1 SENPCSEE AUTOVATI C MULTI PLE SORTI NG APPARATUS FOR | NTEGRATEIQQO'” -5
c RCUtT PRODUCTS - BACKGROUND OF THE | NVENTION 5

Fiel ¢ of the Invention The present invention rel ates top@rs/
automatic -sorting apparatus for automatically carrying out the o

f eedi ng, pick-up, and renoval of i1ntegrated circuit (10C packages\:a
of various 10 types, of nonitoring burn-in tester (MBT) boards in an
VBT process while sorting those packages in accordance wth

grades. Particularly, MQMMESeMULTMnWQRTINﬁI ARPARABUG ) FOR INTEGRATERIt i c
mul tiple sorting aEEar at u'ﬁ @F%#g products whi ch has an efficiept
arrangenent of con 50 nts thereof 15 capabl e of elim ngting
the use of a centering unit, sorting.IC products irrespective of
their board and tray types, and allowing the entire nmachine to be
managed by one person, BACKGROUNIh®FcBHE :ANVENTION a reduction in costs and
wei ght while - reducing the sorting tine. 20 Descri ption
of the Prior Art .Generally, sorters for I1C products are well

known. In part i@Ehadl of S Shvefidnne tray and tube types are wdely
used. However, such conventional sorters have a drawback in 25 t hat
their functions are |irfiecgprbosemtusinventéiohorelat®st itogan automatic sorting
apparatus-for-automatically'cafrying out the feeding, pick-up,
and removal of integrated circuit (IC) packages, of various
10 types, of monitoring burn-in tester (MBT) boards in an MBT
process while sorting those packages in accordance with
grades. Particularly, the present invention relates to an
automatic multiple sorting apparatus for IC products which has
an efficient arrangement of constituting elements theteof
15 capable of eliminating the use of a centering unit, sorting IC
products irrespective of their board and tray types, and
allowing the entire machine to be managed by one person,
thereby achiéving a reduction in costs and weight while
reducing the sorting time.
20
Description of the Prior Art
Generally, sorters for IC products are well known. In
particular, sorters of the tray and tube types are widely
used. However, such conventional sorters have a drawback in

25 that their functions are limited because the whdle sorting



2 s operation thereof including operations of inserting and

feeding | C products is carried out in a fashion using cans. Due to
such.an operation using canms, the sorters have a | conpl ex
_arrangenent Furthernore, skilled persons are 5 required in
mani pul ating those sorters. |In such sorters, only « one | C product is
fed to be sorted for every sorting operalion “that is carried out in
a circulating manner. As a result

extrenely Iengt hengkeratird theppef ’1’?"1“‘11“9 31’?‘5%3?3%{:2?91%"’%1“8 and

product i on. _ %dingl B Opfliduck® £9|d6rliBe ROV BEBALIINYC uBiAG| Cdls.
I nvol ved I n the conventional sorters, t.he inventor has recently

proposed an autonebae soOr sucly amcbpemtmpahdsenmf caeedi hgeamlrters haveo& i ng
a pair of ICtermnals for every sorting eration his automatic

sorting machi ne i sCoMRYEFosBEF3NgeRERban Pgt‘gﬁfemﬁe’ sﬁ'&llﬁ‘&atqed:ﬁ%ﬁs are
96-11049 and dsg 6- 679 ire-Ehﬁn 2901 p A tTHE EHYBe sorters. | Ba! SRS (e, S6n1W

unit, a DC (direct rent) testing-unit, an |nsert|ng/rem)V| ng
unit, a waiting unbhe 18Nrciuct Isajfedttmge sorted fameveryspktind oppratiamol s

adapted for pickup or insertion IC termnals are arran d gbove:
t hose units which E%%tll‘st?&ré’ieémut i 3 dPrpiptimemannpg, AR eoﬁ"g% ¢he

associated with eag | | t 0pR1 4TQULS
t hose tools, respec{‘]‘l)#/lzgIstm'-@{lﬁlg time jﬁ] %g\éfﬁgjﬂb%igﬁgﬁt;{%ﬁs gﬁ%ockey?ﬁ()j\r/\hhl ch

a lateral noving a hindrauWBétto maksngrddmtithen. noving unit, and an actuating
uni t consisting of a pickup unit and a landing unit_are i nstfl | ed.

25 | 0 or der t o BuPPHGT &edsaier I"Faﬁegéb?‘fea%?ntamferda?rBH P dnvo

in the conventional sorters, the inventor has recently
proposed an automatic sorting machine capable of feeding and
sorting a pair of IC terminals for every sorting operation.
This automatic sorting machine is disclosed in Korean Patent
15 Application Nos. 96-11049 and 96-67941. The sorting niachine
includes a centering unit, a DC (direct current) testing unit,
an inserting/removing unit, a waiting unit, and a DC rejecting
unit. A plurality of tools adapted for pickup or insertion of
IC terminals are arranged above those units which constitute
20 a feeding unit. Two tools are associated with each unit and
driven by servo motors mounted on those tools, respectively.
The centering unit has a pocket in which a lateral moving
unit, a longitudinal moving unit, and an actuating unit
consisting of a pickup unit and a landing unit are installed.

25 In order to supply and discharge trays, a tray-on unit



3 5z and a tray-off unit are also provided in the softing machi ne.

However, since the tray-on and tray-off units are arranged at t he
front and rear ends of a rectangul ar |arge-size body of t he sorting
machine, it is required for two persons to 5 mani pul ate those units..
For this reason, there is waste of 3 labor. Futthernore, the conpl ex
arrangenent of the sorting - machine results in an inconveni ence in
mai nt enance and repair. I n_addition, the %ﬁ%sk of the sortin chi ne
to sort IC pROQuEFRYjoEf uptt age glse, pravi Pét'é‘edﬁgr'f’d‘gamgfq?{ﬁet'ur al
10 limtation ofohliferS Ok {di0t RR G aYon tdHal J1o23Ulhi 0 at@ dkranged at

hi ndrance to mass producti on. SUWARY OF THE | NVENTI ON 15

Theref ore, an obj ethe cfronfteand\vieairi ends soff @ prectammilar large-sizepbodie gt
over the invention disclosed in the above Patent péal i cation, a}_—réd to

a
provi de an aut omat £Be ndPFHi%e BftirRg 1t is SppHreduSFortioh ReRiEd ©°
circuit produgts V"ﬁ&ﬁ%&ggiggfhoseornéfgf figreRhi 8 F AR e Pherd 160R8ELd W NT

el enents t hereof capa I mnating the use of a centering unit,
t hereby achi eving labor. &utthkmiore, the camipdeangrrapgghéntviufl ehef sortimy |y

sorting IC products. In accordance with one aspect, the
present invention machine resulfsqin anningonyanisnce in majptenance; s LpRat %t us

for 1C 25 Prodygt $ 48P0, S @2sRPRE AndS £024Yng AmbhEheC td Ut YRS

products is carried out at a low rate due to a structural
10 limitation of the sorting machine, thereby resulting in a

hindrance to mass production.
SUMMARY OF THE INVENTION

15 Therefore, an object of the invention is to provide an
improvement over the invention disclosed in the above patent
application, and to provide an automatic multiple sorting
apparatus for integrated circuit products which has an
efficient arrangement of constituting elements thereof capable

20 of eliminating the use of a centering unit, thereby achieving
a reduction in costs and weight while efficiently sorting IC
products.

In accordance with one aspect, the present invention
provides an automatic multiéle sorting apparatus for IC

25 products comprising an apparatus body, a tray or tube type



4 + stacker, a pickup unit provided with a plurality of pickup
menbers adapted to pick up I C products fromthe tray or tube type
stacker, a feeding unit adapted to feed the |IC products supplied
fromthe pickup unit, a processor adapted to control 5 t he feeding
unit, a board X-Y-feeder adapted to control X-Y- N novenents of a
burn-in board, an X-Y-Z-feeder adapted t0 sort ' the 1 C products in

accordance with grage further st d

board unl oader arrﬁg%%?f Tat oﬁmkupderml endpr'9Videa ol ongg"ggtlhggag‘f'oagg‘gﬂ%
body; a direct curpemersDadiap@iceebi pck 48 IC mahcta frioay the atiagdor Nidbeand
DC testing unit arranged on the apparatus body, in this order,

adj acent to the poK:YPQ)rst@ﬁkehe a feeding ypptradapiedoty fingdr the F€ poodurts
| oader and the board

are rran ed: a Y-table,arr ed .on
t he apparatus bodyS* pbfYed’ gﬁ‘ﬂ‘} fhe pigkye ynd JeeRE°L r?‘df"lpl"?%% Yg?'g%’id
bei ng providegl 15the #ddding irddie)i a%da&rdurznv%éaarta&mmg% esbrit@ol UKy
90[err]; a bin pocket arranged adj acent to the Y-table; a tray

unl oadi ng uni t movemenmts o @dbud)deehoand aheX-1¥-%-peedant adamim‘l sossamti ng
uni t arranged adj acent to the t adi uni t. A o
accordance with anSPRdF é’é"d’é’&t it'hﬁc‘b‘fré’r?é‘ﬁ? 'fr}'ﬁg r&%ﬁ %ther PrEVEREY” an
automatic nmultiple, pofld R0addPAnA! #Sodr@ unldader arrandéﬁogb'(&ﬁa QQﬂ@rérﬁi ng:
a board | oader unit arranged on one side end of a body of the

apparatus i n such gontimreof tthatapparmbuedody; a direcdngutmtn@m/ ranelctmg
| aterally; a tray unl oadi n g unit arran

dj npt to th
| oader unit; 1% tralndts 3 Aogfing uﬂgt andaPFa?ﬁfetta} é eﬁf%‘&?éh%nt

unl oadi ng unit; a“a&%rét%@' ﬁ’ody‘,din this order, adjacent to the portion of the

apparatus body where the board loader and the board unloader

are arranged; a Y-table arranged on the apparatus body

adjacent to the DC testing unit, the Y-table being provided

15 with a turning/returning unit configured to turn 90°; a bin

pocket arranged adjacent to the Y-tal_)le; a tray unloading unit

arranged adjacent to the bin pocket; and a sorting unit
arranged adjacent to the tray unloading unit.

