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SEPARATOR ANO SEPARATIDN METHOD 

BACKGRffiJNP OF DIE INVENTION 

1. Field of the Invcnti011 

The piesent invention relates to a separator and a 

5 sepaxation method utilizing magnetism. Fot example, the piescnt 

:invention relates to a separator and a ~aration method which can be 

advantageously applied to processing steps which may be carried out 

during the manufacture of electronic components such as sepaxation 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 fonned on the suxface thereof is proper. 

2. Description of the Related Art 

·The manufacture of electronic. components 'II»!Y involve an 

electro-plating process and a polishing process on electronic component 

lS c.bips, and 8uch 'Processes are normally peifonncd with media mbtcd 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 

20 utilizing a difference between their dimensions by choosing a mesh size 

that allows only either media or electronic component chips which are 
-----~· ... , smaller hi dimensions to pass. REPLACED SHEETS SG ' 
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Further, when a metal film such as an electrode is to be 

fonned on the surface of electronic component 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 

S thickness formed thereon. Electronic component chips having such a 

plating film of an improper thickness must be eliminated. It is therefore 

necessary to detenninc whether or not a plating film. has been formed to a 

sufficient thickness. HoweYer, heretofo:re there has been no efficient 

way to detenninc 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 

scctlons using a mlcxoscopc 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 either 

case, troublesome and inefficient pr~es 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 · 

scpamtion is pcrfonncd based on a djfference in magnetism. 

Be: eT (l{L) Bl Tb'°l0~96, 
•698EES iv 9661 6E:2t ll/LB 03Al333H l 
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The present invention is rust 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 traMport 

S surface for transporting the mixture placed thereon, preferably in a 

planar state. A oolfcction member having a circulating circumferential 

suxface is dJsposcd so that the circumferential surface faces the 

· transport surface of the conveyor at a predetermined intctval, 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 the circumferential surface. 

It should be noted that 11~latively weak magnetism" or nthe 

weakest magnetism" as used in the specification and claims also means "no 

15 magnetism". 

In such a scpacatox1 the mixture is placed on the transport 

surface of the conveyor, preferably in a planar state, and transported to 

a position where it fa~ the collection member. Then, the f"ust object is . -
collected by the circumfc.rcntial surface of the collection member due to 

20 magnetic force and is thereby separated from the second objed, The f'ttst 

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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The present invention is 'p1eferably 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 

S electronic component chips which have been plated by being mixed with 

such media. In this case, the media of magnetic material comspond to the 

abovc-descn'bed fmt object and the electronic component cbJps 

cm:rcspond to the above-described second object. 

Further, the present invention may be applied to a case 

10 wherein the first and second objects arc 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 f':tlm on the second electronic 

component chip. The separation of the first and second electronic 

lS component chips as described above is effective for purposes such as 

eliminating electronic components of an insufficient film thicknca. In 

the specification and claims, a statement that a film thickness is 

insufficlen! alsQ.includcs a case wherein no film is fooned at all. 

Furthermore, the present invention may be applied to 

20 separation of electronic component chips having magnctiSJJl at least in a 

part thcxcof and media of non-magnetic material which have beC1l used to 

polish the electronic component chips. In this case, the above-described 

first object corresponds to the electronic component chips and tho abovc­

describcd second object corresponds to the media of nonmagnetic 

2S materiaL 

6e: &T (>fl) 8l Tlf l0i96, 
b69BEES lU 9661 Bb:21 LI/LB 03AI333H l 
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The present invention may be furthet 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 

S magnetism, and the third object has the weakest magnetism. lhis separator 

includes a conveyor having a transport surface for transporting the 

mixture placed thereon, preferably in a plauctr state. A first collection 

member hav.ing a first circulating circumferential surface is disposed so 

that the fhst ciICulatfng surface faces the transport surface of the 

10 conveyor at a ~detennined inteival, the first collection member 

providing a magnetic fo.rcc to allow only the first object to be attracted 

by the first collection member and collected onto the fixst 

drcwnfcrential surface. A first pick-up means is provided for picking 

up the first object collected on the first circumferential surface. A 

1S second collection member having a second circulating circumferential 

surface is disposed downstream of the first collection member in the 
• I dfrcctJon of 1hc transportation by the conveyor so that tho second . 

ciicumfcrcptial.surface faces the transport surl'ace of the conveyor at a 

prcdctennincd 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 cfrcumfcrcndal surface. A 

second pick-up means is provided for picking up the second object 

collected on the second circumferential surface. 

