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TITLE OF THE INVENTION
Apparatus for Aligning Eiectronic Component Chips
BACKGROUND OF THE INVENTION

Field of the Invention

5 | The present invention relates to an apparatus for
aligning electronic component chips, which is adapted to
bring a plurality of electronic component chips, including
passive components, active components and other electrical
components, as well as not only completed chip-type

10  electronic components but also semifinished electronic
component chips, into a state aligned along a prescribed
direction.

Description of the background Axt

The assignee (applicant) has proposed a cassette

15 storing a plurality of electronic component chips, which
is adapted to provide the plurality of electronic
component chips to an apparatus for supplying such
electronic component chips, in Japanese Patent Application
No. 62-969%925 (corresponding to EP 0288277A2 and USSN

20 184112) etc.

The aforementioned cassette storxing electronic
component chips basica1ly comprises a plurality of
electronic component chips, a case which is provided with
a storage space for storing the electronic component chips

25 in its interior and an outlet communicating with the
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direction. Description of the background Art The assignee (applicant) has
proposed a cassette storing a plurality of electronic conponent chips,

whi ¢h is 'adapted to provide the plurality of~®l ectronic conponent chips to
an apparatus for supplying such el ectronic conponent chips, in Japanese

Pat ent- Application No. 62-96925 (corresponding to EP 0288277A2 and USSN
+184112) etc. The aforenenti oned cassette storing el ectronic conponent chips

basically conprises a plurality of

storage space for discharging the electronic component
chips, and an openable closure for closing the outlet. A
manufacturer of electronic component chips can directly
use such a cassette storing eléctronic component chips as

5 a packaging mode which is applicable to transportation of
electronic component chips, while a user of electronic
component chips can directly mount the cassette on a chip
mounting apparatus for supplying a plurality of electronic
component chips to a chip mounting step.

10 Fig. 6 is a sectional view showing a chip mounting
step, which is carried out usiﬁg a cas#ette 1 (shown in
phantom lines) storing electronic component chips. The
cassette 1 is directly mounted on an aligning apparatus 2
for electronic component chips, which serves as a hopper

15 of a chip mognting apparatus. In more concrete terms; an
outlet of the cassette 1 is directed to an opening 3 of
the aligning apparatus 2 so that the cassette 1 is fixed
to the aligning apparatus 2. Then a closure of the
cassette 1 is so opened as to supply a plurality of

20 electronic component chips 4, which have been stored in a
storage space of the cassette 1, into the aligning
apparatus 2 from the outlet. The electronic component
chips 4, which are illustrated in a simplified manner in

Fig. 6, are in the form of rectangular parallelopipeds,

25 for example.’
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el eCt roni ¢ conponent chips, a case which is provided with a storage space
for storing the electronic conponent chips in its interior and an outlet
comunmi cating with the -2- storage space Tor discharging the electronic

conponent chi ps, and an openable closure for closing the outlet. A
manuf acturer of el ectronic conponent chips can directly use such a cassette

storing el ectronic conponent chips as

The aligning apparatus 2 is generally inclined at an
angle 5, which is selected to.be about 45°, for example.
The electronic component chips 4 supplied in the aligning
apparatus 2 successively pass through a larger chamber 6
5 and a smaller chamber 7, to finally reach an aligning
passage 8. The aligning passage 8, which is illustrated
with a plurality of electronic component chips 4 in Fig.

6, is adapted to guide such a plurality of electronic

component chips 4 to move in a state aligned along a

10 prescribed direction. 1In order to attain such a function,

the sectional dimensions of the aligning passage 8 are
selected to be in certain relation to thése of each
electronic component chip 4. .
The electronic component chips 4 are already aligned
15 with each other when the same are introduced into an inlet
9 for the aligning passage 8, and discharged from an
outlet 10 while maintaining such an aligned state. Since
the electronic component chips 4 discharged from the
outlet 10 are aligned along a prescribed direction, it is
20 possible to efficiently .carry out the chip mounting step
by handling the electronic component chips 4 while
continuously holding the aligned state.
The sectional area of the internal space provided in
the aligning apparatus 2 is abruptly reduced at the

25 boundary between the smaller chamber 7 and the aligning
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a packagi ng nmode which is applicable to transportation of electronic
conponent chips, while a user of electronic conponent chips can directly
mount ‘the cassette on a chip nmounting apparatus for supplying a plurality
of electronic conponent. chips to a chip nmounting step. Fig. 6 is a
sectional view showing a chip nounting step, which is carried out using a
cassette 1 (shown in phantomlines) storing electronic conmponent chips. The
cassette 1 is directly nounted on an aligning apparatus 2 for electronic
conponent chips, which serves as a hopper of a chip nmounting apparatus. In

nore concrete terns, an
passage 8. Therefore, the electronic component chips 4
tend to jam in a portion of the smaller chamber 7 around
the inlet 9 for the aligning passage 8. In order to
prevent such jamming, a blowing passage 11 is provided in
5 the vicinity of the inlet 9 for the aligning passage 8, to

introduce compressed air from the exterior in an
inﬁermittent mannexr, for example. The compressed air thus

introduced through the blowing passage 11 blows off the

electronic component chips 4 jamming around the inlet 9

10 for the aligning passage 8, to agitate the same.

A number of such aligning apparatus 2 for electronic
component chips are mounted on a chip mounting apparatus,
for example, to be exchangeable with other types of
aligners at need. |

15 In general, such an aligning apparatus 2 is made of a
metal. This is because relatively high‘wear resistance is
required for the aligning apparatus 2 since wall surfaces
defining the larger and smaller chambers 6 and 7 are
struck and rubbed by the electronic component chips 4.

20 Particularly higher .wear resistance is required for the
smallexr chamber 7, whose wall surface is strongly struck
by the electronic component chips 4, which are blown off
by the compressed air from the blowing passage 11. On the
othér hand, it is necessary to eliminate static

25 electricity, which is caused by collisions of the
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outlet of the cassette 1 is directed to an opening 3 of the aligning
apparatus 2 so that the cassette 1 is fixed to the aligning apparatus 2.
Then d closure of the cassette 1 is so opened as to supply a plurality of
el ectroni ¢ conponent chips 4, which have been stored in a storage space of

the cassette 1, into the aligning apparatus 2 fromthe outlet. The
el ectronic conponent chips 4, which are illustrated in a sinplified manner
fn Fig. 6, are in the formof rectangul ar parall el opi peds, for exanple.

electronic component chips 4, through conductivity of the
metal material, thereby attaihing smooth movement of the
electronic component chips 4.
While the aligning apparatus 2 for electronic
5 component chips is generally made of a metal for the
: aforementioned reasons, the following problems are caused
in relation to the metal material:
First, complicated or costly working such as cutting
work or die-casting is required, in order to prepare the
10 aligning apparatus 2 from a metal. Consequently, not only
the cost for the aligning apparatus 2 itself but that for
a chip mounting step, employing a large number of such
aligning apparatus 2, is increased.
Further, the weight of the aligning apparatus 2 is
15 increased because of the metal material, leading to
increase of a burden in handling of such an aligning
apparatus 2.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to
20 provide an aligning apparatus for electronic component
chips, which can solve problems that may be caused when
the aligning apparatus is made of a metal, as hereinabove
described.
The present invention is directed to an apparatus for

25 aligning electronic component chips, which comprises a
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-3- " The al i gni ng agparatus 2 is generally inclined at an angle 5, which is
sglected to be about 45[err], for exanple. The el ectronic conponent chips 4
supplled IHhSH%UiHB@ﬂm_ camparatus 2 successtvely pass through a | arger

- chamber anber 7, to finally reach an aligni ng passage 8.
The allgnl |ch Is illustrated with a plurality of electronic
conponent 6, Is adapted to guide such a plurality of

el ectronic

chamber for storing a plurality of electronic component
chips in random states, and an aligning passage
communicating with the chamber for guiding the electronic
component chips, being stored in the chamber, to move in a

5 state aligned along a prescribed direction. In order to
solve the aforementioned technical problems, the present
invention has the following structure:

The inventive aligning apparatus for electronic
component chips is made of a resin material as a whole.

10 Further, at least a wall surface defining the chamber and
that defining the aligning passage are provided with
conductivity.