In accordance with another aspect, the present invention

20 provides an automatic multiple sorting apparatus for IC

products comprising: a board loader unit arranged on one side

end of a body of the apparatus in such a manner that it moves

longitudinally and lateral_ly; a tray unloading unit arranged

adjacent to the board loader unit; a tray-off loader unit

25 arranged adjacent to the tray unloading unit; an X-Y table and



5 < a tray transfer unit arranged between the tray unloading unit

and the tray-off |oader unit; a DC testing unit arranged over t he
tray.,transfer unit; a renoval pocket unit arranged over the X-Y
table; a DCrejecting tray, a contact rejecting tray 5 and bin
rejecting trays arranged, in this order, adjacent to the tray-off

| oader unit; da sorting robot disposed oG%r t he ' trays; and a feeding
unit arrange over d d

oroduct s. a ttl}gyat%%%égg %%I %EI' e&z beﬁ!lleeﬁ i Qﬁla{r Qriggdind unit

Ot her objects and &P ehé tray-bhe Joadenturdnt ; wa IDIC beetﬁrm unlt arrapged e:merf rom
the follow ng description of enbodinments with reference to th

acconpanyi ng draw Hs trAYwhFaster ynit; a remeyad ?Pcﬁgtdugéhéﬁﬁ??ﬁgqNQ¥?E
diagramillustratigg tlél?n%abd.e aeﬁé 'rrﬁ B I IRAT N s Q:fon@aéerrtéjggtf’wa&%&us

according to an he priesent i nvent

FIG 2 is a shenmaind mhor:&geistaggamaﬂsl Hsfitﬁgeldng:m this ormqae,r atiumc\e;ltofto
tool s according to the present invention;
sectional  view the |tyg¥reff dgadeg unit; a s?Eﬁ%ﬂgthP%FLﬁ?ﬁpﬁﬁeﬁrﬁYer the

according to the er’_:.e entam{]g Pt%éncﬁﬂg unit arranrged owﬁaerthe4 abﬁa@amsaﬂoeﬁ @

illustrating the operatlon of I'ng/returning unit according
to t he present | NVEgYpteA; to feed IC produbt&s 5 is a schematic bl ock diagram
illustrating the 25 entire arrangenent of a sorting apparatus according
t o anot her L

10 BRIEF DESCRIPTION OF THE DRAWINGS

Otheér objects and aspects of the invention will beconme
apparent from the following description of embodiments with
reference to the accompanying drawings in which:

15 FIG..l is a schematic block diagram illustrating the
entire arrangement of a sorting apparatus according to an
embodiment of the present invention;

FIG. 2 is a schematic block diagram illustrating
operations of tools according to the present invention;

20 FIG. 3 is a sectional view illustrating a
turning/returning unit according to the present invention;

FIG. 4 is a plan view illustrating the operation of the
turning/returning unit according to the present invention;

lFIG. s is a schematic block diagram illustrating the

25 entire arrangement of a sorting apparatus according to another



6 = enbodi mrent of the present invention; FIG 6is a

schematic block diagramillustrating - operations of tools according
to the enbodi ment of the present invention illustrated in FIG 5; 5
FIG 7 is a schematic block diagramillustrating process l'i nes
according to the enbodi nent of the present invention illustrated in
FIG 5; FIG 8 is a schematiT sectional view illustrating the
entire arrangenent opfodin@nt W ithe pR&ntt Usvdddivatrated in 10 FIG 5;
FIG 9 is a plan viewillustrating the entire arrangenent of the

sorting apparatus illusiGatedl iis FaGsdahematic block  diagran( JuUgtRtEiRsyi ew

illustrating a tray holdin | r 1 I on;
15 26 Teeatdopd adnteers, acprndiing 14,47 Aieg et FE e bR

hol di ng menber i nch pead sl ﬁlilf.«ﬁ.}f'a.@@& chmmms according to the
present invention; - 12 is a sectional viewillustrati g
the corner 5 hol dineg 'méJsberscm‘emEtB: block diggram -illustyaking) grogas
perspective view _illustratin nt er d| te hol di ng

i ncluded in the tr&jnedIarcRyd E’?ﬁt“ the embgd mé tﬁ'éesePesengEHPﬁrn

I nventi on; 4 I |1

_ _ llustrat&s #f! Frg.assectional view illustrating the

i ntermedi at e . 1 ‘ﬁsﬁ 3“ nmenber of FIG 13; 25 FI Gg 15 is a
sectional view illustrFEG. ng a8 anpeldmatic sectional view illustrating the

entire arrangement of the sorting apparatus illustrated in

10 FIG. 5;

FIG. 9 is a plan view illustrating the entire arrangement
of the sorting apparatus illustrated in FIG. 5;

FIG. 10 is a plan view illustrating a tray holding unit
according to the present invention; '

15 FIG. 11 is a perspective view illustrating a corner
holding member included in a tray holding unit according to
the present invention; |

FIG. 12 is a sectional view illustrating the corner
holding member of FIG. 11;

20 FIG. 13 is a perspective view illustrating an
intermediate holding member included in the tray holding unit
according to the present invention;

FIG. 14 is a sectional view illustrating the intermediate
holding member of FIG. 13;.

25 FIG. 15 is a sectional view illustrating an impact



7 « absorbing unit used for tools in accordance with the present

I nventi on; FIG 16 is a sectional viewillustrating a pad of
the . tool, to which the inpact absorbing unit is applied, in 5
accordance with the present invention; FIG 17 is a schematic
sectional view illustrating an overl oad absotbing unit according to
the present invention; FIG 18 is a plan viewillustrating the
condition in abs¥ipilgt dfid QeL8 £Ure t861s i apesPdfcenwitt Ithyg Prégent
state by a 10 tray pirtch adjusting unit in accordance with the present
I nvention; inventiphfs 19 is a front view corresponding to FIG 18;

FIG 20 is a side view_caorrespondin 0 FIG_.8; < IS a
plan view illustratingFife ién td os%'cittr"lmi]S Vilewv\ﬁ%ﬁéiﬁaet ua 80?55%(&“; l{et 0
operate in a boardegif Chest@fedYehe impact! R®sbiBingi &t afy Ughprigdyniin in
accordance wth the present I nventi on; FIG 22 is a
front view caBrespacchmignte WitB tBé;present inventiofi G 23 is a schematic

viewillustrating states of a Link 20 nmechani sm i n¢l ud inthe tra
pi tch adjusting unit a&dGrdthgis 2 schemealfh%e%wea% "fﬁ‘\’/eﬁ%"éﬁ,ﬁ&“g an/
FIG 24 is an explg JAQ" SPEHHINE WhAWalckbF@id? kb Nehd PResent invehtfonPitch
adj usti ng unit according to the present invention; FIG 25 is
a front viewillustratipig.an8ofsr at ipdanovidheillpstrating dpepicopitinusin ng
unit according to the present invention;
which the tools are set to operate in a tray pitch state by a
10 tray pitch adjusting unit in accordance with the present
invention;
FIG. 19 is a front view corresponding to FIG. 18;
FIG. 20 is a side view corresponding to FIG. 18;
FIG. 21 is a plan view illustrating the condition in
15 which the tools are set to operate in a board pitch state by
the tray pitch adjusting unit in accordance with the present
invention;
FIG. 22 is a front view corresponding to FIG. 21;
FIG. 23 is a schematic view illustrating states of a link
20 mechanism included in the tray pitch adjusting unit according
to the present invention;
FIG. 24 is an exploded perspective view illustrating the
tray pitch adjusting unit according to the present invention;

FIG. 25 is a front view illustrating an operation of the

25 tray pitch adjusting unit according to the present invention;



8 < FIG 26 is a schematic front viewillustrating a sorter
transfer noving unit according to an enbodi nent of the present

i nvention; FIG 27 is a side viewillustrating the sorter
transfer 5 noving unit illustrated in FIG 26; FIG 28 is a
sectional plan viewillustrating the sorter transfer noving unit
illustrated in FIG 26; FIG829 is a schematic view

illustrating an operati o) r t far i
illustrated in FIG 26; lﬁeioi6 is = sc%l%tie fﬁrﬁtsgggés%lg%ﬁ{cﬁ\ﬁ gwéorter

illustrating a sortgsinsfer movingamnsiftcacesding tneh axbodinemtygof ctlenptésant

enbodi nent of the present invention; FIG 31 is a plan
view illustrating ANERRYAER? openi ng uni t according to the present

| nvention; 15 FIE> 2744 3 8189 anﬂmet%ﬁm& YS! 8510 QP&hHdrONS
of t he socket "openi ng ‘unit accorg e present 1 nvention;

FIG 33 is a schembving @altofBlustraved I:JnuEIG.atzsr)g an part of t he
socket opening unit according to the present i nventi on;

FIG 34 is a front vie#Xo.|2&tisasisrgtaopat P1aR (iR dblyatrating the E‘b’é'?ﬁrng

unit according to esent [ BgG 35 is a
sectional viewill &g?? 6°Vinsgo\é‘§9{: f’ﬂustrated iI“aC| ng urﬂl t according to

the present invention, liﬂae 29Gkeh schematic mﬁhmmtuatind)ahr@émtaommﬂol ed
state; 25 FIG 36 is a plan viewillustrating the socket replacing
the sorter transfer moving unit illustrated in FIG. 26;

10 FIG. 30 is a schematic view illustrating a sorter
transfer moving unit according to another embodiment of the
present invention;

FIG. 31 is a plan view illustrating a socket opening unit
'according to the present invention;

15 FIG. 32 is a sectional view illustrating operations of
the socket opening unit according to the present invention;

FIG. 33 is a schematic sectional view illustrating an
part of the socket opening unit according to the present
invention;

20 ‘ FIG. 34 is a front view illustrating a part of the socket
opening unit according to the present invention;

FIG. 35 is a sectional view illustrating a socket
replacing unit according to the present invention, the socket
replacing unit being in a coupled state;

