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BACKGROUND OF THE INVENTION
1. Field of the Invention _ h
The present invention relates to a separator and a
5 separation method ﬁtilizing magnetism. For example, the present
invention relates to a separator and a separation method which can be
advantageously applied to processing steps which may be carried out
during the manufacturc of electronic components such as separation of
media for electro-plating and electronic component chips and screening
10 “of good and defective electronic component chips based on whether or not

the thickness of metal films formed on the surface thereof is proper.

2. Description of the Related Art
“The manufacture of electronic components may involve an
clectro-plating process and a polishing process on clectronic component
15 - chips, and such processes are normally performed with media mixed with
the electronic component chips. This results in a need for separating the
media from the electmnié component chips after the processes. A mesh
basket may be used during such scparation of medija and electropic
_ component chips. This is to separate media and electronic component chips
20 utilizing a difference between their dimensions by choosing a mesh size
that allows only either media or electronic component chips which are

smallcr in dimensions to pass. REPLACED SHEETS SG
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t he. thi ckness of netal filnms formed on the surface thereof is proper. 2.
" Description of the Related Art The manufacture of el ectronic conponents nay
invol ve an electro-plating priocess and a polishing process on electronic
conponent 15 ChIpS and such processes are normally perforned wth

medi a m xed wftusﬁﬂﬁlm@mkahcﬁ conponent chips. This results in a need for

separating the el ectroni c conponent chips after the
processes. e used during such separation of media and
el ectroni ¢ conponent ChIpS is is to2separate nedia and el ectronic
conponent chips 20 utilizing a difference between their dinensions by
choosi ng a nesh size

Further, when a metal film such as an electrode is to be
formed on the surface of electronic component chips, barrel plating may
be used to process a great number of ¢lectronic component chips at one
time. However, some chips may not have a plating film of sufficient

5 thickness formed thereon. Electronic component chips having such a
plating film of an improper thickness must be eliminated. It is thexefore
necessary to determine whether ornot a plating film has been formed to a
sufficient thickness. However, heretofore there has been no efficient
way to determine for an entire lot of clectronic components whether or not

10 the thickness of the plating films is proper. Instead, what has been done
is only to sample several electronic component chips and observe their
sections using a microscope or the like,

However, the separation of media and electronic component
chips and the screening of good and defective electronic component chips

15 based on whether or not the thickness of metal films formed on the surface
thereof is proper as described above present a problem in that, in cither
¢asc, troublesome and inefficient processes are involved and the
certainty and reliability of separation is low.

It is therefore an object of the present invention to provide

20 a scparator and a separation method which can solve the above~described

problem.

SUMMARY OF THE INVENTION
Briefly, the préscnt invention utilizes magnetism in that -

separation is performed bascd on a difference in magnetism.
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.that. allows only either medi a or el ectronic conponent chi ps which are
smal l er in dinensions to pass. -2- Further, when a netal filmsuch as an

electrode is to be fornmed on the surface of el ectronrc conmponent —chi ps,
barrel plating may be used to process a great nuifhers of ilangg&tl{eﬁn

conponent chips at one tine. However, some chips "ﬂ"llm "'rm"l

p?ati ng

filmof sufficient

-

The present invention is first directed to a separator for
separating a mixture of a first object having relatively stropg magnetism
and a sccond object having relatively weak magnetism into the first and
sccond objects. This scparator includes a conveyor having a transport

5 surface for transporting the mixture placed thereon, preferably in a
planar state. A collection member having a circulating cixcumnferential
surface is disposed so that the circumferential surface faces the

transport surface of the conveyor at a predetenmined interval, the
collection member providing a magnetic force to aliow only the first
10 object to be attracted by the collection member collected onto the
circumferential surface. A pick~up meaps is provided for picking up the
first abject collected .on the circumferential surface.

It should be noted that "relatively weak magnetism" or "the

weakest magnetism" as used in the specification and ¢laims also means "no
15 magnetism”,

In such a separator, the mixture is placed on the transport
surface of the conveyor, preferably in a planar state, and mPoned to
a position where it faces the collection member. Then, the first object is
collected by the circumferential surface of the collection nicmbct due to

20 magnetic force and is thereby separatcd from the second object, The first
object thus collected is transported to the position of the pick—~up means
as a result of the circulation of the circumferential surface of the
collection member and is picked up by the pick-up means. On the other
hand, the sccond object is left on the conveyor to be transported further.
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5 . t hi ckness formed thereon. Electronic conponent chips having such a
" pl ati ng filmof an inproper thickness nust be elimnated. It is therefore
necessary to determ ne whether or not a plating filmhas been fornmed to a
suf fi ci ent thitkness—However, heretofore there has been no efficient way

to determ;ng f nt| rqe | ot of el ectronic conponents whether or not 10
the thick ﬂﬂﬁﬁéﬂ ng filnms i s proper. Instead, what has been done

is only t el ectroni c conponent chi ps and observe their
sections ope or the |i-%k&~ However, the separation of nedia
and electronlc conponent chi ps and the screening of good and defective

el ectroni ¢ conponent chips

The present invention is ‘preferably applied to steps for
manufacturing clectronic components.
For example, the present invention may be applied to the
scpatation of media of magnetic material used in electro—plating from
5 electronic component chips which have been plated by being mixed with
such media. In this case, the medija of magnetic material correspond to the
above—described first object and the clectronic component chips
correspond to the above—described second object.
| Further, the present invention may be applied to a case
10 wherein the first and second objects are first and second electronic
component chips, respectively, having a film of magnetic material formed
on the surface thereof and wherein the film on the first electronic
component chip is formed thicker than the film on the second ¢lectronic
component chip. The separation of the first and second electronic
15 .componcnt chips as described above is effective for purposes such as
. climinating electronic components of an insufficient film thickness. In
the specification and claims, a statemént that a film thickness is
insufficient also includes a case wherein no film is formed at all.
Furthermom, the present invention may be applied to
20 scpamtmn of electronic component chips having magnetism at least ina
part thereof and media of non-magnetic material which have been used to
polish the clectronic component chips. In this casc, the above~described
first object corrcsponds to the electronic componeﬁt chips and the above-
describcd second object corresponds to the media of nonmagnetic
25 material. '
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on whether or not the thickness of netal fil ns~forned on the

‘ surface ;Sgegnmmaer as descri bed above present a problemin that, in
ei t her 'and i nefficient processes are involved and t he
certai nt ﬁﬁ& ‘ﬁm ty of separation is low It is therefore an object
of the p thon to provide 20 a separator and a separation
nmet hod whi ch can sol ve the above-descri bed problem SUWARY OF THE

| NVENTI ON Briefly, the present invention utilizes nmagnetismin that
separation is perfornmed based on a di¥ference in nmagnetism

The present invention niay be further applied to a separator *
for separating a mixture of first, second and third objects into the
first, second, and third o_bjccts, wherein the first object has the
strongest magnctism, the second object has the second strongest
5 magnetism, and the third object has the weakest magnetism. This scparator
includes a conveyor having a transpoxt surface for transporting the
mixture placed thercon, preferably in a planar state. A first collection
member having a first circulating circumferential surface is disposed so
that the fixst circulating surface faces the transport surface of the
10 conveyor at & predetermined interval, the first collection member
providing a magnetic force to allow only the first object to be attracted
by the first collection member and collected onto the fixst
circumferential surface. A first pick-up means is provided for picking
up the first object collected on the first circumferential surface, A
- 15 sccond collection member having a second circulating circumferential
surface is disposed downstream of the first collection member in the
direction of the transpoztation.by the conveyor so that the second
circumfercntial surface faces the transport surface of the conveyt;r ata
predetermined interval, the second collection member providing a
20 magnetic force to allow only the second object to be attracted by the
second collection member and onto the second circumferential surface. A
second pick—up means is provided for picking up the second object
collected on the sccond circumferential surface.
" For cxample, the above—described scparator may be

25 advantageously applied to separation of media of magnetic material used
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-3-..-The present invention is first directed to a separator for separating a
m xture of a first object having relatively strong nagneti smand a second
obj ect having relatively weak magnetisminto the first and second obj ects.

This separator includes a conveyor having a transport 5 | surface for:

transporting the m xture placed thereon, preferably in a. nlh@,rsﬁcretﬁgs@ggm

col l ection nenber having a circulating circunferenti al “I" ,I" ”l
.Ill

~6=

in electro-plating and electronic comp6nent chips which bave been plated .
by béing mixcd with the media and subsequent screening of good and
defective components based on whether or not the thickness of plating
films is proper. In this case, the above~described first object
5 corresponds to the media of magnetic material, and the second and third
objects respectively correspond to first and second electronjc component
chips plated by being mixed with the media. The first electronic
component chip has a plating film of magnetic material having a proper - .
thickness formed on the surface thereof, and the second electronic
10 componcat chip has a plating film of magnetic material having an
insufficient thickness formed on the surface thereof.
The present invention is also directed to a separation
method for sgparating a mixture of a first object having relatively
strong magnetism and a second object having relatively weak magnetism
15 inta the first and second objects. This separation method includes the
steps of placing the mixture on a surface, 'prcfexably in a planar state,
disposing a collection member having a circumferential surface which
provides a magnetic force capable of attracting only the first object so
that the circumferential surface faces the surface on which the mixture
20 is placed at a predetermined interval, and attracting only the first
abject onto the circumferential surface while circulating the
circumferential surface of the absorbing member.
The present invention is also directed to a geparation

method for separating a mixture of first, second and third objects into

25 the fixst, sccond, and third objects, wherein the first object has the
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~surface is disposed so that the circunferential surface faces the transport
surface of__the conveyor at a predetermned interval, the collection nenber

prowdmgMallowonlytheflrst 10 object to be-

attracted. b};mstdﬂgetggléeec |on rrerrber collected onto the circunferenti al

surface. A p &dprovi ded for picking up the first object
coI | ect ed on entlal surface. It should be noted that
"relatively or "the weakest magnetism' as used in the
specification and cI ai s aI so neans "A@-l5 magnetisnt. In such a
separator, the mxture is placed on the transport
maﬁan'h'Sm
strongest magnetism, the second object has the second stronge: _ v

.@' and the third object has the weakest magpetism. This
separation method includes the steps of placing the mixture on a surface,
prcfcrébly in a planar state, removing the fixst object from the mixture

5 by bringing a first collection member providing a magnetic force capable
of attracting and collecting only the first object close to the mixture to |
collect only the first object and then removing the second object by
bringing a sccond collection member providing a magnetic force capable of
attracting and collecting only the second object close to the second and

.10 | third objects to collect only the second object,

As described above, the present invention allows efficient,
certain and reliable separation because only a particular object is
absorbed and picked up from a mixture utilizing magnetism.