Such conductivity may be provided by a metal—plated
film which is formed on the surface of the resin material.

15 Alternatively, a resin material which is filled with a
conductive filler may be employed, in order to provide the
aforementioned conductivity. In the latter case/_at least
the wall surface defining the chamber and that defining
the aligning passage may be coated with an antistatic

20 agent, in order to attain sufficient conductivity.

A wall surface of the chamber defining a portion,
which is close to an inlet for the aligning passage, may
be provided by a metal block at need, and the resin

material may be molded in such a state that the metal

25 block is inserted therein.



conﬁonent chips 4 to nove in a state aligned along a prescribed direction.
In order to attain such a function, the sectional dinensions of the

al i gni ng passage-8—are—setected to be in ceftain relation to those of each

el ectroni ¢ conponent chj 44 The el ectronic conponent chips 4 are already
al i gried wi tThis en the sanme are introduced into an inlet 9 for
t he aligning ﬁgm di scharged froman outlet 10 whil e mai ntaining
such an alig e the el ectronic conponent chips 4 discharged

fromthe outlet 10 are aligned along a prescribed direction, it is
According to the present invention, the aligning
apparatus for electronic compénent chips is made of a
resin material as a whole, whereby the weight of such an
aligning apparatus for electronic component chips can be
5 reduced. Thus, it is easy to handle the aligning
apparatus for electronic component chips. When a large
number of such aligning apparatus for electronic component
chips are mounted on a chip mounting apparatus for
carrying out a chip mounting step, the aligning apparatus

10 for electronié component chips are suécessively brought
into a position corresponding to a certain pickup position
for the electronic component chips in accordance with a
prescribed program, in order to supply the electronic
component chips from the aiigning apparatus to the pickup

15 position. When the aligning apparatus for electronic
cohponent chips are reduced in weight, it is possible ﬁo
increase the speed of movement of such aligning apparatus,
thereby enabling increase in speed of the chip mounting
step.

20 When the aligning apparatus for electronic component
chips is made of a resin material, it is possible to
manufacture the aligning apparatus by a molding technique
such as injection molding, for example, whereby the cost

therefor can be reduced.

25 Furthexr, it is also possible to reduce the



possible to efficiently carry out the chip nounting step by handling the
el:ectroni c _conmponent chips 4 while continuously holding the aligned state.
The ‘secti'onal area of the internal space provided in the aligning apparatus
2.1 s abrupt | This Sheut HaBeai Réplagegboundary bet ween the snmal | er chanber 7 and the

ql i gni ng ﬂ"l'"aﬂ"ﬂﬂmmnrheref ore, the electronic conponent chips 4

manufacturing cost, due to replacement from the metal

material to the resin material. 1In addition, such

aligning apparatus for electronic component chips can be

mass-produced by application of the molding technigue such
5 as injection molding.

In the inventive aligning apparatus for electronic
component chips, at least the wall surface defining the
chamber and that defining the aligning passage are
provided with conductivity, whereby it is possible to

10 prevent static electricity caused by movement of the
electronic compénent chips. Thus, the electronic
component chips are prevented from adhesion to any wall
surface. Thus, it is possible to attain smooth movement
of the electronic component chips in the aligning

15 apparatus.

When the aforementioned conductivity is provided by a
metal-plated film, it is possible to improve wear
resistance and slipperiness of the wall surfaces which are
brought into contact with the electronic componént chips.

20 Also when a resin material filled with a conductive filler
is employed in place of the metal-plated £film, it is
possible to sufficiently provide the aforementioned wear
resistance and slipperiness by selecting the resin

material so that smoothness of the resin surface is

25 increased.



tend to jamin a‘EBTTTTWTTﬁ the smal |l er chanber 7 around the inlet 9 for

the allgmgm&mﬂ@§ In order to prevent such jamm ng, a bl ow ng passage
11 is pro |C|n|ty of the inlet 9 for the aligning passage 8,

to introd air fromthe exterior in an intermttent manner,
For'exanp ssed air thus introduced through the bl ow ng passage

11 bl ows off the electronlc conponent chips 4 jamm ng around the inlet 9
for the aligning passage 8, to agitate the sanme. A nunber of such aligning
apparatus 2 for electronic conponent chips are nounted on a chip nounting

appar at us,

When a metal block is employed for providing the wall
surface of the chamber definihg a portion close to the
inlet for the aligning passage, the metal block, which is
superior in reliability to a metal-plated film, for

5 example, is consequently adapted to form a portion exposed
to particularly strong movement of the electronic
component chips with a strong requirement for smooth
movement of the electronic component chips. Thus, it is
possible to provide an aligning apparatus for electronic

10 component chips, which has higher reliability in wear
resistance and slipperiness. When such a metal block is
employed, the resin material is molded in such a state
that the metal block is inserted therein, whereby it is
possible to manufacture the aligning apparatus for

15 electronic component chips to simultaneously include the
metal block, while hardly reducing efficiency in the step
of molding the resin material.

The inventive aligning apparatus. for electfonic
component chips can be mass-produced at a low cost as

20 described above, and hence no significant problem is
caused in relation to the cost even if worn aligning
apparatus must be exchanged.

These and other objects, features, aspects and
advantages of the present invention will become more

25 apparent from the following description of the present



fonlexaaneT_LQ—be—exehangeabIe W th other types of aligners at need. In
' This i s because

general , such an_al.i |ng apparatus 2 is nmade of a netal.

rel affhig esistance is required Tor the aligning apparatus 2
since ‘ ﬂi defining the larger and snmaller chanbers 6 and 7 are
struck t he el ectronic conponent chips 4. Particularly higher
- Wwear resistance is required for the smaller chanber 7, whose wall surface
Is strongly struck by the el ectronic conponent chips 4, which are bl own off

by the conpressed air fromthe bl owi ng passage 11. On the

invention when taken in conjunction with the accompanying

drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

.Fig. 1 is a perspective view of an aligning apparatus

5 21 for electronic component chips according to an

embodiment of the present invention, illustrating a body
22 and a side plate 23 in a separated state;

Fig. 2 is a sectional view taken along the line II -
II in Fig. 1;

10 Fig. 3 is a perspective view showing a body 22 which
is included in an aligning apparatus 21 according to
another embodiment of the present invention;

Fig. 4 is a sectional view illustrating the
embodiment shown in Fig. 3 in correspondence to Fig. 2;

15 Fig. 5 is a perspective view showing @ body 22 which
is included in an aligning apparatus 21 acéérding to still
another embodiment of the present invention; and

Fig. 6 is a longitudinal sectional view showing a
conventional aligning apparatus 2 for electronic component

20 chips, which is in a used state.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is a perspective view showing an aligning
apparatus 21 for electronic component chips according to
an embodiment of the present invention. Referring to Fig.

25 1, the aligning apparatus 21 is separated into a body 22

- 10 -



other hand, 7T TS Tecessary to elimnate static electricity, whichis

caused thﬂﬁ&kk§B MR, ?f t he -5- el ectroni c conmponent chips 4, through

conductl
t he elec
electrom

10

15

20

25

I materi al, thereby attaining snooth novenent of
t chips 4. v%lle the aligning apparatus 2 for
Ips is generally nmade of a netal for the

and a side plate 23. Fig. 2 is a sectional view taken
along the line II - II in Fig; 1.

As shown in Fig. 1, an opening 24 is provided on one
end portion of the body 22. In order to introduce a
plurality of electronic component chips (corresponding to
the electronic component chips 4 shown in Fig. 6) into the
opening 24, the cassette 1 storing electronic component
chips, which is shown in Fig. 6, is moﬁnted onto the
opening 24. - The electronic component chips are thus
supplied into the aligning apparatus 21 and successively
pass through a larger chamber 25 and a smaller chamber 26,
to finally reach an aligning passage 27.

Similarly to the aligning passage 8 shown in Fig. 6,
the aligning passage 27 is adapted to guide the plurality
of electronic component chips to move in a state aligned
along a prescribed direction. Although the aligning
passage 27 has a bent configuration in this embodiment,
sucﬁ a configuration is not an essential feature of the
present invention but the aligning passage 27 may linearly
extend similarly to the aligning passage 8 shown in Fig.
6.