25 FIG. 36 is a plan view illustrating the socket replacing



9 ~unit in the coupled state; FIG 37 is a side view

Illustrating the socket repl acing unit in a separated state; and
FIG :38 is a cross-sectional viewillustrating the socket 5 repl aci ng
unit in the coupled state. DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Referring to FlG 1, a so«ting apparatus
according to an 10 enbodi nent of the present invention is
schematical |l y unit lihUehd dctdied Ntat@it i Ng apparatus includes a tray or
t ube type stacker, a pickup unit provided with a plurality of

pi ckup nenbers adapt ed FIG. @ lis up sliGepvicoiudidusd traking cther sgckat replacingube

type stacker, a feeding unit ada ted to feed, the I1C 15 products
suppl i ed fromthe ‘b‘i‘jc,‘kgﬂ Bnfgrars ﬁi’o?:té’st§6ra%ﬂjapt ed to control the

feeding unit, a board ¥1§ fReder —%@c‘:?onal view 19PhE@atXng-tHRVESEHLS Of
a burn-in board an X-Y-/Z-feeder adapted to sort the 1 C products in

accordance wigh thpegiiaedag unit in #ie somphéd gutageion of the sorting
apparatus is simlar to 20 t hose of conventional sorters.
I n accordance with the present invention, the sorting appar at us

i ncl udes a board lOade'bEgcﬁgfthI?N?ﬁﬁrﬂ{ﬂj@hﬁ?ﬁﬁ{EDSEMBODIMENi‘éranQEd at one

side end portion of a bo e sorting apparatus, as shown in
FIG 1. The sorting apparatus al so

Referring to FIG. 1, a sorting apparatus according to an
10 embodiméent of the present invention 1is schematically
illustrated. The sorting apparatus includes a tray or tube
type stacker, a pickup unit provided with a plurality of
pickup members adapted to pick up IC products from the tray or
tube type stacker, a feeding unit adapted to feed the IC
15 products supplied from the pickup unit, a processor adapted to
control the feeding unit, a board X-Y-feeder adapted to
control X-Y-movements of a burn-in board, an X-Y-Z-feeder
adapted to sort the IC products in accordance with the grade.
This configuration of the sorting apparatus is similar to

20 those of conventional sorters.
In accordance with the present invention, the sorting
apparatus includes a board loader 2 and a board unloader 3
arranged at one side end portion of a body 1 of the sorting
apparatus, as shown in FIG. 1. The sorting apparatus also

25 includes a DC rejecting unit 4, a tray loading unit 5 and DC



25 | acludes a DC rejecting unit 4, a tray loading unit 5 and DC

10 testing unit 6 arranged on the body 1, in this order, adjacent
to the portion of the body 1 where the board | oader 2 and board

unl oader 3 are arranged. Adjacent to the DC testing unit 6, a
Y-table 8 is arranged on the body 1. Thg_Y—tabIe 8 .5 I's provided with

a turning/returning unit 7 configured t 0turn " 90[err]. The sorting

PP 1D IR B o e ooy 10004 MGy

Y-table 8, a tray unfoading uni nt to t

pocket 9, and a sogitie Wortidd of the hvdyang@Herdl] eiemtioard lLbsddr @ and
unl oading unit 10. 10 Four tools 12, 13, 14 and 15 are _arranged
over the above boardmmipader] 3ifines arrangad-ed AdiaceRt Jod\Fhe PEstes in

FIG 2. The first taqpl [ rran [ h nn at .4 ves
hori zontal Il y and vg?h' §a| f _atr%%ﬁ ?hi% ff'arqlgj (‘aic&ll ﬁ:gl%utﬁ‘??ﬁ ®nd t}ag?#%eyrgo
| oadi ng unit § and;Perbesddd@ivhid tériheFreCirAnglinit 7 cbnfigurdd® teeanmd
tool 13 is arranged in such a nanner that it noves hori zontal |l y and

vertically between90he [¥bet sorting @pparstugndurther includem|a bdn ppekethi%d
tool 14 is arranged_in such_a manner hat it Y Jd 70 g and
vertically between®fHP 36?%““'% € "h*‘sYaﬁ%‘_’fo‘? %'p%c re% g.ﬁl%%m%oﬂ%% 1%()ool

15 is arranged in gpgihed d8jacentBBHCEnd Bah pdckERVes dHA ZOoH tlngy uaiel 11
vertically between the bin pocket 9 and sorting unit 11.

As shown in FIGS. 8reanped, adfmcentr £ nthe dray iirgading unit 10. i ncl udes a
Ut abi e 5 1 siluppor t ed Iy FRPYSLARe P 6 ol 16 are arranged Gvsl the abdVl®
mentioned units installed on the body 1, as shown in FIG. 2.
The first tool 12 is arranged in such a manner that it moves
horizontally and vertically among the DC rejecting unit 4,
tray loading unit 5 and DC testing unit 6 by a servo motor.
15 The second tool 13 is arranged in such a manner that it moves
horizontally and vertically between the DC testing unit 6 and
Y-table 8. The third tool 14 is arranged in such a manner
that it moves horizontally and vertically between the Y-table
8 and bin pocket 9. The fourth tool 15 is arranged in such a
20 manner that it moves horizontally and vertically between the
bin pocket 9 and sorting unit 11.
As shown in FIGS. 3 and 4, the turning/returning unit 7
includes a pair of spaced'guide rails 16 fixedly mounted on
the body 1. The Y-table 8 is supported by the guide rails 16.

25 The turning/returning unit 7 also includes a ball screw 18



25 The turning/returning unit 7 also includes a ball screw 18

rotatably coupled to a servo notor 17 fixed to the body 1. A nmovabl e
menbgr 19 is engaged with the ball screw 18. The novabl e nmenber 19
is fixedly mounted to the Y-table 8 in order to nove the Y-table 8

along the guide rails 16 by its 5 ITE ement. A totor 20 is.centrally
nounted on the Y-table 8. A circafFar guide 21 is arranged around the

t 20. A . i | 2 ] . Th
otating o1 5a ShE} (BHpReR s BZadae RARLE A7ORASH (DUHY pofly T1oa

23. Boar d Opdvi®ie2fleied MBUNIse@ngiigdd16riitht @heNpapl agcred2 18S0C ks
10 are coupled to the board gui des 24, respectivel

) I n
accordance with armevabddimember 9 dhcfjxeddgmounted to Fﬁ%éfn‘ﬁﬁb#? 8 ipropdess
| oader unit 25 is arranged, adj gcent. to e d er ong W th
CeRg) Foelb Oy pigng  HOF SOBIS HRIET1, Bhone

the tray unl oadi ng*unf¢ A Téjec e and a

good |ine are arr apgrthentd A rbes¥eddliy 88kkra2ayVyReulltdoén iR ¥eBAKRI 8.
portion between the tray unloading unit 10 and tray-off | oader unit

25, respectAveinculan Mu¥de aBleigcamranged: rarpund affbecroten 207 apfe
of f

A I L St T I
27. A renoval pockfirdinhtiLTup18d H1ERE guide 21 WEmekhs of Yehpbhes 28. A
DC rejecting tray 28, a contact rejecting tray 30 and bin rejecting
trays 31 are arranBemakd guides 24 arehnouniedeon thdjratating plate 33.qySegiets
| oader unit 1205' aAre coupledS Oi:rot Ittqg brooaltl):'?it gti;":tzd.eisS 22', Slpé)s%%gt%\r/gfy.t he trays.
In accordance with an embodiment of the present
.invention, a tray-off loader unit 25 is arranged a@jacent to
the board loader 2 along with the tray unloading unit 10, as
shown in FIG. §S. A reject line and a good line are arranged
15 forwardly and rearwardly of the central portion between the
tray unloading unit 10 and tray-off loader wunit 25,
respectively. An X-Y table 26 and a tray transfer unit 27 are
arranged between the tray unloading unit 10 and tray-off
loader unit 25. The DC testing unit 6 is arranged over the
20 tray transfer unit 27. A removal pocket unit 29 is arranged
over the X-Y table 26. A DC rejecting tray 28, a contact
rejecting tray 30 and bin rejecting trays 31 are arranged, in
this order, adjacent to Fhe tray-off loader unit 25. A

sorting robot 32 is disposed over the trays.

25 A plurality of tools having a transfer function or other



25 v A plurality of tools having a transfer function or other

12 function are arranged over the body 1, as shown in FIG 6.

The first tool 12, which is a transfer tool, is adapted to be fed
between the tray unloading unit 10 and the DC testing unit 6. The
second tool 13, which is another transfer tool, is <5 adapted to be fed
between the renobval pocket unit 29 and tie tray-off | oader unit 25.