Further, a relatively wide range of application can be

15 expected from the present invention because it allows separation
regardlcss of the presence of a dimensional difference as long as there js
a difference in the strength of magnetism. |
Further, according to the ﬁrcsent invention, the use of a
collection member having a circulating circumfcrential surface allows a
20 particular object to be continuously picked up as the circumferential
surface makes a circulating motion. The use of a conveyor for the
transportation of a mixture to be scparated allows the mixture to be
supplied continuously. In addition, a separation process can be

continuously performed by using both the collection member having the

25 circulating circumferential surface and the conveyor as described above.
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_surface of the conveyor, preferably in a planar state, and transported to a
posi ti on‘dy\_hfjgr’e’i,t,_iarﬁe&—t—h& col l ection nmenber. Then, the first object is
col l ecte y the circunferential surface of the collection nmenber due to 20
magneti c frgigg&eﬁmllamktsmﬁbby separated fromthe second object. The first

obj ect thus .
as a result
col |l ection

I
Bm ﬁg ation of the circunferential surface of the
and 1s picked up by the pick-up neans. On the other hand,

transported to the position of the pick-up neans

L

the second object is left on the conveger to be transported further.

10

15
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Furthermore, when applied to separation of electronic
compopent chips and media for plating or polishing or to screening based
on the thickness of films formed on electronic component chips during the
manufacture of electronic components, the present invention allows the
manufacturing efficiency of the electronic components to be improved and
allows screening of good and defective components to be performed with
higher accuracy and reliability. As a result, 2 reduction in the cost of |
clectronic components can be expected. '

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front view illustrating a separator 1 according
to an embodiment of the present invention. collection

Fig. 2 is an enlarged front view of a first @ member v’
12 included in the separator 1 shown in Fig. 1. -

Fig. 1is a front view illustrating a scparator 1 according

to an embodiment of the present invention which is applied to steps for
manufactt;ﬁng electronic components. More specifically, the separator 1
is used for separating electronic component chips 2 and media 3 of
magnetic material which have been used for clectro—plating the chips 2
and is also used for subsequently removing only electronic component
chips 2 having a plating film of an insufficient thickness formed thereon

to thereby screen only good electronic component chips 2.
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. -4-+ The present invention is preferably applied to steps for..manufacturing
el ectroni c conponents. For exanple, the present invention nay be applied to
the separation of nmedia of magnetic material used in electro-platirng fromb5
el ectroni ¢ conponent chi ps which have been plated by being m xed mﬁth such
media. In this case, the nmedia of magnetic material ¢Qf¢§R&PROBEA R

above-described first object and the electronlc conpo espond
to the above-descri bed second object.
9.."

The manufacturing step$ described above are used during the
manufacture of multilayer ceramic capacitors. Specifically, when

multilayer ceramic capacitors are manufactured, electronic component
chips arc prepared which include outer terminal clectrodes formed by
5 firing a paste including a metal. Next, the electronic component chips
are mixed with media made of steel to be electro~plated to form nickel
films 8s magnetic elements on the o.uter terminal clectrédcs. Therefore,
the electronic component chips and the media must be separated when the
plating process is finished. Further, the plating process does not
10 necessarily form a plating film of a proper thickness on all of the
clectronic component chips, and clectronic component chips having a
plating film of an insufficient thickness foﬁncd thercon must be
eliminated as defective products. A solder film may be formed by means of
plating after the nickel film as a magnetic element is formed on the outer
15 terminal electrode. _
| Referring to Fig. 1, the separatox 1 includes a conveyor §
having = transport surface 4 for transporting a mixture of the electronic
component chips 2 and the media 3 placed thereon, preferably in a plavar
state. For -example, the conveyor 5 is constituted by a belt~conveyor
20 including a belt 6 and a pair of belt pulleys 8 and 9 around which the beit
6 is wound to be driven for circulation in the direction of the atrow 7.
A hopper 10 is provided at the upstream end of the transport
surface 4 for supplying the mixture of the clectronic component chips 2
and media 3 onto the transport surface 4. Pxe;ferably, vibration is
25 applied to the hopper 10 from a vibrator 11 to allow the mixture to be

SPEC\163816
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. Further, the present invention nay be applied to a case 10 wherein the
first and second objects are first and second el ectroni c conponent chi ps,

respechof magnetic material forned on the surface
t hereof and wherein the filmon the first electronic conponent chip is

formed trmgsdéarﬂasﬂ |Im on the second el ectroni c conponent chip. The
separatid uf and second el ectronic 15 conmponent chips as
descri bed ctive for purposes such as elimnating electronic
conponent ' an Insufficient filmthil@kness. I n the specification and

clains, a staterrent that a filmthickness is insufficient also includes a
case V\/nerein no filmis fornmed at all.

propetly supplied onto the transport surface 4 without gathering into a
clump. Further, consideration is also given to the shape and dimensions
of the exit of the hopper 10 to prevent the mixture from being ejected in
the form of a clump.

5 A first collection mcmber 12 is disposed in a position which
is downstream of the above—described hopper 10 and at an upstream
position of the transport surface 4. Fig. 2 shows the structure of the
first collection member 12 in detail. The first collection member 12
includes a magnetic drum 14 having a plurality of magnefs 13 disposed on

10 the circumferential surface thereof, a tension roller 15 disposed in
parallel with the magnetic drum 14, and a belt 16 made of rubber, for
example, wound around the roller 15. The belt 16 is driven for circulation
in the direction of the arrow 17. Thus, the outwardly facing surface of
the belt 16 serves as a first circulating circumferential surface 18 of

15 the first collection member 12.

‘The above-described fitst circumferential surface 18 is
disposed so that it faces the transport surface 4 of the conveyor 5 ata
predetermined interval in an area where the magnetic drum 14 and belt 16
are in contact. The magnets 13 on the magnetic drum 14 provide the first

20 - collection member 12 with a magnetic force capable of attracting only the
media 3 which are made of steel, for example, having relati;rcly strong
magnetism.

The above—described interval between the first
circumferential surface 18 and the transport surface 4 is preferably

25 adjustable in order to allow the magnetic force applied to the media 3 and
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. Furthernore, the present invention nmay be applied to 20 separation of

el ect rgW{ havi ng magnetismat least in a part thereof and
medi a non- rragnetlc retde"ri al which have been used to polish the
el ect r onygs o il PS. In this case, the above-described first object

correspon | roni.c conponent chips and the above- descri bed
second obj

S to the nmedi a of nonmagnetic 25 mat eri al .

-1l -~

electronic component chips 2 to be adjusted. In this embodiment, the
first collection member 12 is supported by a dial gage 19 for adjusting
the interval. The adjustment of the magnetic force may alternatively be
. carried out by employing electromagnets as the magnet 13 and by varying a
5 voltage applied thereto.
| Thus, the media 3 on the transport surface 4 axe collected by
the first circumferential surface 18 and transported as the belt 16
circulates as indicated by the arrow 20 in Fig. 2.
A first pick~up means is provided with a configuration as
10 described below for picking up the above~described media 3 retained on
the first circumferential surface 18 at a fixed position on thc. path of
the cixculation of the first circumferential surface 18.
The magnetic force of the first collection member 12
provided by the magnets 13 becomes weaker as the belt 16 moves further
15 from the maguetic drum 14, For example, the media 3 can not be retained on
the first circumferential surface 18 by the magnetic force in an arca
. Whexe the belt 16 is in contact with the tcnsibn roller 15, Thercfore,
when the belt 16 is bent downward along the tension roller 15, the media 3
on the first collection member 18 drop as indicated by the arrow 21 duc to
20 gravity. Such dropped media 3 are coliected by a media coilecting box 22,
Such a configuration of the first pick-up means climinates &
need fox a member, such as scraping means, for scraping the media 3
Tetained by the magnetic force from the belt 16, The first pickup means
may be provided in the fomn of a scraping means where such an advaptage is
25 not desired,
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5 -.The present invention may be further applied to a separator for
separating a mxture of first, second and third objects into the first,

second, and third objects, vvherel n the first object has the gest
magneti sm the second object has the second strOngrr"S/“/ﬁrr_;gﬁg(te?sm and
the third object has the weakest magnetism This: p@{éimrssmdﬁe

conveyor having a transport surface for transportln placed
thereon, preferably in a planar state. A first coll \!\E‘m ﬁ aving a
first circulating circunferential surfd2e is di spos at - the first
“circulating surface faces the transport surface of the

Meanwhile, only the eléctronic component chips 2 are left on
the transport surface 4 downstream of the first collection member 12, A
second collection member 23 is provided downstream of the ﬁxsf
collection member 12. The second collection member 23 has a structure
s similar to that of the first collection member 12. Specifically, the
second collection member 23 includes a magnetic drum 24 having a
plurality of magnets (not shown) disposed on the circumferential surface
thereof, a tension roller 25 disposed in parallel with the magmetic drum
24, and a belt 26 made of rubber, for example, wound around the roller 25.
10 The belt 26 is driven for circulation in the direction of the arrow 27.
Thus, the outwardly facing surface of the belt 26 sexves as a sccond
circulating circumferential surface 28 of the second collection member
23,
Further, as in the first collection member 12, the

15 above-described second circumferential surface 28 is disposed so that it

faces the transport surface 4 of the 4~ v
G;n'veyor 5 at a predetermined interval in an arca where the magnetic drum v
24 and belt 26 are in contact. The second collection member 23 provides a
magnetic force capable of attracting only clcctronic component chips 2
20 having a plating film of magnetic material formed to a proper thickness on
the surface thereof, i.e., electronic component chips 2 which are good
products. .
The above~described interval between the sccond
circumferential surface 28 and the transport surface 4 is preferably
25 adjustable in order to allow the magnetic force applied to tht; clectronic
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10 - conveyor at a predetermned interval, the first col leetion nenber
providing a magnetic force to allow only the first object to be attracted
by the first collection nmenber and col |l ected onto the first circunferential
surfaeer A fITST pick-up means is provided for picking up the first .object
col | ect %,sQﬁﬂtlj&gBLénﬁé laka rcunferential surface. A 15 second col |l ection

menber CI rculating circunferential surface is disposed
downst re:E'mrlm ml[l collection nenber in the direction of the
transport onveyor so thatl3tshe second circunferential surface

faces the transport surface of the conveyor at a predeternined interval,
the second col |l ection nenber providing a

component chips 2 to be adjusted. Therefore, like the above~described
first collection member 12, the second collection member 23 is supported
bya dial gage 29 for adjusting the interval. In this case, the adjustment
of the magnetic force may be also camxied out by varying a voltage applied
] to electromagnets. '
Thus, only good electronic component chips 2 on the
transport surface 4 are collected onto the second circumferential
surface 28 and transported as the belt 26 circulates.
A second pick—up means is provided with a configuration as
10 described below which is substantially the same as that of the
above-described first pick—up means for picking up the above—described
good electronic component chips 2 retained on the second circumferential
surface 28 at a fixed position on the path of the circulation of the second
circumferential surface 28. '
15 The magnetic force of the second collection member 23
provided by the magnetic drum 24 becomes weaker as the belt 26 moves
. further from the magnetic drum 24, For example, the electxonic component
chips 2 can not be retained on the second circumferential surface 28 by
the magnetic force in an area where the belt 26 is in contact with the
20 tension roller 25. Therefore, v&'rhc_n the belt 26 is bent downward along the
tension roller 25, the electronic component chips 2 on the second
circumferential surfacc 28 drop as indicated by the arrow 30, duc to
gravity. Such dropped clectronic component chips 2 are collected by a
good product collecting box 31.
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20 - magnetic force to allow only the second object to be attracted by
the second coll ection nenber and onto the second circunferential surface. A
second pick-up means is provided for picking up the second object collected
on the second circunferential surface. For exanpl e;—the—abeve-deseri-bed

separator nay be 25 advant ageously applied to separ ation of media of
magnetic naterial used - 6- Sheet Has Been Replaced -

e I Ml I'IIII

Such a configuration of the second pick-up means elimmates
aneed for a member, such as scraping means, for scraping the electronic
component chips 2 retained by the magnetic force from the belt 26. This
makes it possible to pick up the clectronic component chips 2 without