For example, the above-described separator may be 

2S advantageously applied to separation of media of magnetic material used 

ov:e1 (l(l) BL1IfLOt96, 
n69BEES LV 9661 1n:21 Ll/Ln Q3AI3J3H ] 
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fn electro-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 

S ccmcsponds to the media of magnetic material, and the second and third 

objects 1espectivcly correspond to first and second electronic component 

chips plated by being mixed with the media. The fil'St electronic 

component chip has a platins film of magnetic matcrlal having a proper · 

thickness formed on the sutface thereof, and the second electronic 

10 component chip has a plating fihn of magnetic material having an 

insufficient thickness fooned on the surface thexeof. 

The p1esent invention is also directed to a separation 

method for s~patatlng a mixture of a first object having relatively 

strong magnetism and a second object having relatively weak magnetism 

1~ into the first and second objects. This separation method includes the 

steps of placing the tnixturc on a surface, piefexably in a planar state, 

disposing a collection member having a cix:cumf~rential surface which 

provides a. magp.etic force capable of attracting only the first objed so 

that the cltcumfcrcntial surface faces the surfaco on which the mixtul'e 

20 is placed at a prcdetennined interval, and attracting only the first 

object onto the circumferential surface while circulating the 

circumfcrcntial surface of the absorbing member. 

The present invention is also directed to a separation 

method for separating a m.ixturc of fust, second and third objects mto 

2S the fixst, second, and third objects, wherein the first object has the 

Ov: et {>fl) Bl tYlOi96, 
ft69flEES .LV 9661 lf.:21 ll/LB Q3Al3::13H ] 
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strongest magnetism, the second object has the second strongc~. v 

~·and the third object has the weakest magnetism. This v 
separation method includes the steps of placing the mixture on a su.rface, 

preferably in a planar state1 removing the fixst object from rhe mixture 

S by bdnimg a first collection member providing a magnetic force capable 

of attracting and collecting only the fiISt 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 object. 

As described above, the present invention allows efficient, 

certain and i:eliable separation because only a 11articular 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 

regardless of the presence of a dimensional difference as long as there is 

a difference in the strength of m.agnetism. 

Further, according to the present invention, the use of a 

~llcction member having a circulating circumferential surface allows a 

20 particular object to be continuously picked up as the ciraunferential 

surface makes a circulating motion. The use of a conveyor for the 

transportation of a Jnixture to be separated allows the mixture to be 

supplied continuously. In addition, a separation process can be 

continuously perfonned by using both the collection member having the 

25 circulating circumferential surface and the conveyor as described above. 

r1:e1 (*l8lTWlOi96, 
ft69BEES lU 9661 2ft:21 LI/LB 03AJ3l3H l 
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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 perform.e.d with 

higher accuracy and reliability. As a result. a reduction in the cost of 

electronic componc.nts can be expected. 

10 

15 

BRIEF DF.SCRIPllON OF ]lfE DRAWINGS 

Fig. 1 is ~ front view illustrating a separator 1 according 

to an embodiment of the present invention. f" Co ( /~ t.1i o 11 

Fig. 2 is an enlarged front view of a first~ member 

12 ~eluded in the separator 1 shown in Fig. 1. 