The third tool 14, which is an i nsert too I s _adapt.ed be fed
bet ween the DC tesfynsgion are arrppagd HY$T, thﬁa’?‘ﬂf{%#'t ag3s LftrI?;h ?o
15, which is a

! eLEMP R0 O, WRich Ssdalladsbr QR etk &4 tohs
board unit 33 10 The icaiépheorermva %oclfet unit 29. The flftﬁe t(;:glh 3
which is a ﬁeﬂbémehode 2fay nddapimgl undt i and ﬂhetneanstimg Dﬁlt
testing " unit 6 and the sorti ngpor DC rejecting unit

As shown in FIGS. ®& arfhergecend rtoplndpdi Wyldilf apother tranSf‘iﬁ dPrdedifor
the bin rejegti ngé%a?ﬁ?ﬁ%l%'b% ?E&]qfetWeﬂt&?en'fghqvall%ockef C’Hdl‘thQaﬂfh the

pi t chi ng novenent in reecting trays 3 An | npact
absorbing unit 60 exiy-apf Ovedderadindlesasbi nghanlthiﬂﬁ) tool 14 ,awhiphoisden at
each tool, as shown in FIG 8. As shown in 15, the |n€act

absFr blj ng un|h t 60 infertdeecly i4nr Lpgadppted to bedcf-éﬂt Bﬁ“f‘??“déﬁf) Dt teRtdee
applied to the assoc.la e 0ol er t ded
et gy nss S Sl RLER' (40 13 h R ke

in the tool fromben e over
i ncludes a regul atﬂfmo% tool 15, ilsnadaplﬁd t® Lebsed Ibetwe@y ehbaashrapmitedst o

t he associ ated tool. Each tool includes a tool body, and a
plurality ofl0 and the removal pocket unit 29. The fifth tool 34, which is
a sorting tool 34 is adapted to be fed between the DC testing
unit 6 and the sorting or DC rejecting unit 10.
As shown in FIGS. 9 and 10, a tray holding unit 40 is
provided for the bin rejecting trays 31 in order to attenuate
15 rolling and pitching mévements of the bin rejecting trays 31.
An impact absorbing unit 60 and an overload absorbing unit 80
are provided at each tool, as shown in FIG. 8. As shown in
FIG. 15, the impact absorbing unit 60 includes a spring 67
adapted to damp an impact applied to the associated tool,
20 thereby preventing a pad 62 included in the tool from being
worn. The overload absorbing unit 80 includes a regulator 87
in order to absorb an overload applied to the associated tool.
Each tool includes a tool body, and a plurality of
several sucking members respectively mounted to the tool body

25 adapted to pick up IC's. In order to adjust the pitch of the



several «sucki ng nmenbers respectively nmounted to the tool body 25

adapted to pick up ICs. In order to adjust the pitch of the

13 sucki ng nenbers, a sucking nmenber pitch adjusting unit 90 is
provi ded. The sucki ng menber pitch adjusting unit 90 incl udes a link
fixedly nounted at one end thereof to tqg body of the associ at ed
tool and atlthe other end thereof to a ndbvable 5~ nenber operated by a
rotating cylinder. As t atin . [ Qs | e
menber noves the a§%%kc1‘|n3t g%mﬂe(}ts 8 %ff(ﬁ(l Pﬁgm%%epgeéhofg? gggirsnga\g/\lggt 1[%%@0 ne
anot her. provideaNowhe i sucklify m@mbar FirttRradjugBsie uni® AN gnehides110
IS i ncluded in the sorting apparatus. The sorter transfer noving 10

unit 110 includes a Lioky Eivedlor mapntadyad are nd Shereast tenghe body o5 dhe ng
unit 11 and a fixed shaf %eépgocoeid aa aratt ftrhgmortngr Seq{dvg:he{:eof tcgmé Of J% 2
esire I stance of

di st ance correspondfiffa fovenent A TSt er

unit for eachstool peyfhdd iopRPatidd | BY &Srotating r6yuAhask !t 0 Afiethé xedtstimigt .
Driven pulleys are al so nounted 15 to the transfer unit. A belt forned

with teeth extendscylihder rotatashe ther movabler memkPn ROVEFi FEA BEFpeiated
provided at the fixed . b shgft and transfer unit. B¥ s ch a

confi gurati on, V\heﬁu‘flﬁ‘é’g members LRV 5t 8YY oft%gFe%?e &he Beﬁu't noves,
thereby causing the  ag shown 3ASERY. BNid soPt&PUFahsEéF alohyng wildt 110 is A
socket opening unit 130 is provided at a DC unit which has sockets

recei ving | C produthsludedoin thetsaiting appevmtysy The sortem Grampferypaiinghe

first tool [ i i i
aut omat i cal |Su gpgﬁéagig}llgnQraglglijflgséﬁéggrvo motor é:P{Jn%%ROé‘td Ior}x% %9. éecgf It%le

sorting unit 11 and a fixed shaft spaced apart from the servo
motor by a distance corresponding to a desired movement
distance of a transfer unit for each tool. A driven pulley is
mounted to the fixed shaft. Driven pulleys are also mounted

15 to the transfer unit. A belt formed with teeth extends via
the servo motor and the driven pulleys provided at the fixed
shaft and transfer unit. By such a configuration, when the
servo motor rotates, the belt moves, thereby causing the
transfer unit to move laterally.

20 A socket opening unit 130 is provided at a DC unit which
has sockets receiving IC products to be tested, as shown in
FIG. 9. When the first tool supplies an IC product, the
corresponding socket is automatically opened by an associated
one of cylinders included in the socket opening unit 130.

25 After the socket receives an IC product from the first tool,



one of cylinders included in the socket opening unit 130. 25 After the
socket receives an | C product fromthe first tool,

14 it accurately holds the received I C product. 1In accordance
with the present invention, the sorting apparatus also

I ncl udes a socket replacing unit 140 proY%ded at the DC unit, as
showmn in FIG 9. The socket replacing Gnit 140 is 5 configured to

directly mount ¢ he SOGKEL% Ay nblde Ul BRI oa, 1c. proddl€l VIS Az O

unit. Accor di ngly, ve a Sinplfere acenent

of sockets by Separvﬁthngzl{ehepresent idien¢ibh, beRed dorsehd Ebaatam baglyo of
the DC unit. As shown in FIG 10, the tray holding unit 40

includes a 10 tingjudes @i serkstarerlm-imgumnidd 140 rrovaded ¢ the tDQunjt41.
A pluralltyof rays .42 laid the tray holding plate 4

The tray holding et HEwh 48 1B udls a Yheuineket” sPoLdend, Muite® ol 1 o
nmenbers 46 nognt ed RArif@-dacesi Afrdbtly ROENt 4hedkockets on’ 8SEHEdUIE bBRFHETN S
of the tray holding plate 43, a plurality 15 of internedi ate hol di ng

menbers 47 nount ed i@nlwﬁ,dfléeonh?g Déhiunit. Accphodingly,atitpdsi tbossible to
correspondi ng respec ver to, t urfa es of the trays laid on
Che tray ol ding_ pREhesye’s ofiprle TebTacenant it Fogbeth P ARG CRTLERS 43
mounted on the fee@lﬂem board Ui de120 8o krat b&BPidel eRe ptOungeepondi ng

respectively to the rear ends of the trays laid on the tray hol ding
pl ate 43. Ass shown imFEGG&O,lthartdatmoleiaob mmtnéb irgdldideg a
menber 46 includes an L-sha 4%bod and a tra ort gﬁ rtion
49 pr &Pr udi F3¥ g PH) o 1'e*'rd ofy fatee (ﬂﬂ% oftthed

plurality of trays 42 are laid on the tray holdlng plate 43.
The tray holding unit 40 also includes a plurality of corner
holding members 46 mounted on the feeding unit body 41 at
respective corners of the tray holding plate 43, a plurality
15 of intermediate holding members 47 mounted on the feeding unit
body 41 at positions corresponding respectively to the side
surfaces of the trays laid on the tray holding plate 43, and
a élurality of end hblding members 48 mounted on the feeding
unit body 41 at positions corresponding respectively to the

20 rear ends of the trays laid on the tray holdihg plate 43.
As shown in FIGS. 11 and 12, each corner holding member
46 includes an L-shaped bbdy, and a tray supporting portion 49
protruding inwardly from tpe inner surface of the body of the
corner holding member 46 to support a tray 42 seated thereon.

25 The corner holding member 46 also includes a stepped through



corner holding menber 46 to support a tray 42 seated thereon. 25 The
corner hol ding nenber 46 al so includes a stepped through

15 hol e 51 forned through one Ieg of the corner holding nmenber
body. An urging pin 45, which has a head at its upper end, is :
received in the through hole 51. A conppgssion coil«spring 44 IS

arranged.arounqlthe urging pin 45 in thé through hole 51. 5 The
conpression coil spri 4 r t ' ' 5
B " a0 el 5, 5, LR ol popaonaurs

fromthe through hole around the | ower

end of the urging by 45anRaigehsipid 49, WhEth has a heatBatiridsldppdrhend, is
configuration of the internediate hol din ers 47 is_illustrated.

menb
Since the basic comefeines: imthefthrpggh holengl nAFARPIPES PGP RPTABA A S

47 is simlar to that_of th caQr.n di,ag e

Where the inpact: a §o?’f)'1’al?§e§nﬁ°u€8 the aﬁﬁﬁ?’ggﬁtno“g %oo} tiirin &on isglu'r ed
to move vertigallyrh¥ donpRe¥O1dMDicon 1 adstipg0xd drdval to urge thd urgdngrpiand
wi th a sucking pad adapted to pick up an IC, it 15 i ncl udes an

actuating rod 63 etSeadihdrapwehelthrougimhadle Bpperd snap ringqf df EittRE) 61

of the associ ated tool shown in. Fl 1 R I n h d,
which is provided éfo?'h%%?%vxg’rweénﬁn%f)f&]hee irging Pip S bd(?cf;érg%,ég ittg gg‘?\%t ed
by the reference nygeray @4, thé configuratii¥hnefpkate ifdetmediatéetdordingnd
the actuating rod 63. The 20 fixing plate 64 has a coupling hole 66

through which the members 4icisatilmgtrated3 Siremddeversicsppyigurakipprt
rod 630 0 0 supliisRonithe PO peRtbioe] £F oFRELE] chrnAbE Y
corner holding members 46.