5 damaging them. The pick-up means may be provided in the form of a scraping
means where such an advantage is not desired, ' '

In this regard, the second collection member 23 may have a-
configuration which substantially inciudes only the magnetic drum 24 and
excludes the tension roller 25 and belt 26. In this case, the electronic

10 component chips 2 are directly collected by the magnetic drum 24 and are
picked up from the magnetic drum 24 using a member, such as a scraper, to
scrape the electronic component chips 2 off of the magnetic drum 24. A
similar modification may be applied to the first collection member 12.
Returning to the illustrated embodiment, what is now left on
15  the transport surfacs 4 of the conveyor 5 downstream of the second
collection member 23 arc only electronic component chips 2a having a
plating film of magnetic material formed to an insufficient thickness on
the surface theceof, i.e., electronic component chips 2a which are
defective products. A defective product collecting box 32 is disposed at
20 the downstream cnd of the transport surface 4. Therefore, when the belt 6
" is bent downward along the belt pulley 9, the defective electronic
component chips 2a on the transport surface 4 drop, as indicated by the
arrow 33, duc to gravity and arc collected by the defective product
collecting box 32.
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in-electro-plati

ctroni ¢ conponent chi ps which have been plated by

being mxed with the nedia and subsequent screening of good and defective

conponenﬁh% slaebsﬁﬁtmw

proper.
totherm
respectiv

A

atfer or not the thickness of plating filns is
e above-described first object 5 corresponds

material, and the second and third objects

orrespond to first and second el ectroni ¢ conponent chi ps

pl ated by being m xed with the nedia. The first electronic conmponent chip
has a plating filmof magnetic matertd~having a proper thickness formed on

the surface thereof, and the second el ectronic 10 conponent chip has a

plating filmof nmagnetic material having an

10

15

SPRO163816

81d

Having described the present invention with reference to the
illustrated embodiment, various other embodiments may be employed within

the scope of the present invention,

For example, although two collection members, i.c., the
first collection member 12 and the second collection member 23, are
prov_ided along the path of the transportation by the conveyor 5 in the
illustrated embodiment, a modification may be made wherein only one
collection member is provided and, therefore, separation involves only
one step. Alternatively, three or more collection members may be provided
akmgomeummgmmﬁaupan

Further, the present invention may be applied to a step in
the manufacture of electronic components for separating electronic
component chips and media made of non-magnetic material used for
polishing the same. In this cas, at lcast a part of the electronic
component chips has magnetism. For example, the electronic component
chips incozporate electrodes including a magnetic material such as
nickel or incorporate chip main bodics made of magnetic material. Dunng
separatmn, the clectronic component chips are absorbed by the
collcction members to leave the media.:

Furthermore, the present invention may be applicd to
separation of objects in fields other than electronic components as long
as there is a difference in the strength of magnctism.

While a particular embodiment of the present invention has
been shown and described, it will be obvious to those skilled in the art

that changes and modifications may be made without departing from this
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.insufficient thickness formed on the surface thereof. The present invention
is also directed to a separation nethod for separating a m xture of a first
obj ect having relatively strong magneti smand a second Obj ect having

rel atively weak magnetism 15 into the first and second objects—TFh

separation nmethod includes the steps of placing themrggﬁg S surface
preferably in a planar state, disposing a collectiion

circunferential surface which provides a magnetic fo Eﬁﬁﬁ
attracting only the first object so th¥=~the circunf ce faces
the surface on which the mxture 20 is placed at a predeterm ned
interval, and attracting only the first

invention in its broader aspects and, thérefore, the appended claims are
to encompass within their scope all such changes and modifications as
fall within the true spirit and scope of this invention.

SPEC\€ISLE
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. object onto the circunferential surface while circulating the
circunferential surface of the absorbing nenber. The present invention is
also directed to a separation nethod for separating a m xture of first,
second a-nd——t—h-l—Fd—G‘bj—e'C't"ﬁﬂtO 25 the first, 'second, and third obj ects

wherein th as the -7- strongest magneti sm the second
obj ect hzﬂiiﬂ eﬂm“ﬂ li ngest magneti sm

~17 -

WHAT IS CLAIMED IS:

1. A separator for separating a mixture of a first object
having relatively strong magnetism and a sccond object having relatively
weak magnetism into said first and second objects, comprising:

5 ' a conveyor having a transport suxface for transporting said
ﬂmm placed thereon;

a collection member having a circulating circumferential
surface disposed so that said circumferential surface faces the
transport surface of said conveyor at a predetermined interval, said

10 collection member providing a magnetic force of a magnitude such that
only said first object js attracted by said collection member and
collected onto said circumferential surface; and
a pick-up means for picking up said first object collected on

said circumnferential surface.

15 - 2, A separator according to Claim 1, wherein saijd first
object is media made of magnetic material used in electro-plating and
wherein said second object is electronic component chips which have been
plated by i)cing mixed with said media.

3. A separator according to Claim 1, wherein said first and
20 sccond objects are first and sccond clectronic component chips,
respectively, having a film made of magnetic material formed on the

surface thereof and wherein said film on said first electronic component

Sheet Has Been Re laced
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and the third object has the weakest magnetism This separation nethod
includes_the steps of placing the mxture on a surface, preferably in a

pl anar state, renoving the first object fromthe m xture 5 by bringi ng
a first |mmﬁmummmm providing a magnetic force capable of attracting
and col | irst object close to the-mxture to collect only
the first* oﬁje t &nd®then renovi ng the second object by bringing a second
col | ection nmenber providing a magnet+t8#force capable of attracting and
collecting only the second object close to the second and 10 third
objects to collect only the second object. As described above, the present

I nvention allows efficient, .

chip is formed thicker than said film on said second electronic component -
chip.

4. A separator according to Claim 1, whercin sajd fixst
object is an electronic component chip having magnetism at least in a part
' § thercof and whersin said second object is media made of non-maguetic
material which has been used to polish said clectronic component chip.

5. A separator according to claim 1, wherein said transport
surface is planar for transporting said mixture in a planar state.

6. A separator according to claim 5, wherein said collection
10 member is movably supported so that said interval between said

circumferential surface and said transport surface may be varied.

7. A separator for separating a mixture of first, second and
- third objects into said first, second, and third objects, wherein said
first object has the strongest magnetism of the first, second-and third
15 objects, said second object has the second strongest magnetism of the
first, sccond and third objects, and said third object has the weakest
magnetism of the first, sccond and third objects, said scparator
comprising:
a conveyor having a transport surface for transporting the
20 mixture thereon;

-
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. certain and reliable separation because only a particul ar object is
absorbed and picked up froma mxture utilizing magnetism Further, a
rel ativel'y w-de-—+ange of application can be 15 expected fromthe

pr esent |3m%£&n because 1T all ows separation regardl ess of the presence

of a dine "mwmﬁ as long as there is a difference in the.
' "_'Fher, according to the present invention, the use

strength o

of a colll ection nenber® hadvi ng a circulating circunferential surface allows
a 20 particul ar object to be cortiPruously picked up as the
circunferential surface nmakes a circulating notion. The use of a conveyor
for the

a first collection member having a first circulating
circumferential suiface disposed so that said first circumferential

surface faces the transport surface of said conveyor at a predetermined
interval, said first collection member providing a magnetic force of a
5 magnitude such that only said first object is attracted by said first
collection member and collected onto said first circumferential surface;
a fixst pick~up means for picking up said first object
collected on said first circumferential surface;
a second collection member having a second circulating
10 circumferential surface disposed downstream of said first collection
member in the direction of the transportation by said conveyor so that
said sccond circumferential surface faces the transport surface of said
conveyor at a predetermined interval, said second collection member
providing a magnetic force of a magnitude such that only said second
15 object is attracted by said second collection member and collected onto
said second circumferential surface; and
a second pick—up means for picking up the said second object

collected on said sccond circumferential surface.

8. A separator according to Claim 7, wherein said first
20 object is media made of magnetic material used in electro-plating; said
sccond and third objects are first and sccond electronic coxhpone.nt chips,
respectively, which have been plated by being mixed with said media; said
first electronic component chip has a plating.ﬂlm made of magnetic

material having a proper thickness formed on the surface thereof; and

This Shéet Has Been Reilaced
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.transportation of a mxture to be separated allows the m xture to be
supplied continuously. In addition, a separation process can be

conti ﬁueﬂﬁ—y“—perf-orm.rd—by usi ng both the col | ection menber havi ng the 25 |

C|rcul ial surface and the conveyor as described above.
- 8- FlLl ﬂﬂiﬂﬁm Erﬁm}pl led to separation of electronic conponent chips
and né I'sig ©r polishing or to screening based

~20 =

said second electronic component chip has a film made of magnetic

material having an insufficicnt thickness formed on the surface thereof,

9. A separator accoxding to ¢laim 8, wherein said transport
surface is planar for transporting said mixture in a planar state.

5 10. A separator according to-claim 7, wherxein said fixst
collector is movably supported so that said interval between said first
circumferential surface and said transport surface may be varied and
wherein sald second collector is movably supported so that said interval
between said sccond circumferential surface and said transport suxface

10 may be varied.