A blowing passage 30 (shown in broken lines in Fig.
1), which has a similar function to the blowing passage 11
shown in Fig. 6, is preferably provided in the vicinity of

the inlet 28 for the aligning passage 27.

- 11 -



af of ement i omed—reasons, _the followi ng problens are caused in relation to

tpe_net@hsggg lal: First, conplicated or costly working such as cutting
wor k or qi Replacedoqui red, in order to prepare the aligning apparatus
2 from a? ﬁm ently, not only the cost for the aligning apparatus
2 itself chip nounting step, enploying a | arge nunber of

such aligning apparatus 2, is increased. Further, the weight of the
aligning apparatus 2 is increased because of the nmetal material, leading to

..ncrease of a burden in handling of such an aligning

In addition to such provision of the blowing passage
30, the smaller chamber 26 is further schemed in order to
attain smooth movement of the electronic component chips.
First, a gate 32, which allows passage of the
5 electronic component chips through a relatively small path
31, is provided in the vicinity of the boundary between
the smaller chamber 26 and the larger chamber 25. The
gate 32 is adapted to prevent the électronic component
chips which are located in a relatively low portion, such
10 as those positioned in the smaller chamber 26, for
example, from jamming céused by gravity of each electronic
component chip when the aligning apparatus 21 stores a
large number of electronic component chips, thereby
preventing inhibition of smooth movement of the electronic
15 component chips. The gate 32 is also adapted to
substantially constantly maintain gravity which is applied
to the electronic component chips, particularly those
positioned in the smaller chamber 26, with no regard to
the quantity of the electronic component chips stored in
20 the aligning apparatus 21. The path 31 provided in the
gate 32 is preferably defined by a rounded inner.

peripheral surface.

Further, the inner peripheral surface of the smaller

chamber 26 is defined by a rounded wall surface 33, as

25 shown in Fig. 2.

- 12 -



apparatus 2. SUMMARY OF THE | NVENTI ON Accordi ngly, an object of the present
i.nvention iS to provide an aligning apparatus for electronic conponent

chi ps, whigh sk HdRBLRR! €M that may be caused when the aligning
apparatus | Hﬁﬁﬁg!m tal, as herei nabove described. The present
I

I nvention iEl an apparatus for aligning electronic conponent
chi ps, whic

In this embodiment, both of the body 22 and the side
plate 23 of the aligning apparatus 21 are made of a resin
material. It is particularly important that the resin
material herein employed has conductivity. Such

5 conductivity is preferably not more than 10'° Q.cm in terms
of surface electrical resistance, for example. In order
to attain such conductivity, an ordinary resin material is
filled with a conductive filler of carbon or a metal. In
addition to such filling with the conductive filler, wall

10 surfaces 34, 33 and 35 respectively defining the larger
chambexr 25, the smaller chamber 26 and the aligning
passage 27 may be coated with an- antistatic agent, since
higher conductivity is required for such wall surfaces, in
particular.

15 The aligning passage 27, which is exposed to pressure
of compressed air introduced from the blowing passage 30,
for example, tends to cause bending deformation.
Therefore, the resin material must have relatively high
strength. For example, the Young’s modulus of the resin

20 ° material is preferably at least 250 kg/mm2.

Furthexr, the resin material preferably has a mold
shrinkage rate of not more than 0.04 %, and a linear
expansion coefficient of not more than 4.0 x 107%ec™,

In addition, the resin material must have wear

25 resistance and slipperiness in excess of prescribed

- 13 -



- 6- Vchanber_f_ar_sultj_ng_a_pJ_ULal ity of electronic conponent chips in random

states, and an aligning passage comuni cating with the chanber for guiding
t he ‘el’ect r orihis ShestiasBeen Repla¢eds, bei ng stored in the chanber, to nove in a
state ali gneduﬂnn uumﬁmrl bed direction. In order to solve the

I

af orenent i one obl ens, the present invention has the follow ng
structure: The inventive aligning apparatus for electronic conponent chips

i,.s made of a resin material as a whol e.

levels.

A resin material capable of satisfying the above
requirements may be prepared from polyphenylene sulfide,
polyacetal, a bulk molding compound of polyethylene

_ 5 terephthalate, liquid crystal polymer, or the like.

% ' The body 22 and the side plate 23, which are thus
made of the resin material respectively, are integrated
with each other, as shown in Fig. 2. Such integration can
be made by fitting such as thermal welding, ultrasonic

10 welding, thermal caulking, snap fitting or the like.
While the body and the side plate, which are made of a
metal, of the conventional aligner are joined with each
other by metal screws, those of this embodiment can be
joined with no screws since the same are made of the resin

15 material as described above, whereby the cost can be
reduced also in this point. In this embodiment, however,
employment of metal screws is not forbidden as to
integration of the body 22 and the side plate 23.

In the embodiment shown in Fig. 1, the side plate 23

20 may be provided in a transparent state, so that it is
possible to observe movement of the electronic component
chips in the aligning apparatus 21. 1In this case, the
resin material for the side plate 23 may contain no
conductive filler; since transparency of the resin

25 material is reduced if the resin material is filled with

- 14 -



Furt her, at | east a wall surface defining the chanber and that defining the
allgnlng rOV|ded with conductivity. Such conductivity nmay be

provi ded by a dhedl filmuwhich is formed on the surface of the resin
naterlalthﬁﬁh a resin material which is filled with a conductive
filler n order to provide the aforenentioned

conduct|V| case, at least the wall surface defining the

chanber that deflnlng the al i gni ng passage may be coated with an
antlstatlc agent, in order to attain sufficient conductivity.

the conductive filler. Also in this case, however, it is

preferable to coat at least a'portion of the side plate
23, which is to be in contact with the electronic

component chips, with an antistatic agent.

: 5 Figs. 3 and 4 show another embodiment of the present

invention. PFig. 3 is a perspective view which corresponds

4

to Fig. 1, but illustrates no side plate 23. Fig. 4 is a

sectional view corresponding to Fig. 2.

Referring to Figs. 3 and 4, parts corresponding to

10 those shown in Figs. 1 and 2 are indicated by similar
reference numerals, to omit redundant description.

In this embodiment, a body 22 of an aligning
apparatus 21 for electronic component chips is made of an
ordinary resin material, which is called engineering

15 plastics. There is no need to f£ill this resin material
with a conductive filler, and hence no conductivity is
required for the resin material itself. Further, wear
resistance and slipperiness are not strongly required for
the resin material, as compared with the embodiment shown

20 in Figs. 1 and 2. This.also applies to the side plate 23
(Fig. 1), which is not shown in Fig. 3.

In such a body 22, wall surfaces 34, 33 and 35
respectively defining a larger chamber 25, a smaller
chamber 26 and an aligning passage 27 are covered with a

25 metal-plated film 36. Fig. 3 shows a region covered with

- 15 -



A wal | surface of the cha r defining a portion, which is close to an
I nl et for gni ng passage, may be provided by a netal block at need,
bl ock

_ahd'the resin H%Eh&hR- e nolded in such™a state that the netal
is i nsert ed® - According to the present invention, the
al i gni ng app \ﬁ“‘\w\‘ ctronic conponent chips is made of a

the metal-plated film 36 with spots. Such a metal-plated
film 36 is formed by nickel-phcsphorus electroless
plating, for example.
As shown in Fig. 4, the side plate 23 is covered with
5 no such metal-plated film. However, the side plate 23 may
also be covered with a metal-plated film, if necessary.
The metal-plated film 36, covering the wali surfaces
33, 34 and 35 as hereinabove described, may further cover |
other éortions of the body 22.
10 Fig. 5 shows still another embodiment of the present
invention. This is a perspective view, which corresponds
to Fig. 1 but illustrates no side plate 23.
Referring to Fig. 5, parts corresponding to those of
Fig. 1 are indicated by similar reference numerals, to
15 omit redundant description.
A body 22 of an aligning apparatus 21 for electronic
component chips shown in Fig. 5 is different from the body
22 showﬁ in Fig. 1 in_a point that the same cdmprises a
metal block 37. The metal block 37 provides the most part
20 of a wall surface 33 of.-a smaller chamber 26. When a
resin material for forming other portions of the body 22
is molded, the metal block 37 is inserted in a metal mold
for molding the resin material. The metal block 37 may be

formed of any metal, such as stainless steel, aluminum or

25 iron, for example.
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resin material as a whol e, mhereby t he wei ght of such an aligning apparatus

for electronrnmnmapﬂﬂﬂnﬁn l@28 can be reduced. Thus, it is easy to handle
t"he ali gni ng a Iectronlc conponent ChIpS When a | arge nunber

of such allgnl or el ectroni c conponent chips are nmounted oh a
chi p nmounting appara us or carrying out a chip nounting step, the aligning
apparatus for electronic conponent chips are successively brought into a
position corresponding to a certain pickup position for the electronic
conponent chips in accordance with a prescribed program in order to supply

the electronic
The metal block 37 is effective not only in
conductivity but in wear resistance, in particular. In
other words, the metal block 37 is superior in reliability
to the metal-plated film 36, as to wear resistance.