Where the impact absorbing unit 60 is applied to a tool
configured to move vertically by a servo motor and provided at
its lower end with a sucking pad adapted to pick up an IC, it

15 includes an actuating rod 63 extending upwardly from the upper
end of a body 61 of the associated tool, as shown in FIG. 15.
In FIG. 15, the pad, which is provided at the lower end of the
tool body 61, is denoted by the reference numeral 62. A
fixing plate 64 is fitted around the actuating rod 63. The
20 fixing plate 64 has a coupling hole 66 through which the
actuating rod 63 extends vertically. A guide bearing 65 is
fitted in the coupling hole 66 around the actuating rod 63.
A compression coil spring 67 is also fitted around the
actuating rod 63 between the upper surface of the tool body 61

25 and the lower surface of the fixing plate 64.



actuating rod 63 between the upper surface of the tool body 61 25 and
the I ower surface of the fixing plate 64. :

6 ., Referring to FIG 16, the configuration of the sucking

pad 62 is illustrated. As shown in FIG 16, the sucking pad 62

I ncludes a pad body 71 having a vertical outer surface and a stepped
central hole 70. A sucking porti-on 69 i¥6formed at 5 the | ower end of

t he sucki ng pad 62. Trkeef%ﬁ%@é]ﬁﬁp%&l o'ga:he con%im%mfjld,éi BabkRA

surfaces 68. _ e over absorbi'ng unit 80.is applied to
a tool 81 hpyénge ascCorfustuatéd on Ashshown inFFIG. 16, hbesiuckingapading
a fixed tool body 88, a servo notor 82 fixedly mounted on the 10 fjxed
tool body 88, a gubdeinsdpdes acpadRAdy7HNATHAP A YeFELFRl outer s“trlfr@c?o?ﬂéir

end of the fixed t00'%egﬁgégggﬂﬁﬁedh&mé?ﬂ‘fﬁ@% portion 6958s Forfla®! Mt

nounted to the gui 8e® provi de sucki ng nenber 84,

it includes ascyli pHeriiferCendasy elet fudking pad 62. NThwalsuekimgriyertdon t6s
vertically nove the novable nmenber 85 15 al ong the guide bar 83, and an
overl oad absor bi nghaeguivardlyginclined surfgrpeci®d to the cylinder 86.

Referring to FIGS. 18 tg 25, .the canfigural] hen s I.Nn
menmber pitch adj usting e G5 Pgeﬁlqal‘}s%&?%ggggg%% 80 is applsis%ﬁa ?r%o er

pi tch adj usting unigh 19y ingCd WbaEigudtipar £hd¥d@l in 2X6. 192 nameDy £dnctudivey
central portion of the tool body denoted by t he reference nuneral

91 in FIGS. 18 to 2a2fixedAtpol HodMg88. a serve ypteridi2 Gixedly pewRted,opnhe
?g? ;{ ?lngp(r)gfjllgz ?fs f%?é%iﬁ%&%%ﬁ %{?, a guide ggr é%s e§:@8m&gndau@az%4ty from
the lower end of the fixed topl body 88, and a movable member
85 slidably mounted to the guide bar 83 and provided with a
sucking member 84, it includes a cylinder 86 connected to the
movable member 85 to vertically move the movable member 85
15 along the guide bar 83, and an overload absorbing regulator 87
connected to the cylinder 86.

Referring to FIGS. 18 to 25, the configuration of the
sucking member pitch adjusting unit 90 is illustrated. The
sucking member pitch adjusting unit 90 includes a support bar

20 92 mounted to the central portion of the tool body denoted by
the reference numeral 91 in FIGS. 18 to 22. A rotating.
cylinder 93 is fixed to the central portion of the support bar
92. As shown in FIG. 24, a rotating rod 94 is fixedly mounted
at one end thereof to the.shaft of the rotating cylinder 93.

25 The rotating rod 94 is provided at the other end thereof with



at one end thereof to the shaft of the rotating cylinder 93. 25 The
rotating rod 94 is provided at the other end thereof with

17 a bearing. 95. Anot her support bar 97, which extends
vertically, is nounted to the upper end of the tool body 91. A
novabl e menber 96 is fixedly nounted tolY¥he upper ead of the . support
bar 97 3ehi nd the support bar 97. A pair of switches 5 104 are
arranged at opposite ,si ofqet he ' 9 J - |
spaced fromthe OpSOSlI) agqgﬂdsgsdf t@%ﬂégb%wg& %aﬁengo']e'r g%'i,éhe Ugt s
respectively. A guivdetfda1aye £8 mounted ittedhbyudges end of theotdols bolipcH .of
the support bar 97. The bearing 95 of the rotating rod 94 is

recei ved in the guildeoxphdevemper 96 |ispkixeddy mouptedatn $he 9Pner hREctRa at

dth f he | :
o7 ST EoL koIl 7 benant okt WL sl o bt

The |ink mechgni smy89 4#Cldie8hgéa RitUbpbos tedlsilibs séf |ihekfiovable memB&d ®d a
plurality of second |links 102 connected to the first 15 links 101 in a
crossing manner. Vhéleubkingg snagedr Srophtee, ppposite endsnpefcyhpympfable
reference nuneral 100, of the associated fogl age JfJ . e 0SS
poi nts 103 of the P]eﬂkeﬁr@éhaﬂ?ssprﬁcggvgiy‘ A 18pIm90Y e ??ss éﬁglﬁse(caac%gdt elrnks
101 and 102 crosSsS. gront surface of°\theNguppdrt bkl 925, Mneebedrimey 9br anstins
nmoving unit 110 20 i ncludes a servo notor 113 arranged at one side of
t he appar atrosabbuy rod 194 Asdmiegeiyed |iay the 2guider greeNe 98pund eliihip

t he shaft of the i i i
10 S%’é\égar?gmob ]i]é3 bor-ll_rrllgcgeldxgg o%Qaéﬁd t%'rggf It% the lower end

of the support bar 97. The other end of the link mechanism 99
is fixed to the tool body 91.
The 1link mechanism 99 includes a plurality of first links
101 and a plurality of second links 102 connected to the first
15 links 101 in a crossing manner. The sucking members, which \is
denoted by the reference numeral 100, of the associated tool
are fixed to the cross points 103 of the link mechanism 99
where the first and second links 101 and 102 cross.
As shown in FIG. 26, the sorter transfer moving unit 110
20 includes a servo motor 113 arranged at oné side of the
apparatus body 111. A drive pulley 112 is fixedly mounted to
the shaft of the servo motor 113. The fixed shaft, which is
denoted by the reference numeral 115, is horizontally spaced
apart from the drive pulley 112 of the servo motor 113. 1In

25 FIG. 26, the driven pulley, which is rotatably mounted to the



denotedsby the reference nuneral 115, is horizontally spaced apart
fromthe drive pulley 112 of the servo notor 113. In 25 FIG 26, the
driven pulley, which is rotatably nounted to the

18 fixed shaft 115, is denoted by the reference nuneral 114. As
menti oned above, the transfer unit nountl®d to the upper end of t he
tool and denoted by the reference nuneral 117 is provided wth a

pair of spaced dri 4enpl ednBYed £Rd &/2@EEncd raimanal s Akl18
and 119. In FIG 52&(?%5%0&1 i's dengt e%i rb}f/i't he crg%ng?ence nuner al

116. The bel t f or maentidnedt aetvie, attté demmsfat unit moufted he thef wprarcend fer al

-121 is fixed at one end thereof he bod 111 ben ﬁ}t}the &v
nmot or 113. The b&he tppi and de“°5% é’ﬁ{d’:;h?nr&fﬁﬁ"e“ PYRSTE 5 PEO fﬁdﬁe

transfer unit 117, ;4 » pal % ALLIGDULLGN ba216Fs WlRoRSS Y9 4K Qrddéhod he

driven pulley I xed s 115, and the driven roller 119
of the stranahlérdrd 114 lahd 1191 hila maiezs Tihe bodﬂensedlehqj:fedt he the t
121 is fixed to the body 111 beneath the fixed shaft 11

Al ternatively, therséexeicetpuperprdrlifoyithy beit ?I’Beq'rﬁ’ﬁth figeth 3pd, denoted

configuration Show?)g' Bhd ! RreRlnce glhﬂﬁ%gjbsldﬁaﬁg g1 at Lone erf 'ther &8 Ofo 113

is mounted to the portion o at one side of the

body 111.  The fi xad 55@1“111:115bé18eath the seBuOI mdtdzo 1taa boThe mdlw\/mzle
bei ng horizontally spaced apart fromthe servo notor_ 113.
transfer unit 117 esterdsmydadthegirivep: reliex, disdnegHde Fﬁ%??qﬁoggi'éf 1H‘(e

fo the transflr unie dive putiey 1§ Bl Bens Rksy Jasp fucPdE FnPplfBiel °C
shaft 115 and 114 of the fixed shaft 115, and the driven roller 119 of the
transfer unit 117, in this order. The other end of the belt
121 is fixed to the body 111 beneath the fixed shaft 115.
Alternatively, the sorter transfer moving unit 110 may
15 have a configuration shown in FIG. 30. In this case, the
servo motor 113 is mounted to the lower portion of the body
111 ‘at one side of the body 111. The fixed shaft 115 is
mounted to the body 111 while being horizontally spaced apart
from the servo motor 113. The transfer unit 117 is arranged
20 at a level higher than those of the servo motor 113 and fixed
shaft 115. A pair of pulleys are mounted to the transfer unit
117. Pulleys 122 are also mounted to the fixed shaft 115 and
servo motor 113, respectively. A belt 124 having no tooth
extends via one pullef of.the transfer unit 117, the pulley

25 122 of the servo motor 113, the pulley 122 of the fixed shaft



servo metor 113, respectively. A belt 124 having no tooth ext ends
via one pulley of the transfer unit 117, the pulley 25 122 of the servo
notot 113, the pulley 122 of the fixed shaft 115, and the
other pulley of the transfer unit 117. A tension adj usting pulley
123 is arranged between the servo notor1913 «and fixed shaft 115 to
tense the belt 123. Referring to FIGS. 31 to 33, the

configuration of thgs, Sipg thé%kl@fr RASRY EF YRk terhR@ésS unkik UST . at £densfén
shown in FIGS. 31 3, the socket opening unit 130 includes an

actuating plate adJustﬂ:% pﬁlbm W23c bs qurrdeged dset¥8dn prhet setdvo doiowatil v.
The gui de rods 134 of the actuating gl ate 135 are inserted into

coupl i ng héndstixed shaked15hte nkensspEhe Relftad&®of the DC unit body

10. denoted by the r 1leat a4 e ROIBGES tiBg &F ¢n
unit body 131, respectll\gée f?gﬁ en It%f; actgsgaidl,an%:’t Dl ggéeCBSS ?l&fa rmuent ed

to the DC uni s bodyotRdt opeaing tundti 13p AkaiFlukivated. As shognoim dadswi 3h a
plurality of |nsert|on hol es 136 correspondin to the sockets_ 132 of

the DC unit, resped®i¥i fhe goskpt qpening unit LBSWIes 7 SRt Plate or e
provided on the aCtl‘é%\t fIQ)QG QLféaF guide r°8§|1.§§%12’tr’g9€‘§‘§§ hB@nv?dz%‘i§ Of éféf‘gﬂme

I nsertion hole 136 pair are connéecte

opposi te ends of tRhedadl34abf e actuatinglplfate L3S hfe iueér&mﬁﬂ@rcohbalngt
noves the actuating plate 135 vertically. Referring to

FIGS. 35 to 38, th oéeﬁfli;%rfaar.meﬁ dh the upper sur§wkétf they PEcupdt bedy

éj?dei [SJI a![ lel %ﬁgr ﬁ;uﬁpgae Yt ﬁl?eo%%grence numer.rae.l.pllgflﬁg tHQ'éorl:éQs'&?ltngﬁc a

unit body 131, respectively, when the actuating plate 135 is
mounted to the DC unit body 131. The actuating plate 135 is
provided with a plurality of insertion holes 136 corresponding
to the. sockets 132 of the DC unit, respectively. A pair of

15 depressing protrusions 137 are provided on the actuating plate
135 at opposite sides of each insertion hole 136. A pair of
cylinders 138 are connected to opposite ends of the actuating
plate 135 in such a manner that it moves the actuating plate
135 vertically.