DETAILED Df.SCRIPIION OF THE PREFERRED EMBODIMEN'f(S) 

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

to an embodiment of the present invention which is applied to steps for . 
manufacturing electronic components. More spcclfically, the separator l 

is used for sepaxatJng electronic component chips 2 and media 3 of 

magnetic material which have been used for electro-plating the chips 2 

20 and is also used for subsequently removing only electronic component 

chips 2 having a plating film of on insufficient thickness formed thereon 

to thereby screen only good electronic component chips 2. 
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The manufacturing steps described above are used d~ng the 

manufacture of multilayer ceramic capacitors. Specifically, when 

multilayer ceramic capacitors are manufactured, electronic ~mponent 

chips arc prepared which include outer tcnninal electrodes formed by 

5 firing a paste including a inctal. Next, the electronic component chips 

m: mixed with media made of steel to be electro-plated to fonn nick.el 

films as magnetic elements on the outcl' terminal electrodes. Therefore, 

the electronic component chips and the med.ia must be sepaxated 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 component cbips1 and electronic component chips having a 

plating film of an insufficient thickness formed thereon 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 

1S terminal electrode. 

Referring to Fig. 1, the sep~ratox 1 includes a conveyor S 

having a transport surface 4 for transporthlg a mixture of the electronic 

compone~t ch~ 2 and the media 3 placed thereon, preferably in a planar 

state. For example, the conveyor S 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 to be driven for circulation in the direction of the 81l'OW 7. 

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

surface 4 for supplying the mixture of the elcctJ:onic 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 

SPSQ1al16 

01d 
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properly supplied onto the transport surface 4 without gathering into 8 

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 fn 

the fOIDl of a clump. 

A first collection member 12 is disposed in a position which 

is downstream of the above-described hoppet 10 and at an upstream 

position of the transport surface 4. Fig. 2 shows the sttuctUie 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 cfrcumfcrcnti.al &urface thereof, a tension xoller lS 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. 

m the direction of the arrow 17. Thus~ the outwardly facing surface of 

the belt 16 serves as a first circulating circumferential surface 18 of 

lS the first collection member 12. 

The above-described first clrcumferential surface 18 is 

disposed so that it faces the transport surl'ace 4 of the conveyor S at a 

prcd~ed interval in an area where the magnetic drum 14 and belt 16 

arc fn contact. The magnets 13 on tho magnetic drum 14 provide the fhst 

20 • collection. member 12 with a magnetic force capable of attracting only the 

media 3 which arc made of steel, for example, having relatively strong 

magnetism. 

The above-described interval between the first 

clrcumfcrcntial surface 18 and the transport surface 4 is preferably 

25 adjustable In order to allow the magnetic force applied to the media 3 and 

iv: eT (l(l) Bl Tif lOi96. 
n69DEES iv 9661 En:ZJ Lt/LB Q3Al333H J 
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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 adjus!lllent of the magnetic force may alternatively be 

carried out by employing electromagnets as the magnet 13 and by vacying a 

S voltage applied thereto. 

lbust the media 3 on the txansport surface 4 are collected by 

the first circumferential sw:face 18 and transported as the belt 16 

circulates as indicated by the arrow 20 in Fig. 2. 

A fitst 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 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 magnetic drum 14. For example, the media 3 can not be retained on 

the first circumferential surface 18 by the magnetic force in an 8.(Ca 

. where the belt 16 is in contact with the tension roller 15. Therefore, 

when the ~clt 16 is bent downward along the tension roller lS, the media 3 

@n the first collection member 18 drop as indicated by the 8D'OW 21 due to 

20 gravity. Such dropped media 3 are collected by a media collecting box 22. 

Such a configuration of the first pick-up means eliminates a 

need for a member. such as scraping mc811S7 for scraping the media 3 

retained by the magnetic force from the belt 16. The first pickup means 

may be provided in the fonn of a scraping means where such an advantage is 

2S not desired. 
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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 :fhst 

collection member 12. The second collection member 23 has a structure 

similar to that of the first collection member 12. Specifically, the 

second collection member 23 includes a magnetic chum 24 having a 

plurality of magnet'; (not shown) disposed on the ·cJxcumferential surface 

thexcof, 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 mow 27. 