11. A separation method for separating a mixture of a first
object having relatively strong magnetism and a second object having
1clatively weak mﬁgnetism into said first and second objects, comprising
the steps of:

15 placing said mixture on a surface; a,‘H'Y% Cﬁhj

disposing a collection member having afircumforential '

surface which provides a magnetic force cz;pablc of only said v
first object so that said circumferential surface faces said surface on

which said mixture is placed at a predetermined interval; and

20 attracting only said first object onto said circumferential
surfacc while circulating said circumferential surface of sald -
collection member.

o ' Tmsllsl}iiﬂtlilailrelnliefillm
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on-the thickness of filns formed on el ectroni c conponent cths during the
manuf acture of el ectronic conponents, ‘the present invention allows the 5

mnW of the el ectronic conponents to be inproved and

al | geni ng of good and defective conponents to be performed with

hi ghe mﬂ\ﬂ liability. As a result, a reduction in the cost of

el ec h‘m ﬁm“ an be expected. BRI EF DESCRI PTI ON OF THE DRAW NGS 10
Fi g ca Lroht View illustrati ng a separator 1 according to an

errbodl ment of the present invention.-Blg 2 is an enlarged front view of a
first collection nenber

12. A separation method according to claim 11, wherein said .

mixture is placed on sajd surface in a planar state,

13. A separation method for scparéting a mixture of first,
second and third objects into said first object, said second ebject and
5 said third object, wherein said first object has the strongest maguétism
of the first, secopd and third objects, said second object has the second
strongest magnuetism of the first, second ;nd third objects, and said
third object has the weakest magnetism of the first, second and third
objects, said separation method comprising the steps of:
10 placing said mixture on a surface;
removing said first object from said mixture by bringing a
first collection member providing a magnetic force of a magnitude capable
of amaéting only said first object close to said mixture so that said
first collection member attracts and collects only said first object; and
15 then removing sajd second object by bringing a second
collection member providing a magnetic force of a magnitude capable of
attracting only said second object close to said sccond and third objects
&0 that sait.i second collection member attracts and collects only said

sccond object.

20 , 14. A separation method according to Claim 13, wherein said
first object is media made of magnetic matcrial uscd in electro-plating;
 said sccond and third objects arc first and second clectronic component

chips, rcspcctivcly, which have been plated by being mixed with said
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.12 tncluded in the separator 1 shown in Fig. 1. DETAILED DESCRI PTI ON OF THE
PREFERRED _ENMBQODI MENT(S) 15 Fig. 1is a front view
illustrating a separator 1 according to an enbodi ment of the present

i nventi o mmlwﬂuﬂ ”m to steps for manufacturing electronic

conponent |1y, the separator 1 is used for separating

el ectroni ¢ cdnpdnefit &hips 2 and nedia 3 of magnetic material which have
been used for electroplating the chips,2 20 and is al so used for
subsequently renoving only el ectroni c conponent chips 2 having a plating

filmof an insufficient thickness fornmed thereon to thereby screen only
good el ectroni c conponent chips 2.

mcdia; sajd first electronic component chip has a plating film made of

magnetic material having a proper thickness formed on the surface

thereof; and said second electronic component chip bas a film made of

magnetic material having an Insufficient thickness formed on the surface
5 thereof.

15. A separation method according to claim 14, wherein said
mixture is placed on said surface in a planar state. ' -

16. A scparator for separating a mixture of a first object
having relatively strong magnetism and a second object having relatively
10 weak magnetism into said first and second objects, comprising:
a conveyor including a belt for transporting said mixture
and a pair of belt pulleys for circulating said belt@ v
a hopper for supplying said mixture on said belt of said
conveyor; and
15 a collection member including a drum provided with a
magnetic circumferential surface, a rdller disposed opposite to said
drum, and a belt which is wound to be driven for circalation around said
roller, said collection member being disposed at a predetermined
interval to said belt and said magnetic circumferential surface exerting
20 a magnetic force such that only said first objects are attracted to and
collected by said circumferential surface.

-

This Sheet Has Been R
m‘m R Il’ B
6ed Chl dk EQLLPAGLTIN BE 8% 16T 04) HLIHL0496, |

(€2 39vd a3INIYd) €2 3avd HE9BEES 1Y 9661 6h:21 L1/4@ QIAIIIAY )



-9+ The manufacturing steps described above are used dur| ng-t he

manuf acture of multilayer ceram c capacitors. SpeC| fically, when nultilayer
ceram c capacitors are nmanufactured, el ectronic conponent chips are
prepared which include outer term nal electrodes formed by 5 firing a
paste including a netal. Next, the electronic conponent chips are m xed-
with medi a nade of steel to be electro-plated to form nickel

P/1071-165

- SEPARATOR AND SEPARATION METHOD
ABSTRACT OF THE DISCLOSURE-
A mixture of electronic component chips 2 and media 3 is

5 placed in a planar state on a transport surface 4 of a conveyor 5. Only the

media 3 are collected onto a first circulating circumferential surface 18

by a magnetic force provided by a first collection member 12 and are

Wa collected by a media collecting box 22, Then, only electronic

comﬁonant chips 2 having a plating film of a proper thickness formed

10 thereon onto a second circumferential surface 28 by a

gnetic force provided by a sccond collection mexber 23 and arc
thereafter collected by a good product collecting box 31. Electronic
component chips 2a having a plating film of an ipsufficient thickness
formed thereon are collected by a defective product collecting box 32.

attracted
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-films as nmagnetic el enments on the outer term nal electrodes. Therefore, the

el ectroni c conponent chips and the nmedi'a nust be separated when the plating
ocess is finished. Further, the plating process does not 10

ecessarily forma plating filmof a proper thickness on all of the

el ectroni ¢ conponent chips, and el ectronic conponent chips having a plating

filmof an i 8 &iepts ghg gkness formed thereon nust be eljmihhted as

defective prodacts. A'solder filmnmay be formed by neans of plating after

the nickel f[{#¥#d&]a Bhfgnetic element is formed on the outer 15

termnal electrode. Referring to Fig. 1, the separator 1 includes a

conveyor 5 [E11} F‘{] l -
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havi ng a transport surface 4 for transporting a mxture of the electronic

nponent chips 2 and the nedia 3 placed thereon, preferably in a planar
State. For exanple, the conveyor 5 is constituted by a belt-conveyor 20
including a belt 6 and a pair of belt pulleys 8 and 9 around which the belt
6 is wound tSSERBEIe VANSfIoR Tirculation in the direction of tf8)arrow 7. A
hopper 10 is provided_at the upstreamend of the transport surface 4 for
suppl yi ng thd ﬂture%%b . el ectroni c conponent chips 2 and nedia 3 onto
the transport surface .Jﬁreferably, vibration is 25 applied to the
hopper 10 froma vibrator 11 to allow the m xture to be

2.
\\ /4._ 15

A | o | 2]
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wupops HO3

-10 - properly supplied onto the transport surface 4 without gatheri ng into
@ clunp. Further, consideration is also given t& the shape and di nensions
of the exit of t.he hopper 10 to prevent the mixture frombeing ejected in

10

15

20

the form.af_a clunp. 5 A first fol | eemiArEMENDEREETS S SO
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BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a separator and a
separation method utilizing magnetism. For example, the present
invention relates to a separator and a separation method which can be
advantageously applied to processing steps which may be carried out
during the manufacture of electronic components such as separation of
media for electro~plating and electronic component chips and screening
of good and defective electronic component :_chips”basle.d_ on whether or not

the thickness of metal films formed on the surface thcrédf is proper.

2. Description of the Related Art

The manufacture of electronic components may involve an
electro—plating process and a polishing process on electronic component
chips, and such processes are normally performed with media mixed with
the electronic component chips. This results in a need for separating the
media from the electronic component chips after the processes. A mesh
basket may be used during such separation of media and electronic
component chips. This is to separate media and electronic component chips
utilizing a difference between their dimensions by choosing a mesh size

that allows only either media or electronic component chips which are

smaller in dimensions to pass.
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first collection menber 12 in detail. The first collection member 12

kncl udes a magnetic drum 14 having a plurality of magnets 13 di sposed on 10
the circunferential surface thereof, a tension roller 15 disposed in
parallel with the nmagnetic drum 14, and a belt 16 nmade of rubber, for
exanpl e, wound around the roller 15. The belt 16 is driven for circul ation
in the direction of the arrow 17. Thus:2the outwardly facing surface of the
belt 16 serves as a first circulating circunferential surface 18 of 15
the first collection nenber 12. The above-described first circunferential
surface 18 is disposed so that it faces the transport surface 4 of the
conveyor 5 at a

Further, when a metal film such as an electrode is to be
formed on the surface of electronic bomponent chips, barrel plating may
be used to process a great number of electronic component chips at one
time. However, some chips may not have a plating film of sufficient

5 - thickness formed thereon. Electronic component chips having such a
plating film of an improper thickness must be eliminated. It is therefore
necessary to determine whether or not a plating film has been formed to a
sufficient thickness. However, heretofore there has been no efficient
way to determine for an entire lot of electronic components whether or not

10 the thickness of the plating films is proper. Instead, what has been done
is only to-sample several electronic component chips and observe their
sections using a microscope or the like.'

However, 'tl’ile' éeparat.i(;ﬁh of ih'edi'ziliand-electronic component
chips and the screening of good and defective electronic component chips

15 based on whether or not the thickness of metal films formed on the surface
thereof is proper as described above present a problem in that, in either
case, troublesome and inefficient processes are involved and the
certainty and reliability of separation is low. |

It is therefore an object of the present invention to provide

20 a separator and a separation method which can solve the above—described

problem.

SUMMARY OF THE INVENTION .
. Briefly, the present invention utilizes magnetism in that

separation is performed based on a difference in magnetism.
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predetermned interval in an area where the magnetic drum 14 and belt 16
are in contact. The magnets 13 on the magnetic drum 14 provide the first 20
collection nenber 12 with a magnetic force capable of attracting only the
media 3 which are made of steel, for exanple, having relatively strong
magneti sm The above-described interval between the first circunferenti al
surface 18 and the transport surface 4-Bs preferably 25 adj ustable in
order to allow the magnetic force applied to the nedia 3 and

The present invention is first directed to a separator for

separating a mixture of a first object having relatively strong magnetism
“and a second object having relatively weak magnetism into the first and
second objects. This separator includes a conveyor having a transport
5 -surface for transporting the mixture placed thereon, preferably in a
planar state. A collection member having a circulating circumferential
surface is disposed so that the circumferential surface faces the
transport surface of the conveyor at a predetermined interval, the
collection member providing a magnetic force to allow only the first
-10 object to be attracted by the collection member collected onto the

circumferential surface. A pick-up means is provided for picking up the
first object collected on t}__xq circumfcrenfial surface.

It should bé notedl that "r;elatiyely' weak magnetism" or "the
weakest magnetism" as used in the specification and claims also means "no

15 magnetism".