20 Referring to FIGS. 35 to 38, the configuration of the
socket replacing unit 140 is illustrated. The socket
replacing unit 140 includes a guide plate 143 mounted on the
DC unit body denoted by the reference numeral 141. The guide
plate 143 is provided with guide grooves 142. A fixing plate

25 146, which has openings 145 adapted to expose the sockets of



DC unit sbody denoted by the reference nuneral 141. The guide pl ate

143 is provided with guide grooves 142. A fixing plate 25 146, which

has epeni ngs 145 adapted to expose the sockets of

20 the DC unit, is fixed to the upper surface of the circuit

board denoted by the reference nuneral at one side of the

ELECUit ﬁoardh144. The circuit board 4 has connection termnal s
at the other sj f.;Ih L I a 6 S as; i

extension 149 and gggdkgﬁ%ﬁg'hégegi%%¥f§?&§%'E?péé su;kﬁ?ﬁeagx?gﬁsﬁﬁﬁafib.

Sockets 147 are di pefid Yefibtsd bg tiie rbference numeraluii4 xaaode Istidleaof the
positions corresponding to the openin 145 of the fixin | ate 146,

S
respectively. The SEr¢Hitt hogag 144. %Bﬁlcﬁgcﬁﬁ?nP?ﬁﬁf a4 hasi gRapeckia a
portion with a coupl] o) e p IS alk ed
al ong the guide Qer&&% éojiﬁessa?%%oﬁ}%resggiéJ%bgFg?'e %L%%ii#g%gaaggsngﬁler
that the 5 COHPd MashahCedfehsiitnVesd iandl hycaldlgngdhoid [1soh€ormatplatng
hole 151 of the DC unit body 141. A fixing pin 152 is fitted into
the aligned coupli tiheritension ¥ 15ecketmd4? ¥R direchly moppted opyfthe 144

is firm | ed h it, b |
bf the sorsing appSPERHE Reer e g€ pdsitions corresponaiiifito it BREAAL]

of the sorting app ving conf i gurati on

according to the pigsej¥ the fixing PY&£EY 128, WédpekeiveBLr | hhe.DC unit body
As shown in FIG 1, a tray, on which IC products are 20 laid, is first

| oaded on the traylkbatl myovided Bt Therismerepentral portignpwkthy a saupking, | C
products are1$aid’thelf§qudTRg %i& ngogiéke 146 ié iéﬁ%@k@@ éqgﬂé %he guide
grooves 143 of the guide plate 143 in such a manner that the
coupling hole 150 is vertically aligned with the coupling hole
151 of the DC unit body 141. .A fixing pin 152 is fitted into
the aligned coupling holes 150 and 151. Thus, the circuit
15 board 144 is firmly coupled to the DC unit body 141.

Now, the operation of the sorting apparatus having the
above mentioned configuration according to the present
invention will be described.

As shown in FIG. 1, a tray, on which IC products are

20 laid, is first loaded on the tray loading unit 5. Thereafter,
a board, on which I€ products are laid, is loaded on the board
loading unit 2.

When the board is loaded on the board loading unit 2, it

is fed to the board feeder by the feeding unit. The board is

25 then fed to the Y-table 8 under the condition in which it is

-~



When the board is | oaded on the board loading unit 2, it Is fed to
the board feeder by the feeding unit. The board is 25 then fed to the
Y-table 8 under the condition in which it is

21 coupled to a connector included in the sorting unit 11. In

this state, the board on the Y-table 8 IZ rotated 90[err] by the

turni ng/returning unit 7 ti when the board is fed to the

Y-table 8, it is [y %ol =208 &%o&-hﬁnéﬂiﬁd' iR &ké‘ts%r%gthGQ1on ine
ouphrE

Y-tabl e 8, S tlne e rotating plate 22 is rotated by the
rotor 20 o WwhiedsEatel, heheemia:ral opcttel ¥Rtalile Beiy-rtatialted8I0°Thy the
rotation of the rotatlng plate 22 is snoothly carried out as the
bearing 23 nount ed tEnEirE/ qeSRERIRG WdEe7 of the rotating plate 10 22

slides along the guide ‘gﬂatggF @?’erp'}htehﬁoa(r& 3 @8 to the Y-tablde R ge fbe

rotating plate 22 rotates e servo notor rives,
t hereby rotatsng Hmsbaiénacmvth&ro@stngr pwiex 22 mounted ¢m¢nnw-a&abaenenber
19 engaged with the ball screw 18 noves, hat the Y-table

moves to a process Ati BeisybdRe. tthe ¥qtatdng %te 22 %cmﬁft&ﬁobif H‘I’“Fd"‘ltt%l €012
13 and 14 operate. mbunt?%gn the c%ﬂtxoaglhggael\é\fgn éfh %bﬁ éa%l%rﬁ’dughé r&@g't‘i?g'n

have conpl eted are ocket

unl oadi ng unit of thk0 ritathrg t pidtk tzmllé.4smdibtﬂﬂ90r<ﬂaﬁ£éﬂ woirth wetne
grades. IC products of a poor quality are fed fromthe bin pocket 9
to 20 the sortheayingi23 nqunsipd ke theyulevex §YFLqce of the rotating Riate

EEZ ???;? ii&ﬁngtzyfﬂgeagcggs;d gﬁgu eI guigg Zq.b%Snted on thé QIGQEHQe Qper ation,

After the rotating plate 22 rotates 90°, the servo motor
17 drives, thereby Trotating the ball screw 18. As a result,
the movable member 19 engaged with the ball screw 18 moves, so
that the Y-table 8 moves to a process line where the first,

15 second and third tools 12, 13 and 14 operate.

In other words, four IC products, which have completed
their test, are fed to the bin pocket 9 or tray unloading unit
10 by the third tool 14 in. accordance with their grades. IC
products of a poor quality are fed from the bin pocket 9 to

20 the sorting unit 11 by the fourth tool 15.

After the board is empty in accordance with the above
feeding operation, the first tool 12 feeds again fdur IcC
products from the tray to the DC testing unit 6. At the same
time, IC products present in the DC testing unit 6 are fed to

25 the board by the second tool 13.



productss fromthe tray to the DC testing unit 6. At the sane tinme,

| C products present in the DC testing unit 6 are fed to 25 t he board
by the second tool 13. 22

The I C products fed to the board are in a test-conpleted state.
These test-conpleted |1C products are sorted in < accordance with
their grades and renoved fromthe board By the " third and fpurth
tools 14 and 15. Ther eapiehe dijaubts Hed Rl tneboard 368N bORLS JonBibrdd?
operate to insert new I C products, to be tested, 1nto enpty portions
of the board. state. Tieskhitadti-oonpleteleelts pfoquatducire ofortedooin
quality to the bin pocket 9 whereas it feeds I C products of a good

quality to the trafcapFdaiseisltntheln arades 386,r9mCvpe JdeRt the ppard byeths ved
in the bin pocket %hg{'g Jn%d\ﬁﬂ&?x#l{ ?%é,lgflé Qggzggtl q‘g‘ereaﬁ’tggbggﬂt‘% Vféi.ll'%t and

sel ected I n accordance gra

After the sorsi ng @ecdhd HoRAECIS and L®GYeaed €5 insert ndielti Preyhicabpven
the Y-table 8 and rotating plate 22 return to 15 their original
positions in accor ®#8nkestfdhinkr ePLBROKIHORRRE the boargdit reversely to the

above nentioned operatigQns t ' a_pew tray ew
board are supplied agai'l(r;1h FB%‘% ﬁ%%l%ee?sr aI)F P%%‘Qfdﬁé 8§iat Pé°gn‘ﬂ-‘%gg5 dpo

loading unit 2, regpecbinebycket 9 whdrRaghiit Heatg, rthprofte wrerat youts
are repeated. 20 Meanwhi l e, in the case of the arrangenent
illustrated in qualifycto thetdag, unlnadipgsenitodP. oThe pact o€ PFOfugts

feeds 1C 4o Produglied TR AL DIRBEA03ILEY A4 LoZedes! BE B LS2LLAY
unit 11 selected in accordance with their grades,
respectively.
After the sorting of IC products is completed as
mentioned above, the Y-table 8 and rotating plate 22 return to

15 their original positions in accordance with operations carried
out reversely to the above mentioned operations. AE the same
time, a new tray and a new board are supplied again from the
tray loading unit 5 and board loading unit 2, respectively.
In this state, the above operations are repeated.