5 ' While the wall surface 33 of the smaller chamber 26,
corresponding to a wall surface defining a portion close
to an inlet for an aligning passage 27, is provided by the
metal block 37 in the embodiment shown in Fig. 5, wall
surfaces of other portions may also be provided by similar

10 metal blocks at need.

In each of the embodiments as described above, the.
aligning passage 27 first communicates with the smaller
chamber 26, which in turn communicates with the larger
chamber 25. However, the internal space of the aligning

15 apparatus 21 may not be divided into the smaller chamber
26 and the larger chamber 25, but a single chamber may
directly communicate with the inlet for the aligning
passage 27.

Although the present invention has been described and

20 illustrated in detail, it is clearly understood that the
same is by way of illustration and example only and is not
to be taken by way of limitation, the scope of the present

invention being limited only by the terms of the appended

claims.
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conponent chips—fromthe aligning apparatus to the pickup position. Wen

the aligning . apparatus for el ectronic conponent chips are reduced in

wei ght; it is [big8hepsiF n | ghse the speed of noverment of such aligning
appar atus, ther crease in speed of the chip nmounting step.
When the aligni r electronic conponent chips is nmade of a

resin material, it is possible to manufacture the aligning apparatus by a
nmol di ng techni que such as injection nolding, for exanple, whereby the cost
t heref or can be reduced.

CLAIMS:

1. an apparatus for aligning electronic component
chips, being made of a resin material as a whole,
comprising:

a wall surface defining a chamber for storing a

5 plurality of electronic component chips in random states;
and |

a wall surface defining an aligning passage
communicating with said chamber for guiding said
electronic components, being stored in said chamber, to

10 move in a state aligned along a prescribed direction,
at least said wall surface defining said chamber and

said wall surface defining said aligning passage being

provided with conductivity.

2. An apparatus for aligning electronic component
chips in accordance with claim 1, wherein said
conductivity is provided by a metal-plated film formed on

the surface of said. resin material.

3. An apparatus for aligning electronic component
chips in accordance with claim 1, wherein a resin material
filled with a conductive filler is employed as said resin

material, thereby providing said conductivity.

-~ 18 -
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Further, it is also possible to reduce the -8- manufacturing cost, due
to repl acepent—fromthemetal material to the resin material. In addition,

such dlignin ) at.us. faor el ectroni c conmponent chi ps can be nmass-produced
s:S e ed . . .o . .
m‘ i ng techni que such as injection nolding. In the

by applic
i nventive tus for electronic

4. An apparatus for aligning electronic component
chips in accordance Qith claim 3, wherein at least said
wall surface defining said chamber and said wall surface
defining said aligning passage are coated with an

antistatic agent.

5. An apparatus for aligning electronic component
chips in accordance with claim 1, wherein a wall surface
of said chamber defining a po;tion close to an inlet for
said aligning passage is provided by a metal block, and

5 said resin material is molded in such a state that said

metal block is inserted therein.

6. A device for supplying small items in a
desired orientation, the device comprising a chamber in
which said items are agitated and are guided by walls of
the chamber into the desired orientation the walls of the
chamber being formed from a conductive material in order

to obviate the build up of static electricity thereon.

7. A device as claimed in claim 6, wherein the

material forming the chamber is a low-friction material.
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conponent chi ps, at least the wall surface defining the chanber and that
defi,ni ng, the ali age are provided with conductivity, whereby it is

possi bl e’ t o Pprevent st t| h@dtricity causéd by novenent of the electronic
conponent chi pis Shésk eﬁb ectroni c conponent chips are prevented from

adhesion to any Thus, it is possible to attain snooth
nmovenment of the onent chips in the aligning apparatus. \Wen

t he aforenentlon conductivity is provided by a netal-plated film it is
possi ble to i nprove wear

ABSTRACT OF THE DISCLOSURE

An apparatus for aligning electronic component chips,
which is made of a resin material as a whole, comprises a
chamber for storing a plurality of electronic component
5 chips in random states, and an aligning passage for
guiding the electronic component chips, being storxed in
the chamber, to move in a state aligned along a prescribed
direction. A wall surface defining the chamber and that
defining the aligning passage are provided with |
10 conductivity, by formation of a metal-plated film or the
like. Thus, static electricity, which may be caused by
movement of the electronic component chips, is prevented,

in order to attain smooth movement of the electronic

component chips.
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resistance and slipperiness of the wall surfaces which are brought into-
cont act—wtirthe—etectrontc conponent chips. Al so when a resin materi al
Till ed W%t e 150 ductive filler is enployed in place of the netal-pl ated
film it fgRENran G eplaced ¢ £ i ci ent |y provide the aforenentioned wear

resi stanc ( ness by selecting the resin material so that
_snoot hnes surface is increased.

FIG. 1




- 97 When a metat—btock—s—enpl oyed for providing the wall surface of the
r

chanber geafd ni iQn close to the inlet for the aligning passage, the
et &l “bl o §hg&%e|e erior inreliability to a netal-plated film for
exanpl e, " adapted to forma portion exposed to particularly

strong no el ectroni c conponent chips with a strong requirenent
for snmooth novenent of the electronic conponent chips. Thus, it is possible
to provide an aligning apparatus for electronic conponent chips, which has
hi gher reliability in wearF/G 3

FI1G.4
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resistance_and slipperiness. Wien such a netal block is enployed, the resin

material is nolded imsuch—a-state that the nmetal block is inserted
therein,: Mhﬂmﬁﬁﬁak&sﬁé RoEsigle to manufacture the aligning apparatus for

el ectronic c si mul t aneously include the netal block, while
hardly reduci ' ,m in the step of nolding the resin material. The

i nventive al s for electronic conponent chips can be
mass-produced at a | ow cost as descri bed above, and hence no significant
problemis caused in relation to the cost even if worn aligning

FIG.5




appar at us nust be exchanged. These and ot her objects, feat(reS, aspects and™
advant ages of the present 1nvention will becone nore apparent fromthe

T ol'l oWing Hesshkd Ahd $2Bn Réolakdd€ Pr esent - 10 - invention when taken in

conj uncti on mm“"mlllam rpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE

DRAW NGS
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Fig' 1 is a perspective .view of an aligning apparatus 21 for electronic
c@nponent ChIpS accordlng to an enbodi ment of the present invention, .

illustrating
a sectional
per spective
apparatus 2
4 is a secti
corresponden
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TITLE OF THE INVENTION
Apparatus for Aligning Electronic Component Chips
BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to ah apparatus for
aligning electronic component chips, which is adapted to
5ring a plurality of electronic component chips, including
passive componenté, active components and other electrical
components, as well as not only completed chip-type
electronic componénts but also semifinished electronic
component chips, into a state aligned along a prescribed
direction.

Description of thé background Art

The assignee (applicant) has proposed a cassette
storing a plurality of electrohic component chips, which
is adapted to provide the plurality of electronic
component chips to an apparatus for supplying such
electronic component chips, in Japanese Patent Application
No. 62-96925 (corresponding to EP 0288277A2 and USSN
184112) etc.