In such a separator, the mixture is placed on the transport
surface of the conveyor, preferably in a planar state, and transported to
a position where it faces the collection member. Then, the first object is
collected by the circumferential surface of the collection member due to

20 magnetic force and is therﬁby separated from the second object. The first

object thus collected is transported to the position of the pick—-up means
as a result of the circulation of the circumferential surface of the
collection member and is picked up by the pick-up means. On the other .

hand, the second object is left on the conveyor to be transported further.
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el ectroni c conponent chips 2 to be adjusted. In this enmbodiment, the first
col l ection member 12 is supported by a dial gage 19 for adjusting the
interval. The adjustnent of the magnetic force may alternatively be carried
out by enploying el ectromagnets as the nagnet 13 and by varying a 5

voltage applied thereto. Thus, the media 3 on the transport surface 4 are
collected by the first C|rcunferent|ak-éurface 18 and transported as the
belt 16 circulates as indicated by the arrow 20 in Fig. 2. A first pick-up
means is provided with a configuration as

The present invention is preferably applied to steps for
manufacturing electronic components.
For example, the present invention may be applied to the
separation of media of magnetic material used in electro—plating from
5 - electronic component chips which have been plated by being mixed with
such media. In this case, the media of magnetic material correspond to the
above~described first object and the electronic component chips
correspond to the above—described second object.
Further, the present invention may be applied to a case
10 wherein the first and second objects are firsf and second electronic
component chips, respectively, having a film of magnetic material formed
on the surface thereof and wherein the film on the first electronic
component chip is formed thlcker than the film on the second electronic
component chip. The separation of the first and second electronic
15 component chips as described above is effective for purposes such as
eliminating electronic components of an insufficient film thickness. In
the specification and claims, a statemént that a film thickness is
insufficient also includes a case wherein no film is formed at all.
Furthermore, the present invention may be applied to
20 separation of electronic component chips having magnetjsm atleastina
part thereof and media of non-magnetic material which have been used to
_ polish the electronic component chips. In this case, the above-described
first object corresponds to the electronic component chips and the above-
described second objcctl corresponds to the media of nonmagnetic

25 material.
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10 descri bed bel ow for picking up the above-descri bed nedia 3 retained
on the first circunferential surface 18 at a fixed position on the path of
the circulation of the first circunferential surface 18. The nagnetic force
of the first collection nmenber 12 provided by the magnets 13 becones weaker
as the belt 16 noves further 15 fromthe magnetic drum 14. For exanple,
the nmedia 3 can not be retained on the-§irrst circunferential surface 18 by
the magnetic force in an area where the belt 16 is in contact with the
tension roller 15. Therefore, when the belt ‘16 is bent downward al ong the
tension roller 15, the media 3 on the first collection nenber 18 drop as

I ndi cated by the arrow 21 due to

The present invention may be further applied to a separator
for separating a mixture of first, second and third objects into the
first, second, and third objects, wherein the first object has the
strongest magnetism, the second object has the second strongest
5 - magnetism, and the third object has the weakest magnetism. This separator

includes a conveyor having a transport surface for transporting the
mixture placed thereon, prcférably in a planar state. A first collection
member having a first circulating circumferential surface is disposed so
that the first circulating surface faces the transport surface of the

10 conveyor at a predetermined interval, the first collection member
providing a magnetic force to allow only the fﬁst object to be attracted
by the first collection member and colleLcted_ onto the first
circumferential surface. A first pick—up means Iis pro\;rided for picking
up the first object collected on the first éiréumfereﬁtial surface. A

15 second collection member having a second circulating circumferential
surface is disposed downstream of the first collection member in the
direction of the trans;mrtation_by the conveyor so that the second
circumferential surface faces the transport surface of the conveyor at a
predetermined interval, the second collection member providing a

20 magnetic force to allow only the second object to be attracted by the
second collection member and onto the second circumferential surface. A
second pick—up means is provided for picking up the second object
collected on the second cir;umfcrcntial surface.

For example, the above~described separator may be

25 “advantageously applied to separation of media of magnetic material used
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20 gravity. Such dropped nedia 3 are collected by a nedia collecting
box 22. Such a.configuration of the first pick-up neans elimnates a need
for a nenber, such as scraping neans, for scraping the nmedia 3 retained by
the magnetic force fromthe belt 16. The first pickup neans may be provi ded
in the formof a scraping neans where such an advantage is 25 not - '
_ desired. -12- : -6~

in électro—plating and electronic component chips which have been plated
by being mixed with the media and subsequent screening of good and
defective components based on whether or not the thickness of plating
films is proper. In this case, the above~described first object
5 + corresponds to the media of magnetic material, and the second and third
objects respectively correspond to first and second electronic component
chips plated by being mixed with the media. The first electronic
component chip has a plating film of magnetic material having a proper
thickness formed on the surface thereof, and the second electronic
10 component chip has a plating film of magnetic material having an
- insufficient thickness formed on the surface thereof.
The present invention ié also directed to a separation
method for separating a mixture o’t_" af'n'st ochcthavmg relatively
strong magnetism and a second object having relaﬁvcly weak magnetism
15 into the first and second objects. This separation method includes the
steps of placing the mixture on a surfacc,.preferably in a planar state,
disposing a collection member having a circumferential surface which
provides a magnetic force capable of attracting only the first object so .
that the circumferential surface faces the surface on which the mixture
20 is placed at a predetermined interval, and attracting only the first
object onto the circumferential surface while circulating the
circumferential surface of the absorbing member.
The present invention is also directed to a separation
mctilod for separating a mixture of first, second and third objects into
25 the first, second, and third objects, wherein the first object has the
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Meanwhi l e, only the el ectronic conponent chips 2 - are left on the transport
surface 4 downstreamof the first collection nmenber 12. A second collection
menber 23 is provided downstream of the first collection nmenber 12. The
second col |l ecti on nenber 23 has a structure 5 simlar to that of the
first collection nenber 12. Specifically, the second collection nenber 23

i ncl udes a magnetic drum 24 having a pl-ifality of magnets (not shown)

di sposed on the circunferential surface thereof, a tension roller 25

di sposed in parallel with the magnetic drum 24, and a belt 26 nade of
rubber, for exanple, wound around the roller 25. 10 The belt 26 is
driven for circulation in the direction of the arrow 27.

strongest magnetism, the second object has the second strongest magnet~i sm
and the third object has the weakest magnetism. This

separation method includes the steps of placing the mixture on a surface,
preferably in a planar state, removing the first object from the mixture

5 - by bringing a first collection member providing a magnetic force capable
of attracting and collecting only the first object close to the mixture to
collect only the first object and then removing the second object by
bringing a second collection member providing a magnetic force capable of
attracting and collecting only the second object close to the second and

10 third objects to collect only the second oi)ject.

As described above, the present invention allows efficient,
certain and reliable separation bec_:qus.e.g.r;ly_ a particular object is
absorbed and picked up from a mixture utlllzmg i;i;énctism.

Further, a relatively wide range of application can be

15 expected from the present invention because it allows separation
regardless of the presence of a dimensional difference as long as there is
a difference in the strength of magnetism.
Further, according to the present invention, the use of a
collection member having a circulating circumferential surface allows a
20 particular object to be continuously picked up as the circumferential
surface makes a circulating motion. The use of a conveyor for the
transportation of a mixture to be separated allows the mixture to be
supplied continuously. In addition, a separation process can be
: contiﬁudusly performed by using both the collection member having the

25 circulating circumferential surface and the conveyor as described above.
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Thus, the outwardly facing surface of the belt 26 serves as a second
circulating circunferential surface 28 of the second collection nenber 23.
Further, as in the first collection menber 12, the 15 above- descri bed
second circunferential surface 28 is disposed so that it faces the
transport surface 4 of the conveyor 5 at a predetermined interval in an
area where the magnetic drum 24 and bert826 are in contact. The second
col | ection nmenber 23 provides a magnetic force capable of attracting only
el ectronic

Furthermore, when applied to separation of electronic
component chips and media for plating or polishing or to screening based
on the thickness of films formed on electronic component chips during the
manufacture of electronic components, the present invention allows the

5 - manufacturing efficiency of the electronic components to be improved and
allows screening of good and defective components to be perforined with
higher accuracy and reliability. As a result, a reduction in the cost of

electronic components can be expected.

BRIEF DESCRIPTION OF THE DRAWINGS
10 Fig. 1 is a front view illustrating a separator 1 accordmg
to an embodiment of the present mventlon .
Fig.21s an enlarged front v1ew of a first collect ion member:

12 included in the separator 1 shown in Fig. 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
15 Fig. 1 is a front view illustrating a separator 1 according
to an embodiment of the present invention which is applied to steps for
manufactt;ring -electronic componente. More specifically, the separator 1
is used for separating electronic component chips 2 and media 3 of
magnetic material which have been used fer electro—plating the chips 2
20 and is also used for subsequently removing only electronic component
chips 2 having a plating film of an insufficient thickness formed thereon

to thereby screen only good electronic component chips 2.
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conponent chips 2 having a plating filmof magnetic material fornmed to a
proper thickness on the surface thereof, i.e., electronic conponent
chips 2 which are good products. The above-described interval between the
~second circunferential surface 28 and the transport surface 4 is preferably
25 adjustable in order to allow the nmagnetic force applied to the

el ectronic -

The manufacturing steps described above are used during the

manufacture of multilayer ceramic capacitors. Specifically, when
multilayer ceramic capacitors are manufactured, electronic component
chips are prepared which include outer terminal electrodes formed by
5 firing a paste including a metal. Next, the electronic component chips

are mixed with media made of steel to be electro~plated to form nickel
films as magnetic elements on the outer terminal electrodes. Therefore,
the electronic component chips and the media must be separated when the
plating process is finished. Further, the plating process does not

10 necessarily form a plating film of a proper thickness on all of the
electronic compohent chips, and electronic component chips having a
plating film of an insufficient thickness fornied théreon must be
climinated as defective pI‘Od!:lCtS. A solder film may be formed by means of
plating after the nickel film as a magnetic elcﬁent is formed on the outer

15 terminal electrode.

| Referring to Fig. 1, the separator 1 includes a conveyor 5

having a transport surface 4 for transporting a mixture of the electronic
component chips 2 and the media 3 placed thereon, preferably in a planar
state. For -example, the conveyor 5 1s constituted by a belt—~conveyor

20 including a belt 6 and a pair of belt pulleys 8 and 9 around which the belt
6 is wound to be driven for circulation in the direction of the arrow 7.