20 Meanwhile, in the case of the arrangement illustrated in
FIGS. 5 and 6, the first tool, a transfer tool 12 feeds IC
products from the board loading unit 2 to the DC testing unit
6. After the DC testing unit 6 completes a test for the IC

products fed thereto, the third tool, an insert tool 14 feeds

25 the IC products from the DC testing unit 6 to the board unit



6. After the DC testing unit 6 conpletes a test for the IC products
fed thereto, the third tool, an insert tool 14 feeds 25 the 1 C products
fromthe DC testing unit 6 to the board unit

23 33. In the board unit 33, the IC products are sorted
into t hose of a good quality and those of a poor quality. The
fourth tool, a rempve tool 15 feeds |C p#dducts of a good 5 quality
fromthe board uni 3333 to the renoval pocket unit 29. These I C
products are then fed fromthe renoval pocket unit 29 to the
tray-of f |oader unit 25imhythenhboarddindtt 88y, the t¥aypdpcts are spphed jinto

On the other hand, .the fifth toal, a rting | C
products of a poor thasf iRy F ¢ r?]%t Hgafjtf)% danlr‘}ni %‘885 %%1 a ‘Phor qﬁlﬁggﬁi The
rejecting unit 30. fourth tool, alblemédwtNCidodn 18f feéds tI@ypr@udtsgofing t gddd
wi Il now be described in detail. As mentioned above in
conj unction whth Fla@slitlo from ithe bagrd unigh 33 &orthe rABPYAI FORkAHNiLE2Hf
the tray holding unjt

4 i ncl udes .a [ i ' [ ' | he
L1 e oL 00 U9 proquope 439 HHGE 43R Ll O Pellodi, WBBRY Gligkrad N
the urging pin to thétrhp-d#C1bhdahib0isLbhlehe EBEOKDPOES H Aranofér
spring 44 serves to urge the urging pin 45 away fromthe through

h(r)lte 30 f 51. ] Aocr:brta.ngly, the head of the urging pin 45 al ways
P e ST o0, SIS ORRE WP SO AR Bt Y s ool e
10 feeds IC products of a poor quality from the board unit 33 to
the DC rejecting unit 30.
The function of the tray holding unit 40 will now be
described in detail.
As mentioned above in conjunction with FIGS. 10 to 14,
15 each corner holding member 46 of the tray holding unit 40
includes an urging pin 45 received in the through hole 51, and
the compression coil spring 44 arranged around the urging pin
45 in the through hole 51. The compression coil spring 44
serves to urge the urging pin 45 away from the through holé
20 51. Accordingly, the head of the urging pin 45 always
protrudes from the through hole 51. The snap ring 52, which
is fitted around the lower end of the urging pin 45, serves to
prevent the urging-pin 45 from separating from the through
hole 51. -

25 The corner holding members 46, each having one urging



prevent sthe urging pin 45 from separating fromthe through hol e 51.
25 The corner hol ding nenbers 46, each having one urging

24 pin, are nounted on the feeding unit body 41 at respective
corners of the tray holding plate 43. Internediate hol ding menber s
47, each having two urging pins, are nmougjed on the. feeding unit
body 41 at positions correspondi ng respeg ively 5° to the adjacent side
surfaces of the trpus, laiedmountdie onr ajie feedinghahiit nigbdyl Alead3respective
Where a tray 42 is to be seated on the tray holding plate 43, it is

posi tioned-on the $P®EARTROPEI Fhe |ﬂr&¥ehqﬁﬂﬁnﬁ Blate £43. '~ Interpediafe hpfdingg

d | ai d
;:Z; :Rd Ipzrt?i)n OlP %S?Irréyn%%ﬁdl n ﬂ% ate ﬁgéingl%[g?' I'n {ﬁﬂgﬁ%%haféen ' %

tray 42 is pushed ggsdiingt uhie peagi £ at positidns é&rﬁspbhelxﬁjﬂdebpédtiia@ly
menber 48 nounted on the front portion of the tray holding plate 43,
t hereby causithg thto the adJ%FF%j}tngiﬁﬁ! rswEaces et \fieh §FasHh A ﬁnc%?ﬁ)rfé?gl ng
the 15 conpresg £ COI ALY 44, As a result, once the tray 42 is
seated on the tray %‘%ﬁgrP g p rtion 49 of the end holding menber
48, it is firmy held hihetb@ £e8¥ 42616 @ cObe sR@ted on the AFRY AflidaAg Qslidte
spring 44 applied thereto toward the end hol di ng nenber 48 via the
urging pin 45. 2043 it is ppsiddonsdon rt&? JFQa%émléélnﬁ)rP]t‘ﬁ@ £3 ain HF3IcH Ag

plate 43 is y_one h S to At
the tray 'ﬁa‘f'f?é‘ fﬁ%ﬁ/g BI’iﬁar’fge’b‘?éfef%éiTgﬂf"te ° e gr% ﬁa%‘ﬁ "}r{%y from
t he 10 48 mounted at the rear end portion of the tray holding plate

43, In this state, the tray 42 is pushed against the urging
pin 45 of the end holding member 48 mounted on the front
portion of the tray holding plate 43, thereby causing the
urging pin 45 to be withdrawn while compressing the

15 compression coil spriné 44. As a result, once the tray 42 is
seated on the tray supporting portion 49 of the end holding
member 48, it is firmly held by the resilience of the
compression coil spring 44 applied thereto toward the end
holding member 48 via the urging pin 45.

20 Since each tray 42 seated on the tray holding plate 43 is
held by only one holding member, it is easy to mount the tray
on the tray holding plate 43 and to separate the tray from the
tray holding plate 43. Since the tray 42 is firmly held in
the above mentioned manner,. it is possible to prevent the tray

25 and IC products thereon from being separated when the feeding



tray hokding plate 43. Since the tray 42 is firmy held in t he
above nentioned manner, it is possible to prevent the tray 25 and I C
products thereon from bei ng separated when the feeding

25 unit noves at a high speed. The conpression coil spring 44

al so serves to attenuate vibrations of the tray 42 generated during
t he novenent of the feeding unit. Acconﬂﬁmﬂy, It is possible to

nore effectively pugy€enfoveBeatapaiiahi Spedd. t Mhe ESompreiskiyn asuill Eppimyluet S
t her eon. Now, the function of the inpact absorbing unit 60 wll
be descri bedlso stavas|to attenuate vibygionshef fihe §5ap| 44 geBarakifes

downwardly by an operati f associ at ed. ser th d 62
coupled to the Io Pn’i‘-b%‘e_'&?lv(fmgflgt%%%o?e (g gﬁiﬁbv\égcg%\s/\#’\%ydl §t g%d
cones into 0055 Al Wol RoPE d£FtQULTH - prAVeat! £Re!l doparB€ioniCdd Nehe
portion 69 of the pad 62 uniformy depresses the I C product. Since

t he sucking p®rti ohrép agfd TOecpqaitic88 theregnsharp | ower end defi ned

by the inclined surfaces 68, inpact, gengrate n.the .15 .. sucki
portion 69 comes into CHfrathte gﬁ?‘l’ltjt“?f@?é%ﬁrgﬂ\l’%% §hsorbing unity egti?geqey
absorbed into the GuekiiidaPPhtddtaig®d. In this state, air sucking
Is carried out through an air sucking hole formed at the central

g(z)rt [ gnt ﬁf 'Itge togl bod%xseﬁlthetzlcﬁ)éxktg/plaTe 64 mdvesnionpwandly byban weenatinn pad
an e pr oduct . a result, the |1 C praoduct | eld on the
| ower end of the p&f e associated servo\jokory, Hiq 898 q%sc elsdeg" ttg'et ﬂ%we;fad

Sﬁ.during th?oabovgnd of theOanftBQ&y EPembosd 88hGaB419DHRS HEWEY dinto
il e conpressing

contact with an IC product. As a result, the sucking portion

69 of the pad 62 uniformly depresses the IC product. Since

the sucking portion 69 of the pad 62 has a sharp lower end
defined by the inclined surfaces 68, impact generated when the

15 sucking portion 69 comes into contact with the IC product is
effectively absorbed into the sucking portion 69. In this

state, air sucking is carried out through an air sucking hole

formed at the central portion of the tool body 61, thereby
forming vacuum between the pad 62 and the IC product. As a

20 resuit, the IC product is held_on the lower end of the pad 62.
When overload is applied to the pad 62 during the above

operation, the tool body 61 moves upwardly while compressing

the compression coil spring 67 -arranged between the tool body

61 and the fixing plate 64.. As a result, the actuating rod 63

25 - extending upwardly from the tool body 61 moves upwardly along



the conpression coil spring 67 arranged between the tool body 61
and the fixing plate 64. As a result, the actuating rod 63 25 ext endi ng
upwatdly fromthe tool body 61 noves upwardly al ong

26 t he gui de bearing 65 nounted on the fixing plate 64.
After the I C product is held on the padag2, the fixing pl ate 64
noves upwardly by an operation of the servo notor. ° At the sane tine,

the tool body 61 r@ﬁé”%lﬁsteobééﬁn%" wlmnteé on n@@smﬁ% gxaww.esi lience

of the conpression coi pring 6 hus, the 2 holds the IC
product in a horizont alaftieat the IC prodMalsdhegd yon |the| BapoE%i the fixigwsily
and accurately insert the 1C product into the assom at ed Soﬁé’f%ﬁ

1,

Now, the function Blated4% wﬁ?%twasﬂlww ape opekatiopeqt Ghe seryg

in conjunction with F t Le e tha10
feed an | C product,, P% safre t%me’stu%eurtr?gwtlgéﬁl esirr e'gi‘ ané;tlole%lgg g%i&
operation of $he positloassﬁaﬂhat fésililente SOf thatcduipresson aofkdprring &Y .sanme
di rection as the |1 C product. Thereafter, the nmovabl e member 85

noves 15 domnwEF‘éﬁy the a‘hd (ﬁ?elhai"il%rﬂ’@f I¢Rrodyrt nta Berizantad: stet% t he
movabl e menber Cﬂggozc @i}ré goggggi%l\@ tt% Eggllkycaﬂﬁogb'&lrately 1ns481q:

this state, the | pro e suc

When the sucki ng mgrberc %ohas'c amtbnsué fals@béﬁte& dbaskew 20 when t he
socket openi ng nenber of the tool 81 cannot open the socket, it is
i npossi bl e to pick up thew. theridmgtion\of, thagipaulator 85 Wil hecdegchihaser

84 cones intgp,contact, with the | CiBhoPHS with F1c. 17.