The aforementioned cassette storing electronic
component chips'bésically comprises a plurality of
electronic component chips, a case which is provided with
a storage space for storiﬁg thé electronic component chips

in its interior and an outlet communicating with the

This is the replacement sheet
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Fig. 5 is a perspective view show ng a body 22 which is included in an

aki gni ng apparatus 21 according to still another enbodi nent of the present
invention; and Fig. 6 is a |longitudinal sectional view show ng a
conventional aligning apparatus 2 for electronic conponent chips, which is
in a used state. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fig. 1 is a

perspective view show ng an aligning apparatus 21 for el ectronic conponent
~chi ps according to an enbodi ment of the present invention. Referring to
Fig. 1, the aligning apparatus 21 is separated into a body 22 :

storage space for discharging the electfonic component
chips, and an openable closure for closing the outlet. A
manufacturer of electronic éomponent'chips can directly
use such a cassette storing electronic component chips as
a packaging mode which is applicable to transportation of
electronic component chips, while a user of electronic
component chips can directly mount the cassette on a chip
mounting apparatus for supplying a plurality of electronic
component chips to a chip mounting step.

Fig. 6 is a sectional view showing a chip mounting
step, which is carried out using a cassette 1 (shown in
phantom lines) storing electronic coﬁponent chips. The
cassette 1 is directly mounted on an aligning apparatus 2
for electronic compoﬁent chips, which serves as a hopper
of a chip mounting-apparatus. In more concrete terms; an
outlet of the cassette 1 is directed to an opening 3 of
the aligning apparatus 2 so.that the cassette 1 is fixed

" to the aligning apparatus 2. Then a closure of the
cassette 1 is so opened as to supply a plurality of
electronic component chips 4, which have been stored in a
storage space of the cassette 1, into the aligning
apparatus 2 from the outlet. The electronic component
chips 4, which are illustrated in a simplified manner in

Fig. 6, are in the form of rectangular parallelopipeds,

for example.

Ttﬁs is the replacement sheet
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and 'a side plate 23. Fig. 2 is a sectional view taken along the line Il -

sl in Fig. 1. As shown in Fig. 1, an opening 24 is provided on one end
portion of the body 22. In order to introduce a plurality of electronic
conponent chips (corresponding to the electronic conponent chips 4 shown in
Fig. 6) into the opening 24, the cassette 1 storing electronic conponent
chips, which is shown'in Fig. 6, is nounBed onto the

The aligning apparatus 2 is generally inclined at an
angle 5, which is selected to be about 45°, for example.
The electronic component chips 4 supplied in the aligning
apparatus 2 successively pass through a larger chamber 6
and a smaller chamber 7, to finally reach an aligning
passage 8. The aligning passage 8, which is illustrated
with a plurality of electronic component chips 4 in Fig.
6, is adapted to guide such a plurality of electronic
component chips 4 to move in a state aligned along a
prescribed direction. In order to attain such a function,
the sectional dimensions of the aligning passage 8 are
selected to be in certain relation to those of each
electronic component chip 4. .

The electronic component chips 4 are already aligned
with each other when the same are introduced into an inlet
9 for the aligning passage 8, and discharged from an
outlet 10 while maintaining such an aligned state. Since
the electronic component chips 4 discharged from the
outlet 10 are aligned along a prescribed direction, it is
possible to efficiently carxy out the chip mounting step
by handling the electronic component chips 4 while
continuously holding the.aligned state.

The sectional area of the internal space provided in
the aligning apparatus 2 is abruptly reduced at the

boundary between the smaller chamber 7 and the aligning

This is the replacement sheet
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openi ng 24. The el ectroni c conponent chips are thus supplied into the
akigning apparatus 21 and successively pass through a | arger chanber 25 and
a smaller chanber 26, to finally reach an aligning passage 27. Simlarly to
t he aligning passage 8 shown in Fig. 6, the aligning passage 27 is adapted
to guide the plurality of electronic conponent chips to nove in a state
aligned along a prescribed direction. Al #hough the aligning passage 27 has
a bent configuration in this enbodi nent, such a configuration is not an
essential feature of the present invention but the aligning passage 27 may

linearly

passage 8. Therefore, the electronic component chips 4'
tend to jam in a portion of the smaller chamber 7 around
the inlet 9 for the aligning passage 8. In order to
prevent such jamming, a blowing passage 1l is provided in
the vicinity of the inlet 9 for the aligning passage 8, to
introduce compressed air from the exterior;in an
intermittent manner, for example. The compressed air thus
inﬁroduced through the blowing passage 11 blows off the
.electronic component chips 4 jamming around the inlet 9
for the aligning passage 8, to agitate the same.

A number of such aligning apparatus 2 for electronic
component éhips aré mounted on a chip mounting apparatus,
for example, to be exchangeable with other types of
aligners at need. | |

In general, such an aligning apparatus 2 is made of a
metal. This is because relatively high.wear resistance is
required for the aligning apparatus 2 since wall surfaces
defining the larger and smaller chambers 6 and 7 are
struck and rubbed by thé electronic component chips 4.
Particularly higher wear resistance is required for the

~smaller chamber 7, whése wall surface is strongly struck
by the electronic component chips 4, which are blown off
by the compressed air from the blowing passage 11. On the
other hand, it is necessary to eliminate static

electricity, which is caused by collisions of the
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extend simlarly to the aligning passage 8 shown in Fig. 6. A blow ng
passage 30 (shown in broken lines in Fig. 1), which has a simlar function
to the bl owi ng passage 11 shown in Fig. 6, is preferably provided in the
vicinity of the inmlet 28 for the aligning passage 27. - 12 - In addition

to such provision of the bl ow ng passage
- 5 -

electronic component chips 4, through conductivity of the
metal material, thereby attaihing smooth movement of the
electronic component chips 4. |

While the aligning apparatus 2 for electronic
component chips is generally made of a metal for the
aforementioned reasons, the following problems are caused
in relation to the metal material:

First, complicated or costly working such as cutting
work or die-casting is required, in order to prepare ﬁhe
aligning apparatus 2 from a metal. Consequently, not only
the cost for the aligning apparatus 2 itself but that for
a chip mount;ng step, employing a large number of such
aligning apparatus.2, is increased.

Furthex, the weight of the aligning apparatus 2 is

~increased because of the metal material, leading to
increase of a burden in handling of such an aligning
apparatus 2.
SUHMARY OF THE INVENTION

Accordingly, an object of the present invention is to
provide an aligning apparatus for electronic component
chips, which can solve problems that may be caused when
the aligning apparatus is made of a metal, as hereinabove
described.

The present invention is directed to an ‘apparatus for

aligning electronic component chips, which comprises a

This is the replacement sheet
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30, the smaller chanber 26 is further schemed in order to attain snooth
movenment of the el ectronic conponent chips. First, a gate 32, which allows
passage of the electronic conponent chips through a relatively snmall path
31, is provided i.n the vicinity of the boundary between the smaller chanber
26 and the | arger chanber 25. The gate 32 is adapted to prevent the

el ectroni c conponent chips which are locgted in a relatively |ow portion,
such as those positioned in the smaller chanber 26, for exanple, from

j amm ng caused by gravity of each el ectronic conponent chip when the

al i gning apparatus 21 stores a

chamber for storing a plurality of electronic component
chips in random states, and an aligning passage
communicating with the chamber for guiding the electronic
component chips, being stored in the chamber, to move in a
state aligned along a prescribed direction. In oxder to
solve the aforementioned technical problems, the present
invention has the following structure:

The inventive aligning apparatus for electronic
component chips is made of a resin material as a whole.
Further, at least a wall surface defining the chamber and
that defining the aligning passage are provided with
conductivity.

Such conductivity may be provided by a metal-plated
film which is formed on the surface of the resin material.
Alternatively, a resin material which is filled with a
conductive filler may be employed, in orxrder to provide the
aforementioned conductivity. In the latter case, at least
the wall surface defining the chamber and that defining
the aiigning passage may be coated with an antistatic
agent, in_order to attain sufficient conductivity.

A wall surface of the chamber defining a portion,
which is close to an inlet for the aligning passage, may
be provided by a metal block at need, and the resin .

material may be molded in such a state that the metal

block is inserted therein.
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| arge nunber of electronic conponent chips, thereby preventing inhibition
aof snmooth novenent of the el ectronic conponent chips. The gate 32 is al so
adapted to substantially constantly nmaintain gravity which is applied to
the el ectronic conponent chips, particularly those positioned in the
smal | er chanmber 26, with no regard to the quantity of the electronic
conponent chips stored in the aligning-agparatus 21. The path 31 provided
in the gate 32 is preferably defined by a rounded inner peripheral surface.