A hopper 10 is provided at the upstream end of the transport

surface 4 for supplying the mixture of the electronic component chips 2 .
and media 3 onto the transport surface 4. Preferably, vibration is

25 applied to the hopper 10 from a vibrator 11 to allow the mixture to be
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-13 - conponent chips 2 to be adjusted. Therefore, |ike the above-descri bed
first collection nenber 12, the second collection nenber 23 is supported by
a dial gage 29 for adjusting the interval. In this case, the adjustnent of
the magnetic force nay be also carried out by varying a voltage applied 5
to el ectromagnets. Thus, only good el ectronic component chips 2 on the
transport surface 4 are coll ected onto-tlBe- second circunferential surface
28 and transported as the belt 26 circulates. A second pick-up neans is
provided with a configuration as

propetly supplied onto the transport surface 4 without gathering into a
clump. Further, consideration is also given to the shape and dimensions
of the exit 6f the hopper 10 to prevent the mixture from being ejected in
the form of a clump. _

5 ' A first collection member 12 is disposed in a position which
is downstream of the above—described hopper 10 and at an upstream
position of the transport surface 4. Fig. 2 shows the structure of the
first collection member 12 in detail. The first collection member 12

 includes a magnetic drum 14 having a plurality of magnets 13 disposed on
10 the circumferential surface thereof, a tension roller 15 disposed in
parallel with the magnetic drum 14, and a belt 16 made of rubber, for
example, wound around the roll;:r 15. 'Tﬁe belt 16 is driven for circulation
in the direction of the arrow 17. :'I_?l_lp_s,-t.he_".gu;tv'vérdﬂl')i facing surface of
the belt 16 serves as a first cirqixiating circumferential surface 18 of
15 the first collection member 12.

The above—described first circumferential surface 18 is
disposed so that it faces the transport surface 4 of the conveyor 5 ata
predetermined interval in an area where the magnetic drum 14 and belt 16
are in contact. The magnets 13 on the magnetic drum 14 provide the first

20 - collection member 12 with a magnetic force capable of attracting only the
media 3 which are made of steel, for example, having relatively strong
magnetism.

The above—described interval between the first
circumferential surface 18 and the transport surface 4 is preferably

25 adjustable in order to allow the magnetic force applied to the media 3 and
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10 descri bed bel ow which is substantially the sane as that of the
above-described first pick-up neans for picking up the above-descri bed good
el ectroni c conponent chips 2 retained on the second circunferential surface
28 at a fixed position.on the path of the circulation of the second
circunferential surface 28. 15 The magnetic force of the
second col | ecti on nmenber 23 provided by]ﬂhe magneti c drum 24 becones weaker
as the belt 26 noves further fromthe nagnetic drum 24. For exanple, the

el ectroni ¢ conponent chips 2 can not be retained on the second
circunferential surface 28 by the magnetic force in an area where the belt,
26 is in contact with the

electronic component chips 2 to be adjusted. In this embodiment, the
first collection member 12 is supported by a dial gage 19 for adjusting
the interval. The adjustment of the magnetic force may alternatively be
carried out by employing electromagnets as the magnet 13 and by varying a
5  voltage applied thereto. '
Thus, the media 3 on the transport surface 4 are collected by
the first circumferential surface 18 and transported as the belt 16
circulates as indicated by the arrow 20 in Fig. 2. _
 Afirst pick—up means is provided with a configuration as
10 described below for picking up the above—described media 3 retained on
the first circumferential surface 18 at a-fixed position on the path of
the circulation of the first cﬁcumfércﬁﬁal surface 18.
The magnetic force of the first collection member 12
provided by the magnets 13 becomes weaker as the belt 16 moves further
15 from the magnetic drum 14. For example, the media 3 can not be retained on
the first circumferential surface 18 by the magnetic force in an area
where the belt 16 is in contact with the tension roller 15. Therefore,
when the belt 16 is bent downward along the tension roller 15, the media 3
on the first collection member 18 drop as indicated by the afrow 21 due to
2 gravity. Such dropped media 3 are collected by a media coilecﬁng'box 22.
Such a configuration of the first pick—up means eliminates a
need for a member, such as scraping means, for scraping the media 3
retained by the magnetic force from the belt 16. The first pickup means
may be provided in the form of a scraping means where such an advantage is

25 - not desired.
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20 tension roller 25. Therefore, when the belt 26 is bent downward
along the tension roller 25, the electroni¢ conponent chips 2 on the second
circunferential surface 28 drop as indicated by the arrow 30, due to
gravity. Such dropped el ectroni c conponent chips 2 are collected by a good
product collecting box 31. -14 - Such a configuration of the second

pi ck-up neans elim nates -12-

Meanwhile, only the electronic component chips 2 are left on -
the transport surface 4 downstream of the first collection member 12. A
second collection member 23 is provided downstream of the first
collection member 12. The second collection member 23 has a structure
5 similar to that of the first collection member 12. Specifically, the
second collection member 23 includes a magnetic drum 24 having a
plurality of magnets (not shown) disposed on the circumferential surface
thereof, a tension roller 25 disposed in parallel with the magnetic drum
24, and a belt 26 made of rubber, for example, wound around the roller 25.
10 The belt 26 is driven for circulation in the direction of the arrow 27.
Thus, the outwardly facing surface of the belt 26 serves as a second
circulating circumferential surface 28 .bf the second collection member
23. | |
Further, as in the first collection member 12, the

15 above~described second circumferential surface 28 is disposed so that it

‘faces the transport surface 4 of the conveyor 5 'a'.tg

.a predetermined interval in an area where theif

:magnetic drum 24 and belt 26 are in contact. The
second collection member 23 provides a magnetic
force capable of attracting only electronic:
20 component chips 2 having a plating £film of magnetic;
material formed to a proper thickness on the
surface thereof, i.e., electronic component éhipsi

2 which are good products.

The above—described interval between the second
circumferential surface 28 and the transport surface 4 is préferably

25 adjustable in order to allow the magnetic force applied to the electronic
IREPLACEMENT SHEET
0 A MAR 1997

Rmmanat a0t ~PAN R v 3o 37 JONEA PRI



a need for a member, such as scraping neans, for scraping the el ectronic
conponent chips 2 retained by the magnetic force fromthe belt 26. This
makes it possible to pick up the electronic conponent chips 2 without 5
damagi ng them The pick-up nmeans may be provided in the formof a scraping
nmeans where such an advantage is not desired. In this regard, the second
col l ection nenber 23 may have a confi gutditi on which substantially includes
only the magnetic drum 24 and excludes the tension roller 25 and belt 26.
In this case, the electronic 10 conponent chips 2 are directly
col l ected by the magnetic drum 24 and are picked up fromthe magnetic drum
24 using a nenber, such as a scraper, to

component chips 2 to be adjusted. Therefore, like the above—described
first collection member 12, fhe second collection member 23 is supported
by a dial gage 29 for adjusting the interval. In this case, the adjustment
of the magnetic force may be also carried out by varying a voltage applied
5 ~ to electromagnets.
. Thus, only good electronic component chips 2 on the
transport surface 4 are collected onto the second circumferential
surface 28 and transported as the belt 26 circulates.
A second pick-up means is provided with a configurati’on as

10 described below which is substantially the same as that of the
above-described first pick—up means for picking up the above-described
good electronic component chlps 2 rctamed on the second circumferential
surface 28 at a fixed position on the path of thc circulation of the second
circumferential surface 28.

15 The magnetic force of the second collection member 23
provided by the magnetic drum 24 becomes weaker as the belt 26 moves

. further from the magnetic drum 24. For example, the electronic component

chips 2 can not be retained on the second circumferential surface 28 by
the magnetic force in an area where the belt 26 is in contact with the

20- tension roller 25. Therefore, when the belt 26 is bent doanard along the
tension roller 25, the electronic component chips 2 on the second
circumferential surface 28 drop as indicated by the arrow 30, due to
gravity. Such dropped electronic component chips 2 are collected by a
good product collcgting box 31.
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scrape the el ectronic conponent chips 2 off of the magnetic drum 24. A
simlar nodification may be applied to the first collection nmenber 12.
Returning to the illustrated enbodi nent, what is now left on 15 t he
transport surface 4 of the conveyor 5 downstream of the second collection
menber 23 are only el ectronic conponent chips 2a having a plating film of
magnetic material forned to an insuffi<l4ént thickness on the surface
thereof, i.e., electronic conponent chips 2a which are defective products.
A defective product collecting box 32 is disposed at 20 t he downstream
end of the transport surface 4. Therefore, when the belt 6 is bent downward
along the belt pulley 9, the defective electronic

Such a configuration of the second pick-up means eliminates

a need for a member, such as scraping means, for scraping the electronic
component chips 2 retained by the magnetic force from the belt 26. This
makes it possible to pick up the electronic component chips 2 without

5 - damaging them. The pick—up means may be provided in the form of a scraping
means where such an advantage is not desired.

In this regard, the second collection member 23 may have a-
configuration which substantially includes only the magnetic drum 24 and
excludes the tension roller 25 and belt 26. In this case, the electronic

10 component chips 2 are directly collected by the magnetic drum 24 and are
picked up from the magnetic drum 24 using a member, such as a scraper, to
scrape the electronic component chips 2 off of the ;r;ggnctic drum 24. A
similar modification may be apﬁliéd tc; thc fnét’ Ic'bllllclcltion member 12.

Returning to the illustrated embodiment, what is now left on

15 the transport surface 4 of the conveyor 5 downstream of the second
collection member 23 are only electronic component chips 2a having a
plating film of magnetic material formed to an insufficient thickness on
the surface thereof, i.e., electronic component chips 2a which are
defective products. A defective product collecting box 32 is disposed at

20 the downstream end of the transport surface 4. ’Iherefofc, when the belt 6
is bent downward along the belt pulley 9, the defective electronic
component chips 2a on the transport surface 4 drop, as indicated by the
arrow 33, due to gravity and are collected by the defective product
collecting box 32.
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conbonent chips 2a on the transport surface 4 drop, as indicated by the
arrow 33, due to gravity and are collected by the defective product

col | ecting box 32. -15 - Having described the present invention with
reference to the illustrated enbodi nent, various other enbodi nents may be
enpl oyed within the scope of the present invention.

-15 -

Having described the present invention with reference to the
illustrated embodiment, various other embodiments may be employed within
the scope of the present invention.

For example, although two collection members, i.c., the

5 - first collection member 12 and the second collectilon member 23, are
provided along the path of the transportation by the conveyor 5 in the
ﬂlus&atcd embodiment, a modification may be made wherein only one
collection member is provided and, therefore, separation involves only
one step. Alternatively, three or more collection members may be provided

10 along one transportation path.

Further, the present invention may be applied to a step in
the manufacture of electrqni_c_co;nponér__x§ for separating electronic
component chips and medié madeof ﬁ;ﬁ;ﬁé:gﬁctic material used for
polishing the same. In this case, at least a part of the electronic

15 component chips has magnetism. For example, the electronic component

chips incorporate electrodes including a magnetic material such as
nickel or incorporate chip main bodies made of magnetic material. During
scparation., the electronic coxﬁponent chips are absorbed by the
collection members to leave the media.