Thus, the outwardly facing surface of the belt 26 serves as a second 

circulating circumferential surface 28 of the second collection member 

23. 

Further, as in the first collection member 12~ the 

15 above-described second circumfCl:cntial surface 28 is disposed so that it 

~cs the transport surface 4 of the .J 
~vcyor S at a predetermined interval in an area where the magnetic drum 

24 and be!t 26 _are in contact. The second collection member 23 provides a 

magnetic force capable of attracting only electronic component chips 2 

20 having a plating film of magnetic material fanned to a proper thickness on 

. the surface thereof, i.e., electronic component chips 2 whJch are good 

products. 

The above-described interval between the second 

circumferential surface 28 and the transport surface 4 is pteferably 

2S adjustable in order to allow the magnetic force applied to the electronic 

v 
V' 



vu 

-13-

component chips 2 to be adjusted. Therefore, like the above-descn"bed 

first collection mClllbcr 12, the second collection member 23 is supported 

by a dial gage 29 for adjusting the intmral. In this case, the adjustment 

·of the magnetic force may be also carried out by varying a voltage applied 

S to electromagnets. 

Thus, only good electronic component chips 2 Qn the 

transport sulface 4 arc collected onto the second circumfcJ:CDtial 

surface 28 and transported as the belt 26 circulates. 

A second pick-up means is provided with a col1figu!ation as 

10 dcserlbed 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 

sUiface 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 m~bcr 23 

provided by the magnetic drum 24 becomes weaker as the belt 26 moves 

. further from the magnet.le drom 24. For example, the clcctxonic componont 

chips 2 ~ not be retained on the second circumferential sw:face 28 by 

the magnetic force in an area where the belt 26 is in contact with the 

20 tension xollcr 25. Therefore, when the belt 26 is bent downward along the 

tension roller 25, the electronic component chips 2 on the second 

circumferential surface 28 drop as indicat~ by the arrow 30, dµc to 

gravity. Such dropped electronic componen~ chips 2 8l'C collected by a 

good product collecting box 31. 

vv=&t ~) BltWLOi96, 
~69UEES iv 9661 5~:21 LI/LU Q3Al3~3H l 
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Such a configuration of tbe second pick-up means eliminates 

a need for a member, such as scraping means, for sc.raping the electronic 

component chips 2 retained by the magnetic force fro.m. the belt 26. This 

makes it possible to pick up the electronic component chips 2 without 

S damaging them.. The pick-up means may be provided in the form of a scraping 

means where such an advantage is not desired. 

In. tms regard, the second collection member 23 may have a· 

configuration wh:ich substantially includes only the magnetic dtwn 24 and 

~udes the tension roller 25 and belt 26. In this case, the electronic 

10 component chips 2 arc directly collected by the magnetic drum 24 and are 

picked up from the magnetic dnun 24 using a member, such as a scraper, to 

scrape the electJ:onic co.mponcnt chips 2 off of the magnetic dxum 24. A 

similar modification may be applied to the first collection member 12. 

Returning to the illustrated embodiment, what is now left on 

15 tho transport surface 4 of the conveyor 5 downstream of the second 

a)llection member 23 arc only electronic component chips 2a having a 

platlqg film of magnetic material formed to an insufficient thickness on 

the suda~ ~f, Le., electronic cotnponcnt chips 2a which 8l'C 

dcfcctfvc products. A defective product collecting box 32 is disposed at 

20 the dowustn:am end of the transport surface 4. Therefore, when the belt 6 

Is bent downwud along the belt pulley 9, the defectJve electronic 

component chips 2a on the transport surface 4 drop, as indicated by the 

mow 33, due to gravity and are collected by the defective product 

collecting box 32. 

tt:e1 Dfll Bl11fLOi96, 
~698EES iu 9661 5~:21 LI/LO 03AI3J3H ] 



9Td 

-15-

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

the scope of the present invention. 