Furt her,

the inner peripheral surface of the snaller

According to the present invention, the aligning
apparatus for electronic compénent chips is made of a
resin material as a whole, whereby the weight of such an
aligning apparatus for electronic component chips can be
reduced. Thus, it is easy to handle the aligning
apparatus for electronic component chips.“-When a large
number of such aligning apparatus for electronic component
chips are mounted on a chip mounting apparatus for
carrying out a chip mounting step, the aligning apparatus
for electronic component chips are successively brought
into a position corresponding to a certain pickup position
for the electronic component chips in accordance with a
prescribed program, in order to supply the electronic
component chips from the aligning apparatus to the‘pickup
position. When the aligning apparatus for electronic
component chips are reduced in weight, it is possible to
increase the speed of movement of such aligning apparatus,
thereby enabling increase in speed of the chip mounting
step.

When the aligning apparatus for electronic component
chips is made of a resin material, it is possible to
manufacture the aligning apparatus by a molding technique
such as injection molding, for example, whereby the cost

therefor can be reduced.

Further, it is also possible to reduce the
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chanmber 26 is defined by a rounded wall surface 33, as shown in Fig. 2.
- 13 - In this enbodi ment, both of the body 22 and the side plate 23 of the
aligning apparatus 21 are made of a resin material. It is particularly
inportant that.the resin material herein enployed has conductivity. Such
conductivity is preferably not nore than 10[err] [err].cmin terns

- 8 -

manufacturing cost, due to replacement from the metal
material to the resin material. In addition, such
aligning apparatus for electronic component.chips can be
mass-produced by application of the molding technique such
as injection molding.

In the inventive aligning apparatus for electronic
component chips, at least the wall surface defining the
chamber and that defining the aligning passage are
provided with conductivity, whereby it is possible to
prevent static electricity caused by movement of the
electronic component chips. Thus, the electronic
component chips are prevented from adhesion to any wall
surface. Thus, it is possible to attain smooth movement
of the electronic component chips in the aligning
‘apparatus.

' When the aforementioned conductivity is provided by a
metal-plated film, it is possible to improve wear
resistance and slipperiness of the wall surfaces which are
brought into contact with the électronic component chips.
Also when a resin material filled with a conductive filler
is employed in place of the metal-plated film, -it is
possible to suffiéiently provide the aforementioned wear
resistance and slipperiness by selecting the resin
material so that smoothness of the resin surface is

increased.
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of surface electrical resistance, for exanple. In order to attain such
conductivity, an ordinary resin material is filled with a conductive filler
of carbon or a netal. In addition to such filling with the conductive
filler, wall surfaces 34, 33 and 35 respectively defining the |arger
chanber 25, the smaller chanber 26 and the aligning passage 27 may be
coated with an antistatic agent, since hy gher conductivity is required for
such wall surfaces, in particular. The aligning passage 27, which is
exposed to pressure of conpressed air introduced fromthe bl ow ng passage

30,

When a metal block is employed for providing the wall
surface of the chamber défining a portion close to the
inlet for the aligning passage, the metal block, which is
superior in.;eliability to a metal-plated film, for
example, i; consequently adapted to form a portion exposed
to particularly strong movement of the electronic

| component chips with a strong requirement for smooth

movement of the electronic component chips. Thus, it is

possible to provide an aligning apparatus for electronic

component chips, which has higher reliability in wear

resistance and slipperiness. When such a metal block is
employed, the resin material is molded in such a state
that the metal block is inserted therein, whereby it is
possible to manufacture the aligning apparatus for
electronic component chips to simultaneously include the
metal block, while hardly reducing efficiency in the step
of molding the resin material.

The inventive aligning apparatus for electronic
component chips can be mass-produced at a low cost as
described above, and hence no significant problem is
caused in relation to the cost even if_worn aligning
apparatus must be exchanged.

These and other objects, features, aspects and
advantages of the present invention will become more

apparent from the following description of the preseﬁt
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for exanple, tends to cause bendi ng deformation. Therefore, the resin
material nust have relatively high strength. For exanple, the Young's
nodul us of the resin material is preferably at |east 250 kg/mjerr].
Further, the resin material preferably has a nold shrinkage rate of not
nore than 0.04 % and a |inear expansion coefficient of not nore than 4.0 x
10[err]Cferr]. In addition, the resin 4reter4 al nust have wear resistance
and slipperiness in excess of prescribed

invention when taken in conjunction with the accompanying

drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. l_is a perspective view of an aligning apparatus
21 for electronic component chips according to an
embodiment of the present invention, illustrating a body
22 and a side plate 23 in a separated state;

Fig. 2 is a sectional view taken along the line II -
II in Fig. 1;

Fig. 3 is a pérspective view showing a body 22 which
is included in an aligning apparatus 21 according to
'anothe; embodiment of the present invention;

Fig. 4 is a sectional view illustrating the
embodiment shown in Fig. 3 in correspondence to Fig. 2;

Fig. 5 is a perspective view showing a body 22 which
is included in an aligning apparatus 21 according to still
another embodiment of the present invention; and

Fig. 6 is a longitudinal sectional view showing a
conventional aligning apparatus 2 for electronic coﬁponent
chips, which is in a used state.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is a perspective view showing an aligning
apparatus 21 for electronic component chips according to
an embodiment of the present invention. Referring to Fig.

1, the aligning apparatus 21 is separated into a body 22
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- 14 - levels. Aresin material capable of satisfying the above

requi renments may be prepared from pol yphenyl ene sul fi-de, polyacetal, a bulk
nol di ng conmpound of pol yethyl ene terephthalate, liquid crystal polynmer, or
the Iike. The body 22 and the side plate 23, which are thus nade of the
resin material respectively, are integrated with each other, as shown in
Fig. 2. Such integration can be made by faitting such as thermal wel ding,

ultrasonic :

and a side plate 23. Fig. 2 is a sectional view taken
along the line II -~ II in Fig; 1.

As shown in Fig. 1, an opening 24 is provided on one

end portion of the body 22. 1In order to introduce a

'plurality of electronic component chips (corresponding to
the electronic component chips 4 shown in Fig. 6) into the
opening 24, the cassette 1 storing electronic component
chips, which is shown in Fig. 6, is mounted onto the
opening 24. The electronic component chips are thus
supplied into the aligning apparatus 21 and successively
pass through é larger chamber 25 and a smaller chamber 26,
to finally reach an aligning passage 27.

Similarly_to the.aligning passage 8 shown in Fig. 6,
the aligning passage 27 is adapted to guide the plurality
of electronic component chips to move in a state aligned
along a prescribed direction. Although the aligning
passage 27 has a bent configuration in this embodiment,
sucﬁ a configuration is not an essential feature of the
present invention but the aligning passage 27 may linearly
extend similarly to the aligning passage 8 shown in Figq.
6.

A blowing passage 30 (shown in broken lines in Fig.
1), which has a.similar function to the blowing passage.ll
shown in Fig. 6, is preferably provided in the vicinity of

the inlet 28 for the aligning passage 27.
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wel di ng, thermal caulking, snap fitting or the like. Wile the body and the
side plate, which are made of a nmetal, of the conventional aligner are
joined with each other by netal screws, those of this embodi ment can be
joined with no, screws since the sane are nade of the resin material as
descri bed above, whereby the cost can be reduced also in this point. In
thi s enbodi ment, however, enploynent of uget-al screws is not forbidden as to
integration of the body 22 and the side plate 23. In the enbodi nent” shown
in Fig. 1, the side plate 23 may be provided in a transparent state, so

that it is

In addition to such provision of the blowing passage
30, the smaller chamber 26 is further schemed in order to
attain smooth movement of the electronic component chips.