20 Furthermore, the present invention may be applied to
separation of objects in fields other than electronic components as long
as there is a difference in the strength of magnetism.

While a partiéular embodiment of the preéent invention has
been shown and described, it will be obvious to those skilled in the art

25 that changes and modifications may be made without departing from this
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For exanpl e, although two collection nenbers, i.e., the 5 first

col l ection nmenber 12 and the second coll ection nenber 23, are provided

al ong the path of the transportation by the conveyor 5 in the illustrated
enbodi ment, a nodification nay be nade wherein only one collection nenber
is provided and, therefore, separation involves only one step.
Alternatively, three or nore collecti onléenbers may be provided 10

al ong one transportation path. Further, the present invention may be
applied to a step in the manufacture of electronic conponents for

separating el ectronic conponent chips and nmedi a nmade of non-nmagnetic
mat eri al used for '

invention in its broader aspects and, therefore, the appended claims are
to encompass within their scope all such changes and modifications as

fall within the true spirit and scope of this invention.
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pol i shi ng the same. In this case, at least a part of the electronic 15
conpone lsm For exanple, the el ectronic conponent chips

incorpor odes |nclud|ng a magnetic material such as nickel or
|ncorpor @ es made of magnetic material. During separation,
t he el ect h| ps are absorbed by the collection nenbers to -

| eave t he nedi a. 20 Fdther nore, the present invention may
be applied to separation of objects in fields other than el ectronic
conponents as long as there is a difference in the strength of nagnetism
VWhile a particul ar enbodi mrent of the present invention has

WHATIS CLAIMED IS:
1L.A separatof for separating a mixture of a first object
having relatively strong inagnetism and a second object having relatively
weak magnetism into said first and second objects, comprising:
5 - a conveyor having a transport surface for transporting said
mixture placed thereon;
a collection member having a circulating circumferential
surface di5p6scd so that said circumferential surface faces the
transport surface of said conveyor at a predetermined interval, said
10 collection member providing a magnetic force of a magnitude such that
only said first object is attracted by said collection member and
collected onto said circumferéntial.s_urféw;_ and
a pick—up means for picking up said first object collected on

said circumferential surface.

15 2. A separator according to Claim 1, wherein said first
object is media made of magnetic material used in electro—plating and
wherein said second ebject is electronic component chips which have been

plated by being mixed with said media.

3. A separator according to Claim 1, wherein said first and
20 second objects are first and second electronic component chips,
respectively, having a film made of magnetic material formed on the

surface thereof and wherein said film on said first electronic component
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beeﬁ shown and described, it will be obvious to those skilied in the art 25
t-hat changes and nodi fi cations may be made without departing fromthis
-16- invention in its broader aspects and, therefore, the appended clains

are to e heir scope all such changes and nodifications as
fall ﬂmmnﬂmmslu“. t and scope Oflst his invention.

chip is formed thicker than said film on said second electronic component -

chip.

4. A separator according to Claim 1, wherein said first
- object is an electronic component chip having magnetism at least in a part
5 thereof and wherein said second object is media made of non—-magnetic

material which has been used to polish said electronic component chip.

5. A separator according to claim 1, wherein said transport

surface is planar for transporting said mixture in a planar state.

6. A scparator accordmg to clalm 5 whcrcm said collection
10 member is movably supported 50 that sa1d mterval between said

cucumferentlal surface and said transport surface may be varied.

7. A separator for separating a mixture of first, second and
third objects into said first, second, and third objects, wherein said
first object has the strongest magnetism of the first, second and third
15 objects, said second object has the second strongest magnetism of the
first, second and third objects, and said third object has the weakest

magnetism of the first, second and third objects, said separator

comprising:
a conveyor having a transport surface for transporting the
20 mixture thereon;

Sheet Has Been Replaced

FERALCIIN SEERT) HIIII M.

0 4 MAR 1997

lnrmtrnorror e oty —BAL W R s g SRS abmay



1. A separator for separating a mixture of a first obj ect having
rel ati VW and a second object having rel atively weak
magnet i irst and second objects, said first object is nedia
made of “m\oused in el ectroplating and wherein said second
obj ect |§ﬂm& ﬁ‘m“m‘ nent chi ps which have been plated by being m xed
W th sai iarsahd Separat or conpri stidg:—a conveyor having a transport
surface for transporting sai d mixture placed thereon; a collection nenber
having a circulating circunferential surface di sposed so that said

circunferential surface faces the transport surface of said conveyer at a -
predeterm ned interval,

a first collection member having a first circulating

circumferential surface disposed so that said first circumferential
surface faces the transport surface of said conveyor at a predetermined
interval, said first collection member providing a magnetic force of a
5 . magnitude such that only said first dbject is attracted by said first
collection member and collected onto said first circumferential surface;
a first pick—up means for picking up said first object
collected on said first circumferential surface; |
a second collection member having a second circulating
10 circumferential surface disposed downstream of said first collection
member in the direction of the transportation by said conveyor so that
said second circumferential surface faq;;s'_{hg transport surface of said
conveyor at a prcdctcrminéd ihterv_él, sai& séc;ond, collection member
providing a magnetic force of a magnitude such that only said second
15 object is attracted by said second collection member and collected onto”
said second circumferential'sufface; and
a second pick—up means for picking up the said second object

collected on said second circumferential surface.

_ 8. A separator according to Claim 7, wherein said first
20 object is media made of magnetic material used in electro—plating; said
second and third objects are first and second electronic component chips,
respectively, which have been plated by being mixed with said media; said
first electronic component chip has a plating film made of magnetic

material having a proper thickness formed on the surface thereof; and
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sai d col | ecti on rrenber provi di ng a magnetlc force of a magnltude such t hat
only said[fd M tracted by said collection nenber and coll ected

onto sai d jBEFLA rface; and a pick-up nmeans for picking up said

first obj coIIected onjis&id circunferential surfac
accordi ng {td GHaimAR 19Fhe e!n said first and second oajlumu"lumnﬁllﬂslmund
second el gctironi ¢ conponefjt jchi ps, resp@0td vel y, having*a %il'm fad& of
magneti c nit he surface thereof and wherein said filmon
said firstf el ectronic conpohent chip is formed thicker than said filmon

sai d second elecironic corrponent chip. 3. A separator according to Caiml,
wherein said first object is an el ectronic conponent chip having magneti sm

at least in a pagls RGOt Hafodkht A fhs R HaBPbBibhgleticedi a made of

material having an insufficient thickness formed on the surface thereof.

9. A separator according to claim 8, wherein said transport

- surface is planar for transporting said mixture in a planar state.

5 10. A sepératdr according fo claim 7, wherein said first
collector is movably supported' so that said interval between said first
circumferential surface and said transport surface may be varied and
wherein said second collector is movably supported so that said interval
between said second circumferential surface and said transport surface

10 may be varied.

11. A separation method for separating a mixture of a first
object having relati‘fely strong magnetism and a second object having
relatively weak magnetism into said first and second objects, comprising
the steps of:

15 placing said mixture on a surface;

;ﬁsposing a collection member having 2 circumferential
surface which provides a magnetic force capable of af:'Efé'dEj.ng: ?ﬁ:}y é aldf '
first object so that said circumferential surface faces séid surfacc on
which said mixture is placed at a predetermined interval; and

20 ' attracting only said first object onto said circumferential
surface while circulating said circumferential surface of said -

collection member.
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non- magnetic material which has been used to polish said el ectronic
conponent chip—4—~A-separator according to Caim1l, wherein said transport
surface is plan ansportrng said mxture in a planar state. 5. A
separa M‘l ﬂ““ﬁ"“ g\m ‘aim 1, wherein said collection nmenber is novably
support |nterval bet ween said circunferential surface and
sai d transport surface may be varied. €21 - A separator for
separating a mxture of first, second and third objects into said first,
second and third objects, Wherei n said first object has the strongest

magneti smof the first, second and third objects, said second object has .
the second strongest magnetismof the first, second and third objects, and

said third object has the 1‘&‘?%&%%:%9%’%&&%&&&&%0 claim 11, wherein said

mixture is placed on said surface in a planar state.

13. A separation method for separating a mixture of first,
. second and third objects into said first object, said second object atld
5 said third object, wherein said first object has the strongest magnetism
of the first, second and third objects, said second object has the second
strongest magnetism of the first, second ;nd third objects, and said
third object has the weakest magnetism of the first, second and third -
_ objects, said separation method comprising the steps of:
10 placing said mixture on a surface; _
removing said first objet from said mixture by bringing a
first collection member providing a magnetic force of a magnitude capable
of attracting only said first object close to said mixture so that said
first collection member attracts and collects only said first object; and
15 then removing said second object by bringing a second
collection member providing a magnetic force of a magnitude capable of
attracting only said second object close to said second and tl_lird objects
so that sai;i second collection member attracts and collects only said

second object.

20 14. A separation method according to Claim 13, wherein said
first object is media made of magnetic material used in electro—plating;
said second and third objects are first and second electronic component

chips, respectively, which have been plated by being mixed with said
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first, second and third objects, said first object being nedia nade of
nagnet|c material used in electroplating said second and third objects

g first and second el ectronic conmponent chip respectively, which have
been pl at ||mulﬂjl EIH)I!I with said media said first el ectronic conponent
chip haV| made of nagnetlc mat eri al havi ng a proper
t hi ckness Torned on tﬁe surface thereof?Znd sai d second el ectronic
conponent chip haV|ng a filmmade of magnetic material having an
i nsufficient thickness formed on the surface thereof; said separator

conprising: a conveyor including a conveyor belt for transporting said
m xture and a pair of belt pulleys for circulating said conveyor belt; a

hopper for supplyiinOsafdiifit BletroHi€ cotfipSitnelclip hbs #plating €ilrf aitdewor :

magnetic material having a proper thickness formed on the surface

thereof; and said second electronic component chip has a film made of
magnetic material having an insufficient thickness formed on the surface

5 - thereof.

15. A separation method according to claim 14, wherein said

mixture is placed on said surface in a planar state.