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

5 first collection member 12 and the second collection member 239 are 

provided along the path of the transportation by the conveyox 5 in the 

illustrated embodiment, a m.odfficat.ion 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 txansportation path. 

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 materlal us~d for 

polishing the same. In this case, at least a part of the electronic 

1S component chips has magnetism. For example, the electronic component 

chips fnc01porate electrodes including a magnetic material such as 

nickel or incorporate chip lllain bodies made of magnetic material. During 

separation: the ~ectronic component chips are absorbed by the 

collection members to leave the mcdJa. · 

20 Furthennore, the present invention may be applied to 

separation of objects in fields other than electronic components as long 

as thcl'e is a difference in the strength of magnetism. 

While a particular embodiment of the present invention has 

been shown and described, it will be obvfous to those skilled in the art 

2S that changes and modifications may be made without departing fJ:Olll this 
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inveJJrion in its broader aspects and1 therefore, the appended claims are 

to encompass within their scope all such changes and modifications as 

fall within the tIUe spirit and scope of this invention. 

sv:eI l*lBlI~lOt96, 
~698££5 iu 9661 ~:z1 llll8 03AI333H ] 
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WHAT IS CI .AfMED IS: 

1. A separator for separating a mixture of a first object 

havhlg relatively strong magnetism and a second object having Ielatively 

weak magnetism into said first and second objects, comprising: 

a conveyor having a transport suxfac:c for transporting said 

mfxturc placed thereon; 

a collection member having a cin:ulating clicwnfcrential 

surface disposed so that said circumferential surface faces the. 

transport surface of said conveyor at a predetermined interval, said 

10 collectfon member providing a magnetic force of a magnitude such that 

only said first object is attracted by said collection member and 

15 

collected onto said circumferential surface; and 

a pick-up means for picking up said fiISt object collected on 

said circumferential surface. 

2. A separator according to Claim 1, wherein said fitst 

object is media made of magnetic material used in electro-plating and 

wlwem ~id s-=cond objec~ 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 arc first and second electronic component chips, 

res_pcc:tivcly, having a film mad~ of magnetic material formed on the 

surface thereof and wherein said film on said first electronic component 

SPE0.16311' 

8Td 9v=er l*l BlTf!LOt96, 
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chip is fomled thicker than said film on said second electronic component . 

chip. 

4. A separator according to Claim 1, wherein said fhst 

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 electronic comp0ncnt chip. 

5. A separator according to claim 11 wherein said transport 

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

6. A separator according to claim S, wherein said collection 

10 member is movably supported so that said interval between said 

chcumfcrential 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 thiid 

15 objects, sald scCond object has the second strongest magnetism of the 

first, second and third objects, and said third object has the weakest 

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

comprlsing: 

20 

a conveyor having a transport suiface for transporting the 

mJxttn:e thereon; 

91:e1(lfl)8llh'L0i96, r.M· .Mu E~4.ftr~qftt}l)J ~a . 
[ (61 39Ud 03lNIHd) 61 39Ud ft69BEES lU 9661 Lft:ZJ LlllB 03AI333H l 
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a fmt collection member having a first circulating 

circumferential suiface disposed so that said first circumferential 

swface faces the transport surface of said conveyor at a predetennined 

interval, said first collection member providing a magnetic fo~ of a 

S magnitude such that only said rust object is attracted by said fhst 

collection member and collected onto said first clrcumfcrcntfal surface; 

a first pick-up means for picking up said fiISt object 

collected on said fiISt circumferential surface; 

a second collection member having a se<:ond circulating 

10 clrcumferential surlace disposed downstream of said fJISt collection 

member in the direction of the transportation by said conveyor so that 

said second circumferential surface faces tho transport surface of said 

conveyor at a prcdete.nnined interval, said second collection member 

providing a magnetic force of a magnitude such that only said second 

1S object is attracted by said second collection member and collected onto 

said second circumferential surface; and 

a second pick-up means fot picking up the said second object 

collected on said second circw.ufcrenttal surface. 

