim 1, wherein said base is
made such that an inner surface of the outer circumferential
ridge fitted to said cover is provided with a plurality of
engaging sections resiliently engaged with the oufer
circumferential edgé of the flange of the spool stored in the
spool case, each of the engaging sections is integrally and
resiliently deformed with said base to hold the spool
removably, said cover is provided with an expanded guiding
ridgé to be loaded into the barrel section of the spool, said
guiding ridge is formed to guide the spool when the spool case

is opened or closed.
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-- 34 - 22. The spool case of the present exanple constructed as descri bed
above is made such that each of the engaging sections 7 of the inner
surface 5a of the outer circunferential ridge 5 in the base 3 is
resiliently engaged with the outer circunferential edge of the flange 2b of
t he spool 2 around which the bonding wire 1 is wound, the spool 2 is held
at the base 3, the base 3 and the cover 4 are fitted to each other while
the guiding ridge 13 is being inserted into the cylindrical barrel section
2a of the spool 2 and then the spool _246an be stored in the spool case a".
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addition, after the base 3 and the cover 4 are separated fromeach other to
open the spool case a", the base 3 having the spool 2 held thereinis

handled to epable,Lpg.g F2%hdfd1ing a spool using a spool case according

to Claim 1, an improvement wherein the spool is held at either
the base or the cover by said engaging pieces and said spool
is handled without making any direct contact with the spool

~ by hand.

L



‘or di sengaging of the spool 2 to be carried out w thout performng any
direct contact of the spool with hand. That is, the held spool 2 is
mai nt ai ned by the resilient engaging force of each of the engagi ng sections
7, this held - 35 - state is not released so |l ong as these engagi ng
sections 7 are resiliently deforned-aad rel eased from t heTHid Shag 8aIeen Replaced
addition, the held state holds it by engagi ng each of the ns
7 to the outer circunferential edge of the flange 2b, wher s
no interference against thgp@QleCASROOFBANDING WIRESpool cylindrical

barrel section 2a or the inside part of the cylindrical barrel section 2a.
For exanple, in the case that the spool 2 is installed at the spool hol der
200, the hol di ng secti on pRSTRATI O TEO\RISALASWESe 3 on t he hol der 200

the spool 2 is outwardly fitted to the holder 200, and if the outer end
edge 5b of the outer circunferential ridge 5 is-defornmed i nwardly, each of

the engaging seghi0sede iSe iWHLBLALLYANALESI L S 8] I Bloviding
a new spool case in which the stored spool can be held without
contacting with it by hand, engaging or disengaging of the
spool in respect to the bonding device can be carried out

. without having any relation with a length of the holder or
presence or non-presence of an engaging means, a reliability
in holding the spool is high and a spool held state can be
easily maintained. In addition, solving means of the present
invention can be handled such that the spool is held by the
engaging pieces 7 ar;:anged at the base 3 and the spool is not
directly contacted with hand. The spool held state is
maintained by the resilienﬁ engaging force of each of the
quaging pieces 7 and this is not released so long as each
of these engaging pieces 7 is not resiliently deformed and
is not released from the flange. The held state causes each
of the engaging pieces 7 to be engaged with the outer
circumferential edge of the flange, wherein no interference
occurs against the wire wound around the spool barrel section

section or inside the barrel section.

Fi 1 ' , :
renre TAIS SHEET HAS BEEN

REPLACED




to rel ease the engaged state of the flange 2b, thereafter when only the
base 3 is released, the spool 2 is installed at the holder 200 (refer to
Fig. 16). During this operation, it is possible to release the spool
engagi ng nmeans 300 acconpani ed by the holder 200 into the concave sections
9, space 11 and the opening sectionlézéfr the like, resulting in that the
engagi ng neans 300 does not interfer 1th the spool installing operation.
When the spool 2 is renmoved fromthe hol der 200, it is satisfactory that

t he aforesaid operation is carried out and - 36 - then the spool 2 is
hel d by the base 3. Wth the foregoing, although several preferred