First, a gate 32, which allows passage of the
electronic component chips through a relatively small path
31,.is provided in the vicinity of the boundary between
the smaller chamber 26 and the larger chamber 25. The
gate 32 is adapted to prevent the electronic component
chips which are located in a relatively low portion, such
as those positioned in the smaller chamber 25, for
example, from jamming caused by gravity of each electronic
component chip when the aligning apparatus 21 stores a
large number of electronic component chips, thereby
preventing inhibition of smooth movement of the electronic
component chips. The gate 32 is also adapted to
substantially constantly maintain gravity which is applied
to the electronic component chips, particularly those
positioned in the smaller chamber 26, with no regard to
the quantity of the electronic component chips stored in
the aligning apparaﬁus 21. The_path 31 provided in the
gate 32 is-preferably defined by a rounded inner

peripheral suxface.

Further, the inner peripheral surface of the smaller

chamber 26 is defined by a rounded wall surface 33, as

shown in Fig. 2.
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poséible to observe novenent of the electronic conponent chips in the
aligning apparatus 21. In this case, the resin material for the side plate
23 may contain no conductive filler, since transparency of the resin

mat eri al

is reduced if the resin material is filled with - 15 - the

conductive filler. Also in this case, however, it is preferable to coat at
| east a portion of the side plate - 13 -

In this embodiment, both of the body 22 and the side
plate 23 of the aligning apparatus 21 are made of a resin
material. It is particularly important that the resin
material herein employed has conductivity. Such
éonductivity is preferably not more than 10" Q-cm in terms
of surface electrical resistance, for example. In order
to attain such conductivity, an ordinary resin material is
filled with a conductive filler of carbon or a metal. 1In
addition to such filling with the conductive filler, wall
surfaces 34, 33 and 35 respectively defining the larger
chamber 25, the smaller chamber 26 and the aligning
passage 27 may be céated with an antistatic agent, since
higher conductivity is required for such wall surfaces, in
particular.

The aligning passage 27, which is exposed to pressure
of compressed air introduced from the blowing passage 30,
for example, tends to cause bending deformation.
Therefore, the resin material must have relatively high
strength. For example, the Young‘s modulus of the resin
material is preferably at least 250 kg/mm?.

Further, the resin material preferably has a mold
shrinkage rate of not more than 0.04 %, and a linear
expansion coefficient of not more than 4.0 x 107%ec™.

In addition, the resin material must have wearxr

resistance and slipperiness in excess of prescribed
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23, ‘'which is to be in contact with the el ectronic conponent chips, with an
antistatic agent. Figs. 3 and 4 show anot her enbodi nent of the present
invention. Fig. 3 is a perspective view which corresponds to Fig. 1, but
illustrates no side plate 23. Fig. 4 is a sectional view corresponding to
Fig. 2. Referring to Figs. 3 and 4, parts corresponding to those shown in
Figs. 1 and 2 are indicated by simlar-reference nunerals, to omt
redundant description. In this enbodi nent, a body 22 of an aligning
apparatus 21 for electronic conponent chips is nade of an

levels.

A resin material capable.of satisfying the above
requirements may be prepared from polyphenylene sulfide,
polyacetal, a bulk molding compound of polyethylene
terephthalate, liquid crystal polymer, or the like.

The body 22 and the side plate 23, which are thus
made of the resin material respectively, are integfated
with each othexr, as shown in Fig. 2; Such integration can
be made by fitting such as thermal welding, ultrasonic
welding, thermal caulking, snap fitting or the like.
While the body and the side plate, which are made of a
metal, of the conventional aligner are joined with each
other by metal screws, those of this embodiment can be
joined with no screws since the same are made of thg-resin
material as described above, whereby the cost can be
reduced also in this point. In this embodiment, however,
employment of metal screws is not forbidden as to
integration of the body 22 and the side plate 23.

In the embodiment shown in Fig. 1, the side plate 23
may be provided in a transparent state, so that it is
possible to observe movement of the electronic component
chips in the aligning apparatus 21. In this case, the
resin material for the side plate 23 may contain no
conductive filler, since transparency of the resin

material is reduced if the resin material is filled with
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ordinary resin material, which is called engineering plastics. There is no
need to fill this resin material with a conductive filler, and hence no
conductivity is required for the resin material itself. Further, wear

resi stance and 'slipperiness are not strongly required for the resin
material, as conpared with the enbodi nent shown in Figs. 1 and 2. This al so
applies to the side plate 23 (Fig. 1),-wsch is not showmm in Fig. 3. In
such a body 22, wall surfaces 34, 33 and 35 respectively defining a |arger
chanber 25, a smaller chanber 26 and an aligni ng passage 27 are covered

wth a
the conductive filier. Also in this case, however, it is
preferable to coat at least a portion of the side plate
23, which is to be in contaét with the electronic
component chips, with an antistatic agent.
| Figs. 3 and 4 show another embodiment of the present

invention. Fig. 3 is a perspective view which corresponds

to Fig. 1, but illustrateé no side plate 23. Fig. 4 is a

sectional view corresponding to Fig. 2.

Referring to Figs. 3 and 4, parts corresponding to
those shown in Figs. 1 and 2 are indicated by similar
reference numerals, to omit redundant description.

In this embddiment, a body 22 of an aligning
apparatus 21 for electronic component chips is made of an
ordinary resin material, which is called engineering
plastics. -There is no need to fill this resin material
with a conductive filler, and hence no conductivity is
required for the resin material itself. Further, wear
resistance ‘and slipperiness are not strongly required for
the resin material, as comparéd with the embodiment shown
in Figs. 1 and 2. This also applies to the side plate 23
(Fig. 1), which is not shown in Fig. 3.

In such a body 22, wall surfaces 34, 33 and 35
respectively defining a larger chamber 25, a smaller
chamber 26 and an aligning passage 27 are covered with a

metal—plated film 36. Fig. 3 shows a region covered with
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rretai-pl ated film36. Fig. 3 shows a region covered with - 16 - the
netal -plated film36 with spots. Such a netal-plated film36 is fornmed by

ni ckel - phosphorus el ectroless plating, for exanple. As shown in Fig. 4, the
side plate 23 is covered with no such netal -plated film However, the side

plate 23 may al so be covered with a netal-plated film if necessary.
' - 16 -

the metal-plated film 36 with spots. Such a metal-plated
film 36 is formed by nickel-phosphorus electroless
plating, for example.

As shown in Fig. 4, the side plate 23 is covered with
no such metal-plated film. However, the side plate 23 may
also be covered with a metal-plated film, if necessary.

The metal-plated film 36, covering the wall surfaces
33, 34 and 35 as hereinabove described, may further cover
other éortions of the body 22.

Fig. 5 shows still another embodiment of the present
invention. This is a perspective view, which corresponds
to Fig. 1 but illustrates no side plate 23.

Referring to Fig. 5, parts corresponding to those of
Fig. 1 are indicated by.similar reference numerals, to
omit redundant description.

- A body 22 of an aligning apparatus 21 for electronic
component chips shown in Fig. 5 is different from the body.
22 shown in Fig. 1 in_a point that the same comprises a
metal block 37. The metal block 37 provides the most part
of a wall surface 33 of a smaller chamber 26. When a
resin material for forming othexr portions of the body 22
is molded, the metal block 37 is inserted in a metal mold
for molding the resin material. The metal block 37 may be

formed of any metal, such as stainless steel, aluminum or

iron, for example.
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The metal -plated film 36, covering the wall surfaces 33, 34 and 35 as

her ei nabove descri bed, may further cover other portions of the body 22.

Fig. 5 shows still another enbodi nent of the present invention. This is a
per spective view, which corresponds to Fig. 1 but illustrates no side plate
23. Referring to Fig. 5, parts corresponding to those of Fig. 1 are
~indicated by simlar reference nunerals,14o0o-omt redundant description. A
body 22 of an aligning apparatus 21 for el ectronic conponent chips shown in

Fig. 5is different fromthe body

The metal block 37 is effective not only in
© conductivity but in wear resistance, in particular. In
other words, the metal block 37 is superior in reliability
to the metal-plated film 36, as to wear resistance.
_ While the wall surface 33 of the smaller chamber 26,
corresponding to a wall surface defining a portion close
to an inlet for an aligning passage 27, is provided by the
metal block 37 in the embodiment shown in Fig. 5, wall
surfaces of other portions may also be provided by similar
metal blocks at need.