8. A separator according to Claim 7, wherein said first 

20 object is mcdfa made of magnetic material used in elcctro-platbJs; said 

second and third objects are fJISt and second electronic component chips, 

respectively, which have been plated by being mixed with said media; said 

first electronic component chip bas a pJating ftlm made of magnetic 

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

9v: er (l(l) Bl tff lOi96, 
h69BEE5 LU 9661 Bh:Zt Ll/lB 03AI3~38 ] 
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said second electronic component chip has a film made of magnetic 

material having an insufficient thickness formed on the sutface thereof. 

9. A separator according to claim 81 wherein said transport 

surface is planar for transporting said ;mixtuxe in a planar state. 

10. A separator according to .claim 7, wherein said fhst 

collector is movably supported so that said interval between said rust 
circumferential SUiface and said transport surface m.ay be varied and 

wherein said second collector is movably supported so that said interval 

between said second circumferential surface and said transport surface 

may be varied. 

11. A separation method for separating a mixture of a first 

object having relatively strong magnetism and a second object havin& 

n:lativcly weak magnetism into said fust and second objects, comprising 

the steps of: 

t • "d · rface A tfr11.e.1ihJ 
. 

· disposing a collection mem.bor having cixcumfomitial 
p8ClllgS81 lllixlUIConasu ; :C 

surface which provides a magnetic force capable of • only said 

first object so that said circumferential surface faces said surface on 

which said mixture is placed at a predetermined interval; and 

attracting only said fiISt object onto said circumferential 

surface while citculating said circwnfcrential surface of said · 

collection member. 

V' 
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12. A separation method accotding to claim 11, wherein said . 

mixture is placed on said surface in a planai: state. 

13. A separation method for separating a mixture of first, 

second ~ third objects into said first object, said second object and 

5 said third object, wherein said fixst object has the strongest magnetism 

of the first, second and third objects, said second object has the second 

10 

15 

20 

• 
strongest magnetism of the first, second and third object.s1 and said 

third object has the weakest magnetism of the fust, second and third 

objects, said separation method comprising the steps of: 

placing said mixture on a surface; 

removing said tiISt 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 said mixture so that said 

first collection member attracts and collects only said fhst object; and 

then removing sajd second object by brln.ging a second 

collection member providing a magnetic force of a magnitude capable of 

attracting ~y ~aid second object close to said second and thlrd objects 

so that said second collection member attracts and collects only said 

second object. 

14. A separation method according to Claim 13, wbctefn said 

first object is media made of magnetic .material used in electro-plating; 

Aid second and tbJrd objects arc first and second elcctro:oic com~nent 

chips, rcspccti-vcly, which have been plated by being mixed with said 

lv=&t (*l8lt~LOi96, 
n69BEES LU 9661 6n:21 Lt/LB Q3A1333H l 



I 1111111 111111 11111 1111111 1111 
* C L M S * 

-22-

media; said first electronic component chip has a plating film made of 

mapctic material having a proper thickness fonned on the surface 

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

magnetic material having an insufficient thickness fonned on the surface 

S thereof. 

l.S. 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 magnctiSlll and a second object having telativoly 

10 weak magnetism into said first and second objects, comprising: 

a conveyor including a belt f'or transporting said mixture 

and a pair of belt pulleys fo.r circulating said belt~ 

a hopper for supplying said mixture on said belt of said 

conveyor; and 

15 a collection member including a drum provided with a 

20 

magnetic circumferential surface, a roller disposed opposite to said . 
drum, and a belt which is wound to be driven for circulation around said 

roller, said collection member being disposed at a predetennincd 

fntcrval to said belt and said magnetic circwnfcrentiaJ surface exerting 

a magnetic force such that only said f.Ust objects are attracted to and 

collected by said circumferential surface. 