enbodi nents of the present inventEDE(iave been descri bed, the present
invention is not restricted to theés reférred enbodi ments and ot her
different preferred enbodi nents can be attained if they are within a scope
of the technical concept described in the cl$661of fihe present invention.
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For exanple, Fig. 17 shows an arrangenent in which the aforesaid nounting
surfaces 10a, 10b are not forned, but the | ower end surface of the spool
case a" is applied as a slant surface and in turn the lower end surface is
provided with a leg 23 for holding the spool 2 in such a way that its
central axis may beconme horizontal $9/gs to formthe nounting neans. In
addition, if the leg 23 is forned to"bé foldable, it is preferable that the
base 3 and the cover 4 can be closely stucked up to each other. In
addition, if any one of or both of the base and the cover are nade
transparent, it is preferable that ypeyand the standards of the wire 1
wound around the spool 2 can be ack dged. For a sake of convenience in
illustration, although the bonding wire 1 is shown in a |arger dianeter
than that of the actual wire and a singlﬁ | ayer winding is applied to the
spool - 37 - 2, it is apparenfqighat 488 wire 1 is afine wire with a
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of less than 1 mm the wire is wound in nulti-layer around the spool 2 and
the extremty end of the engaging section 7 is forned in such a size as one
in which it my not be contacted with the surface |layer of the wire 1 wound
around in nmulti-layer. The effects of the present invention are arranged in
an order of the clains as follows. é%y?§n1l] The engagi ng pi ece arranged at
the base or the cover is engaged w he outer circunferential edge of the
flange to enable the spool to be held at either the base or the cover.
Accordi ngly, the spool can be replaced with another one w thout damagi ng
the wire or the like under a direct contact of the surface of the wire with
hand and there is provided a general applicability that the accommodati on
for various kinds of bonding devic (éG attai ned w thout being

i nfluenced by a |l ength of the spool” HoYder~or the spool engagi ng neans or
the like. In addition, since the flange held condition is maintained by the
engagi ng pi eces, the present invention nay3provkﬂf an effect that even if
the operator hands off the degice, ﬁzhiga
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reliable handling in operation can be realized. - 38 - [daim?2] It can
be expected i.n the present invention that a positive characteristic in
hol di ng the spool described above and an operability in deformng the
engagi ng piece to release the held condition can be inproved. [Caim3] In
the case that the engaging piece i§49y@ﬁnged in either the base or at the
I nner surface of the cover, it is poSsible to store the spool in the spool
case under a state in which the spool is held at the base or the cover and
it can contribute to an inprovenent of prevention of the | ooseness in the
spool. [Caim4] In the case that the engaging piece is integrally and
resiliently deformed with either the base or the cover, the base or the
cover is operated, resulting in thEl@ch?bf t he engagi ng pieces is
integrally and resiliently deforne .
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enable a fixing or a renoving of the spool to be carried out and then a
wor kability in operation can be inproved nore. [Caim5] In the case that
the spool is held in a lateral directed state in such a way that its
central axis may become substantially a horizontal orientation, a |oad of
the wire itself, vibration or shock?gyging handl i ng of or - 39 -
transportation of the wire itself a | spersed in a substantial uniform
manner over an entire length of the wire which is wound around the spool,
resulting in that a collapsing of wound wire can be effectively prevented.
[Claim6] A spool with its dianeterJggﬁsithsl one of or both end flanges
being in a range of 58.5 to 80 mmi oessed and the engagi ng pieces are
formed in such a way that they may be resiliently engaged with the outer
circunferential edge of the flajgg, so that for exanple, it is possible to
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accommodat e for various kinds of spools |Iike the spool having both flanges
W th sanme dianeter from each other or the spool having one flange with a

| arger diameter than that of the other flange. In particular, in the case
that the spool with one flange having a |larger dianeter than that of the
ot her flange is processed, the preﬁﬁgyéjnvention hay have a nore superior
effect under a nutual nultiplicati on“off one advantage provided in the spool
itself and the other advantage in which the flange of larger dianeter is
hel d to handl e the spool and the contact with the bonding wire wound around
t he spool can be reduced even if a wnding anmount is increased to attain a
wound fat state. [Claim7] - 40 - Since the spool is guided by the
guiding ridge arranged in the cover when the spool casggis opgfed or
closed, the bonding wire wound around tfg spool is Rot cogyacted with the
openi ng section edge of the cover arg tHe spool canﬂbe ﬁaqdlgd? ©