16. A separator for separating a mixture of a first object
having relatively strong magnetism and a second object having relatively
10 weak maghetism into said first and second objects, comprising:
a conveyor mcludmg a bclt for transportmg said mixture
and a palr of belt pulleys for cuculatmg sa:Ld belt ;.
a hopper for supplymg said mlxture on said belt of sa1d
conveyor; and
15 a collection member including a drum provided with a
magnetic circumferential surface, a roller disposed opposite to said
" drum, and a bel; which is wound to be driven for circulation around said
roller, said collection member being disposed at a predetermined
interval to said belt and said magnétic circumferential surface exerting
20 a magnetic force such that only said first objects are attracted to and

collected by said circumferential surface.
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a first collection nenber including a first drumprovided-with a first
magneti c circunferenti al surface,3&ffrrst ‘rol:ker di sposed opposite to said
first drum and a first belt which is wound to be driven for circul ation
around said first roller, said first collection nmenmber being disposed at a
predetermned interval to said first beld and said magnetic circunferenti al
surface exerting a nagnetic force such that only said nedia is attracted to
and coll ected by said circunferential surface; a first pick-up nmeans for

pi cking up said nedia collected on said first circunferenti al

SEPARATOR AND SEPARATION METHOD
ABSTRACT OF THE DISCLOSURE
A mixture of electronic component chips 2 and media 3 is
5 placed in a planar state on a transport surface 4 of a conveyor 5. Only the
media 3 are collected onto a first circulating circumferential surface 18
. by a magnetic force provided by a first collection member 12 and are
thereafter collected by a media collecting box 22. Then, only electronic
component chips 2 having a plating film of a proper thickness formed

10 - thereon are attracted onto a second circumferential’
. surface 28 by a magnetic force provided by a second.
collection member 23 and are thereafter collected
by a good product collect:.ng box 31. Electronic’
component chips 2a hav:.ng a platlng film of an
insufficient thickness formed thereon are collected.
by a defective product collecting box 32. :

FIG. 1
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surface; a second collection nenber including a second-drum provided with a
second magnetic circunferential sunf&ceé, a second roller disposed opposite
to said second drum and a second belt which is wound to be driven for
circulation around said second roller, said second collection nenber being
di sposed at a predetermned interval to said second belt and said magnetic
circunferential surface of said second collection nenber exerting a
magnetic force such that only said first electronic conmponent chips are
attracted to and col legged|{by said second circunferential surface; and a
second pi ck-up neans od picking up said first electronic conponent chip .
coll ected on said second circunferential surface.

q
&N
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7. A separator according to Claim6, wherein said first

col l ection nenber is novably supported so that said interval between said
first circunferential surface and said conveyor belt may be varied and
wherein said second collection nenber is novably supported so that said

i nterval between said second circunferentjal surface and said conveyor belt
may be varied. 8. A separation_nmethod for separating a m xture of
a first object having relatively strong“nmagneti smand a second obj ect
having rel atively weak magnetisminto said first and second objects, said
first object is nmedia of magnetic material used in electroplating and
wherein said second object is electronic conponent chips which have been
pl ated by being nmixed with said nedia, conprising the steps of:

FMJ L
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pl aci ng said nixtur mﬁdﬁfﬂ'ﬁcﬁmﬁi sposi ng’ a cofyl B&h) iéf*mﬁlf';: ' ;gf ggﬂa

ci rcunfierential surfaf | S a rragnet i i §:ap- gé = ‘*‘J‘_‘ """
“attraéting only saifl {i rﬁgggzﬁﬁﬂ o t hat ~said ¢ig Eﬁnegg‘ 24 “e§ %’&F "
surface on which safd|m i's pllacded al7a pr c@t i PAEEY vl 10 %ﬁga o
attracti ngLBENSG sai fl | : ntlo said cirgunf ersgﬁi’ al* Rag§ acéfovﬂﬁgpé -----
circulating said cifcunferential surflace of saifd collection rrenber 9. A

separation met hod atvordrrg—tu~crwi s, wherei nl SHMEHQFtEESEi[%Tpl?Aﬁ‘éd.;Qn

said surféce in a ptAaseparaonfor separating’a suigtareacf oirs ving selafive ga
m xture of f i
second obj ecrlt;:{gzt‘Tr?tl s ﬁd’ﬂ g‘%%l?l OBE ‘M@ P?I%ngllt i‘s}nrlﬁtfo sggl adit% ﬁ%

mm_dmh_smd_mg_dm, said separator compnsma
a conveyor having a transport surface for transporting said mixture placed thereon;
~a collection member having a circulating circumferential surface disposed so that said
circumferential surface faces the transport surface of said conveyer at a predetermined interval,
said collection member providing a magnetic force of a magnitude such that only said first
object is attracted by said collection member and collected onto said circumferential surface;
and
U a pick-up means for picking up said first object collected on said circumferential surface.

2. A separator according to Claim 1, wherein said first and second objects are first and second
electronic component chips, respectively, having a film made of magnetic material formed
on the surface thereof and wherein said film on said first electronic component chip is
formed thicker than said film on said second electronic component chip.

3. A separator according to Claim 1, wherein said first object is an electronic component chip
having magnetism at least in a part thereof and wherein said second object is media made of
non-magnetic material which has been used to polish said eléctronic component chip.

4. A separator according to Claim 1, wherein said transport surface is planar for transpomn,

said mixture in a planar state.

5. A separator according to Claim 1, wherein said collection member is movably supported so
that said interval between said circumferential surface and said transport surface may be

_ varied.
~ 6. A separator for separating a mixture of first, second and third objects into said
first, second ,and third objects, wherein said first object has the strongest magnetism of the
first, second and third objects, said second object has the second strongest magnetism of
the first, second and third obJects and sald third object has the weakest magnet:sm of the
ﬁrst second and thn'd objects, 53 4

I.hene_o.f said separator comprising;

a conveyor m&h&i.ng.&ﬁmt_bﬂ for transporting said mixture and_a pair of bejt

r il r belt;

a ﬂrst collectxon member lncludmg a ﬁrst drum provided with a first magnetic
circumferential Surface a first roller disposed opposxte to said first drum, and a first belt which
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strongest’ nmagnetismof the first, second and third obfeft Z‘E&%&LngﬁagCTd
obj ect rhas th rragnetlsmof the first,{s thyr
objects, and ﬂ“mmm"mmn!ﬂmr has t he weakest magnetf{sin of the first

second and third &bjkct®, Tai*d separatiign- nethod conpli si ng the steps 0
placing said mxturé on a surface; renoving said firsf 2%

[®X

a.magni t UgR, 3R predet@inedGhieRdl R/¥al i3t Sbif dnﬁ%hd%g‘?)ﬁﬁc GirQiiterlefitial surface

exerting a magnetic force such that only said media is attracted to and collected by said
circumferential surface;

_ a first pick-up means for picking up said media collected on said first circumferential
surface;

a second collection member including a second drum provided with a second magnetic
circumferential surface, a second roller disposed opposite to said second drum, and a second
belt which is wound to be driven for circulation around said second roller, said second

- collection member being disposed at a predetermined interval to said second belt and said
magnetic circumferential surface of said second collection member exerting a magnetic force
such that only said first electronic component chips are attracted to and collected by said
second circumferential surface; and

N a second pick-up means for picking up said first electronic component chip collected on
said second circumferential surface.

7. A separator accordmg to Claim 6, wherein said first collection member is

8. = 'A separation method for separating a mixture of a first object having relatively
strong magnctlsm am:l a second object havmg relatwely weak magnetlsm into said ﬁrst and

_JLe.d.m.th.wd.m.edm comprising the steps of:
U placing said mixture on a surface;
disposing a collection member having a circumferential surface which provides a
magnetic force capable of attracting only said first object so that said circumferential faces said
surface on which said mixture is placed at a predetermined interval; and
attracting only said first object onto said circumferential surface while circulating said
circumferential surface of said coliection member

9. A separation method according to Claim 8, wherein said mixture is placed on said surface
in a planar state,

10. A separation method for separating a mixture of first, second and third objects into said
first object, said second object and said third object, wherein said first object has the
strongest magnetism of the first, second and third objects, said second object has the
second strongest magnetism of the first, second and third objects, and said third object has
the weakest magnetism of the first, second and third objects, said separation method
comprising the steps of:

placing said mixture on a surface;
removing said first object from said mixture by bringing a first collection member
providing a magnetic force of a magnitude capable of attracting only said first object close to

m xture bis wouriDiorts driveh fot ciroalation afownd sadifiest rellensaill firse cbllmilomembérdfeﬂ% e
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1 9 said mixture so that said first col'l ection nenber attracts and collects
only sai.d first obj and then renoving said second object by bringing a

e

second colle lemmﬁ"’"ut ding a magnetic force of a nagnitude capabl e
of attracti n .obj ect close to said second_and third

obj ects so that <aid second coI | ecti on m®mber attracts and eol | ects-only
sai d second Obj ect. A separ ation method according to Caim 10, wheréin

Z?Iegt ]; 'OL%@ é’;l:b s& gaaggég% ﬁrcf § ﬁgﬂ:ﬂéﬂg dtﬁaésﬁ‘g!?fe ety 5@2 s?'ﬂ ﬁrst ob ect; and

el ectroni c cdhgrorramavingsaid BS’ "‘%P’éﬁc‘ﬁ‘g hﬁ%’@ﬂ 'B‘Frﬁ]?eéd’rﬁvd'ﬁ'gl%g

m xed w tiagaetiac foreeliof;a magndnfdle rcapabi¢ of tattoavting wolypsaid: second i ebjesh slaseppasaichg

film md@e&fnd TRd 5k SbjEBHs 86 thdt said second collection member attracts and collects only said
second object.

11. A separation method accdrdmg to Claim 10, wherein said first object is media made of
magnetic material used in electroplating; said second and third objects are first and second
electronic component chips, respectively, which have been plated by being mixed with said
media; said first electronic component chip has a plating film made of magnetic material
having a proper thickness formed on the surface thereof; and said second electronic
component chip has a film made of magnetic material having an insufficient thickness
formed on the surface thereof. :

o/ 12. A separation method according to ¢laim 11, wherein said mixture is placed on said surface

in a planar state,
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havi ng a proper thickness fornmed on the surface thereof; and said second
el ectroni ¢ conponent chip has a fil mnmade of magnetic naterlal havi ng an
|nsuff|C|ent t hi ckness fornmed on the surface thereof 12.77 A separatlon
met hod according to claim 11, wherein said mxture is placed on 'said"

surface in a planar state. - 20-
o
ABSTRACT OF THE DISCL.OSURE

A mixture of electronic component chips 2 and media 3 is
placed in a planar state on a transport surface 4 of a conveyor 5. Only the
media 3 are collected onto a first circulating circurpferential surface 18
by a magnetic force provided by a first collection member 12 and are
thereafter collected by a media collecting box 22. Then, only electronic
component chips 2 having a plating film of a proper thickness formed

[ thereon are attracted onto a second circumferential
surface 28 by a magnetic force provided by a second
~collection member 23 and are thereafter collected
by a good product collecting box 31. Electronic’
component chips 2a having a plating film of an
insufficient thickness formed thereon are collected
by a defective product collecting box 32.

FIG. 1
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