In each of the embodiments as described above, the.
aligning passage 27 first communicates with the smaller
chamber 26, which in turn communicates with the larger
chamber 25. However, the internal space of the aligning
apparatus 21 may not be dividéd into the smaller chamber
26 and the larger chamber 25, but a single chamber may
directly communicate with the inlet for the aligning
passage 27.

Although the piéseﬁ%ginvention has been described and
illustrated in detail, it is clearly understood that the
same is by way of illustration and example only and is not
to be taken by way of limitation, the scope of the present

invention being limited only by the terms of the appended

claims.

This is the replacement sheet

2 4 OCT 19%

Date:



22 shown in Fi g. 1 in a point that the sane conprises a netal block 37. The
nmetal block 37 provides the mpst part of a wall surface 33 of a snaller
chanber 26. Wen a resin material for form ng other portions of the body 22

i s nol ded, tI ;N“mmﬂu“lcls inserted in a netal nold for nolding the
resin materi ﬂlﬂﬂ'ﬂ' I k 37 may be forned of any netal, such as
stai nl ess steel, cal tmhurm or* iron, for-exanple

CLAIMS:

1. An apparatus for aligning electronic component
chips, being made of a resin material as a whole,
comprising:

a wall surface defining a chamber for storing a
plurality of electrénic component chips in random states;
and

a wall surface defining an aligning passage
communicating with said chamber for guiding said
electronic components, being stored in said chamber, to
move in a state aligned along a prescribed direction,

at least said wall surface defining said chamber and
said wall surface defining said aligning passage being

provided with conductivity.

2. An apparatus for aligning electronic component.
chips in accordance with claim 1, wherein said
conductivity is provided by a metal-plated film formed on

the surface of said resin material.

3. An apparatus for aligning electronic component
chips in accordanqe with claim 1, wherein a resin material
filled with a conductive filler is employed as said resin
material, thereby providing said conductivity.

__4_______7__\__§_—_§*
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- 17 - The nmetal block 37 is effective not only in conductivity but in wear

resi stance, in partiewtar—tmother words, the nmetal block 37 is superior

inreliability to the netal ﬂaated f|In136 as to wear resistance. Wile
Lk

the wal | surmﬂmmn |l er chanmber 26, corresponding to a wall
surface defi se to an inlet for an aligning passage 27, is
provi ded by tfe fret al

Iock 37 in the-eabodi nent shown in Fig. 5, wall
surfaces of other portions nmay al so be provided by simlar netal blocks at

need.
4. An apparatus for aligning electronic component
chips in accordance with claim 3, wherein at least said
wall surface defining said chamber and said wall surface

defining said aligning passage are coated with an

antistatic agent.

5. An apparatus for aligning electronic component
chips in accordance with claim 1, wherein a wall surface
of said chamber defining a po;tion close to an inlet for
said éligning passage is provided by a metal block, and
said resin material is molded in such a state that said

metal block is inserted therein.

6. A device for supplying small items in a
desired orientation, the devicé comprising a chamber in
which said items are agitated and are guided by walls of
the chamber into the desired orientation the walls of the
chamber being formed from a conductive material in order

to obviate the build up of static electricity thereon.

7. A device as claimed in claim 6, wherein the

material. forming the chamber is a low-friction material.

This Sheet Has Been R [i
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In each of the enmbodi ments as descri bed above, the. aligning passage 27
ffirst communicates with the snall er chanber 26, which in turn conmuni cates

with the | arger chanber 25. However, the internal space of the aligning
apparatus 21 may not be divided into the smaller chanber 26 and the |arger
chanber 25, but a single chanber may directly comunicate with the inlet
for the aligning passage 27. Although-the present invention has been
described and illustrated in detail, it is clearly understood that the sane

is by way of illustration and exanple only and i s not
APPARATUS FOR ALIGNING ELECTRONIC COMPONENT CHIPS

ABSTRACT OF THE DISCLOSURE

An apparatus for aligning electronic component chips,
which is made of a resin material as a whole, comprises a
chamber for storing a plurality of electronic component -
chips in random states, and an aligning passage for
guiding the electronic component chips, being stored in
the chamber, to move in a state aligned along a prescribed
direction. A wall surface defining the chamber and that
defining the aligning passage are provided with
conductivity, by formation of a metal-plated film or the
like. Thus, static electricity, which may be caused by
movement of the electronic componént chips, is prevented,

in order to attain smooth movement of the electronic

component chips.

FIGURE 1.
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to be taken by way of linitation, the scope of the present i nvention bei ng
Limted only by the ternms of the appended cl ai ns. - 18 - What is .clained

is: 1. An apparatus for aligning electronic conponent chips, which is nade
substantially conpletely of a resin material, conprising:

-1 -

FIG. 1
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~a wall surface defining a chanber for storing a plural- ity of electronic
conponent chips in randomorien- tations: and a wall surface defining an

al i gni ng passage communi - cating with said chanber for guiding said el ec-
troni c conmponents. which were stored in said chanber, to nove while aligned
along a prescribed direction, after |eaving said chanber; at |east said
wal | surface defining said chanber and-sa d wall surface defining said
~aligning passage having neans for providing said resin material wall

FIlG.3

FI1G.4
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surfaces with conductivity. 2. An apparatus for aligning electronic
conponent chips, which is nade substantially conpletely of a resin
material, conprising: a wall surface defining a chanber for storing a
plural- ity of electronic conponent chips in randomorien- tations; and a
wal | surface defining an aligning passage communi - cating with said chanber
for guiding said elec- tronic conponerts3 which were stored in said
chanber, to nove while aligned along a prescribed

FIG.5
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diréction, after |eaving said chanber; at |east said wall surface defining
sai d_chanber and said wall surface defining said aligning passage being
—previded with conductivity by a netal- plated filmforned on the surface of
~Said resin ma- terial. 3. An apparatus for aligning electronic conponent
chips in accordance with claim 1, wherein said resin material is filled
with a conductive filler, thereby pro-- v ding said conductivity. 4. An
apparatus for aligning electronic conponent

FIG.6
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chips in accordance with claim 3, wherein at |eadqt s&lEI’WWﬁE@@TS

defining said chanber and said wall surface definli myDesdriptiahi: @ng$<£é&§age

are coated wi
el ectronic co

T V207 obnce i 5 ool e

accordance with cl a iy Drawlig(®)i:pagedat. 10 PFE-

tQ é’ﬁ+n

face of said chanbert défiming a portion close to pryiAdsehct paged ..... to pag
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, - 18 - DATE OF RECEIPT
What is claimed is: -

1. An apparatus for aligning electronic component
chips, which is made substantially completely of a resin
material, comprising: :

a wall surface defining a chamber for storing a plural-
ity of electronic component chips in random orien-
“tations: and

a wall surface defining an aligning passage communi-
cating with said chamber for guiding said elec-

tronic components, which were stored in said
chamber, to move while aligned along a prescribed
direction, after leaving said chamber;
at least said wall surface defining said chamber and
said wall surface defining said aligning passage
having means for providing said resin material wall
surfaces with conductivity.
2. An apparatus for aligning electronic component
chips, which is made substantially completely of a resin

material, comprising:

a wall surface defining a chamber for storing 2 plural-
ity of electronic component chips in random orien-
tations; and

a wall surface defining an aligning passage communi-
cating with said chamber for guiding said elec-
tronic components, which were stored in said
chamber, to move while aligned along a prescribed
direction, after leaving said chamber;

at Jeast said wall surface defining said chamber and
said wall surface defining said aligning passage
being provided with conductivity by a metal-
plated film formed on the surface of said resin ma-
terial.

3. An apparatus for aligning electronic component
chips in accordance with claim 1, wherein said resin
material is filled with a conductive filler, thereby pro-
viding said conductivity.

4. An apparatus for aligning electronic component
chips in accordance with claim 3, wherein at least said
wall surface defining said chamber and said wall surface
defining said aligning passage are coated with an anti-
static agent.
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for sai d*ﬁ‘gﬂmg—passage_l_s provi ded by a netal block, and said resin

A I

5. An apparatus for aliél?xing electronic component
chips in accordance with claim 1, wherein a wall sur-
face of said chamber defining a portion close to an inlet
for said aligning passage is provided by a metal block,
and said resin material is molded around.

- - x ] L ]
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