______

FIG. 11




[Caim9] If the spool case of the present invention is used, the present

I nvention can be used preferably in this kind of technical field as a
handl i ng net hod in which the spool can be handl ed wi thout making a direct
contact with the spool by hand. Having described specific preferred

enbodi ments of the invention with ﬁgpe?ence to the acconpanyi ng draw ngs,

it wll be appreciated that the present invention is not limted to those
preci se enbodi nents, and that various changes and nodifications can be
effected therein by one of ordinar (Il in.the art w thout departing from
t he scope of the invention as defi EE#Y tﬂézappended cl ai ms. - 41 -
WHAT IS CLAIMED IS: 1. A spool case tor storing a spool for winding up a
bonding wire within the spool case conprised of a4Qaaé and a cover to be
fitted to each other, an |npro§en%nt2awh$ée25 g4,pe. t
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one of the base and the cover is provided with engaging pieces renovably
engaged with an outer circunferential edge of the flange of said spool so
as to hold said spool. 2. A spool case according to aiml, wherein a
plurality of said engaging pieces are arranged. 3. A spool case according
to Caim1, wherein said engaging '9z S are arranged at either the inside
part or the outside part of the base” orf the cover. 4. A spool case
according to Claim3, wherein either the base or the cover provided with
sai d engaging pieces is noulded in such a way that it may be resiliently
def ormed, and the engagi ng pieces are integrally and resiliently deforned
with said base or cover to enable FthEgaglqﬁ or disengagi ng of the spoo
a g

to be carried out. 5. A spool case Fdi to Claim1, wherein the spool
case - 42 - is fornmed in such a way that the stored spool can be held
under a lateral oriented state mﬁthGits cedral axis bei ng
9
3 —"1 l"‘*\
A& ’"L‘vf*xl R 11
g —A& XA LA
7 A/ B
1 | ~7 r‘ ¢
Y, pr -8
=1 7
..... - l %
8 E- '\ ‘.l k" \Q:
Y\ :‘) LN g1 - 7
'—"" \\‘\\\\ ’I"/ \~~\‘\ :~\’5b
TN\ <
™ Pl il S /)\\
9 1 /! 7 S N\ ’W‘\
L)
N o e X =
[ / N
12 7' 5a 5




substantially horizontal. 6. A spool case in which a spool is stored in it
with either one or both of both end flanges of the spool for winding up a
bonding wire being in a range of dianeter of 58.5 to 80 nm according to
Claim 1, wherein the engaging pieces are forned to be resiliently engaged
with the outer circunferential edggbpfgsaid one flange. 7. A spool case
according to Claiml, wherein said”dase is nade such that an inner surface
of the outer circunferential ridge fitted to said cover is provided with a
plurality of engaging sections resiliently engaged with the outer
circunferential edge of the flange of the spool stored in the spool case,
each of the engaging sections is integrally and resiliently defornmed with
sai d base to holgkgt S renovably, said c i s pgrayyded with an
expanded guidinditd;;egﬁ%i | oaded into the E%f(%L SQJSi n of the spool
said guiding ridge is forned to guide the spool when the spool case is
opened or cl osed.
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- 43 -8 A Speq 5 | ﬁfﬁ M the spool having the
* bo W re E‘Jlélﬁa Zﬁei{ﬁg’fs p%a 9t8 sggool case. 9. A nethod fqd
h g a spool using a spool casge accordl ng to daim1, an mprovement

n-the -spnool s held-at either the base—or—the—cover hA_LCQ_Ld F-YaVal

FEXEORRHEABSIRAGT | s handl ed wit hout making any direct contact with tH

Spool by hand. _
SPOOL CASE OF BONDING WIRE

An object of the present invention consists in providing a spool case in which the stored spool
can be held without contacting with it by hand, engaging or disengaging of the spool in respect
" to the bonding device can be carried out without having any relation with a length of the holder
or presence or non-presence of an engaging means, a reliability in holding the spool is high and
a spool held state can be easily maintained. In addition, solving means of the present invention
can be handled such that the spool is held by the engaging pieces (7) arranged at the base (3)
and the spool is not directly contacted with hand. The spool held state is maintained by the
resilient engaging force of each of the engaging pieces (7) and this is not released so long as
each of these engaging pieces (7) is not resiliently deformed and is not released from the
flange. The held state causes each of the engaging pieces (7) to be engaged with the outer
circumferential edge of the flange, wherein no interference occurs against the wire wound
% around the barrel section or inside the barrel section.

Figure 1.
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