Where the tool 81 is desired to feed an IC product, it

fifst turns ﬁ}:'a desired angle by an operation of the
associated motor so that it is arranged in the same direction
as the IC product. Thereafter, the movable member 85 moves
15 downwardly by an operation of the cylinder 86 connected to the
movable member 85 and comes into contact with the IC product.
In this state, the IC product is picked up by the sucking
member 84.
When the sucking member 84 has an insufficient width or
20 when the socket opening member of the tool 81 cannot open the
socket, it is impossible to pick up the IC product even when
the sucking member 84 comes into contact with the IC product
as the movable member 85 moves downwardly by the operation of
the cylinder 86. In this éase, the regulator 87 detects such

25 - error. Based on the detection of error, the operator checks



as the nmovabl e nenber 85 noves downwardly by the operation of t he
cylinder 86. In this case, the regulator 87 detects such 25 error.
Based on the detection of error, the operator checks

27 - t he erroneous sucki ng nenber or socket. . Where the
socket openi ng nenber of the tool 81 cannot open the socket, the
associ ated | C product may be damaged. |7 thi's case, the regulator 87
absor bs force appl g hidchB6ud Wckiny nenbdr Sf'Go8RYLprotecting the |C
product . e operation of the sucking nmenber pitch adjusting
uni t 90 Wi || nownegedelErsdokdti bpemitjgumenben off ttheFIite8l 88 tanii.
Referring to FIG 19, the sucking nenbers 100 of the tool body 91
are in a tray pitchpgR &PG.SW@FeqihP pssqpdated JG prodyst may bgodamaged, jdn
pitch of the sucki r 0 ; b st f G
19 to a board pi tcﬁg% at e,g’t h(jg ?ﬁ%ﬁl‘ﬁ%% ta%gxrl(’:sylfioﬁﬁ%%pg’gm??rg %lrlgt%dtaels
cl ockwi se (insthe gl ulerebgdorvtee)ing the ICtiprodeby.rotating the rotating
rod 94. At this tinme, the bearing 95 nmounted to the outer end of
the rotating rod 94 15fhe opgxadden Rfkharsicking epbekPifehqrdijissdpe Wi tof

the support bar g4, wn&gl{:ﬁ 1d %eQH?{ﬂe@g ri_hggo@‘)%%%n gﬁ{thgﬁéﬂ yge {Lﬁht

di rection. e suppor ves ri e nova
menber 96 fi xedleterPiriy €6 R1G.t DE, tRpaFuckAflg Glenbbfs 0P PEN thbaod 7
behi nd t he support bar 97 noves fromits left position

corresponding 20 body Pl lsge| éntastiarcRitol staters WhetR Yodist dgpired to
CONTSSPONI g0 snpragee' b 31 U and RALRDE B H0e8, PRIEL0
Wien the pitch state of FIG. 19 to a board pitch state, the rotating
cylinder 93 first rotates clockwise (in the illustrated case),
thereby rotating the rotating rod 94. At this time, the
bearing 95 mounted to the outer end of the rotating rod 94
15 slides downwardly along the guide groove 98 of the support bar
97 while pushing the support bar 97 in the right direction.
As the support bar 97 moves right, the movable member 96
fixedly mounted to the upper end of the support bar 97 behind
the support bar 97 moves from its left position corresponding
20 to the left switch 104 to its right position corresponding to
the right switch 104. When the movable member 96 reaches its
right position, it switches on the right switch 104. When the
right switch 104 switches on, the right movement of the
support bar 97 is stopped.

25 As the support bar 97 moves in a desired direction as



right switch 104 switches on, the right novenent of the support bar

97 is stopped. 25 As the support bar 97 noves in a desired
direection as 28 ment i oned
above, the sucking nenbers 100 nmounted to the | ower end of the
support nenber 97 by the |ink mechani sm,39 nove N correspondingly. In
this case, since the sucking nenbers 10 are coupled to the cross
points 103 of the LinoAeanaRve 8% sulkiny haﬁﬂef@‘iﬁo bhouhtdl SEARRE lower
correspondi ng to the novenent di'stance of the cross points 103.

Si nce the sucking mtxfﬁs:héoeuapca'tx:wpbed 9D hyh&her dink mechanlml?ﬂ guoM@3 of
the |Iink nechani sm 99 whi ch nove al on ont a

. hori | i t hey
horizontal |y at a FPNESFPPBRYERILY.1oin tﬂﬂﬁc‘iﬁs&' niytire tg‘h@“&kfﬁ{? ASRRERD >
100 safely pick up dt 9ﬁé’@£€£§ ints 103 of tMAliRkidedhindapigesd tO
adj ust the set pltcﬁe cguﬁie ° poandgm reg | ateral |ength of t he
movabl e bar 96 is eré¥hbeé e:dr a distanceBa:serlespmmthng rtestiid moemdnt distance
cal cul ation, the novable bar 96 is 15 replaced with a new one having a
desired | ateral |effithe cross poigtfct03-he switch-on/of f interval of the

swi tches 104 depends gi,0e t&n ﬁﬂx&‘ p| tch% h, cQf cwﬁﬁé@)\égbkﬁeb@g‘,s%

it is possible to se esire of the to by selecting a
desired | ateral points Ifm!gtdnf othé heinovabtlaarnian 96. whaﬁh move albiogy, at he
operation of the sorter transfer moving unit 110 | be, descr.i bed

in conjunction w t hoyizogtapelingy, othey move horizontgily f‘ﬁe 55?‘\9%‘1 mb¥eH 113
drives, the gélve Rgcézed\ﬁn$}g, the sucking members 100 safely pick up IC

products. _
Where it is desired to adjust the set pitch of the tool,
a desired lateral length of the movable bar 96 is calculated.
Based on the result of the calculation, the movable bar 96 is
15 replaced with a new one having a desired lateral length.
Since the switch-on/off interval of the switches 104 depends
on the lateral length of the movable bar 96, it is possible to
set a desifed pitch of the tool by selecting a desired lateral
length of the movable bar 96.
20 Now, the operation of the sorter transfer moving unit 110
will be described in conjunction with FIGS. 26 and 29.
When the servo motor 113 drives, the drive pulley 112
fixedly mounted to the shaft of the servo motor 113 rotates,
so that the belt 121 haviné teeth 120 engaged with the drive

25 pulley 112 moves left or right around the drive pulley 112 and



fixedly«<nounted to the shaft of the servo notor 113 rotates, . so
that the belt 121 having teeth 120 engaged with the drive 25 pulley 112
noves left or right around the drive pulley 112 and

29 the driven pulley 114 rotatably nounted to the fixed shaft
115. As the belt 121 noves, %t pulls the transfer unit 117 in
the sane direction as the novenent dire% lon thereof while 5 rotating

the driven rollersthd8afibnl bl11ey\COY FoRtab1y BBunted to U3 £ldba MpyAS I N
the sane direction as the novenent direction of the belt 121.

Since the belt 1211#8.fixed at its opposite ends to the sorter body,
it Is subjected to tension, at its_portion 10 ext endi ng _bet ween e end
thereof and the drive gl _FE? beis ]am°"e§' it pullsy it&/‘ﬁnt'?aﬂglf%’r' W 6? tHe
transfer unit 117 ad 2ind firect ?n' a0 O Ro bt iitdi d19e BE1 M Ak BSE Ckiitie €Nd
t hereof and the driven - pulley 114 via the driven roller 119 of the
transfer units5117 rotatingdthengriven opdiets xi8ofantih@lger vAcauxtdnglvl 3. tHey
virtue of the 15 tension, the tool 116 noves left_ or ri

ht . i
In the case of FI Gto8h lipHovgs| in the ?ﬂﬂ?e@iwt§°¥‘(ﬁsaﬁ‘%r‘f‘°vegent diFe¢ion
pul ley 122 resul ting {4OPep ration of the servo notor 113. In

accordance with the novenent of the belt 124, the transfer unit 117
noves, thereby causing Sineet tioé bklé 121 id0fixedateits Adppbbite tends, to hiche

t ensi on generated when the belt 123 . hoves is automatically adjusted
by the tension adj §9Ftefy body. ipyfsepublectad SR clenEiofeddt t hES sBPTHIIMt or

113 and fli Xe?o extending between one end thereof and the drive pulley 112 via

the driven roller 118 of the transfer unit 117 and at its
portion extending between the other end thereof and the driven
pulley 114 via the driven roller 119 of the transfer unit 117
during the operation of the servo motor 113. By virtue of the
15 tension, the tool 116 moves left or right.
In the case of FIG. 30, the belt 124 moves by a rotation
of the pulley 122 resulting from an operation of the servb
motor 113. In accordance with the movement of the belt 124,
the transfer unit 117 moves, thereby causing the tool 116 to
20 move. At this time, the tension generated when the belt 123
moves is automatically adjusted by the tension adjusting
pulley 123 arranged between the servo motor 113 and fixed
shaft 115. Accordingly, it is possible to accurately move the
tool 116. .

25 The operation of the socket opening unit 130 will now be



shaft 135. Accordingly, it is possible to accurately nove the t ool
116. 25 The operation of the socket opening unit 130 will now be
30 . described in conjunction with FIGS. 31 to 33. Wher e
the first tool picks up IC products and feeds them to the DC unit,
t he socket opening unit 130 (FIG. 31), 3 arranged over the body 131 of
the DC unit, operates to open the3%ockets 132. After the I1C products

are inseried into g 1nsc%agaa§t£&@w1enq:-1%@cks1 QPaging unit 130

returns to its sitiron so that the sockets 132 hold the IC
products. ﬁh%t-elﬁxe n:bﬁn: tthelfpickls tpald peabivts &hd ﬂé@danthem t he
10 cylinders 138 arranged at the opposite sides of the DC u

body 131 operate t&°dshAnREdMpitpydbhehsogket aPPARLNS it 3530 (FIG' atthnged

above the sockets %.9123.!1 d over .the b t{ﬁ %%t E?é#% I.Rlllat & VE&

downwardl y, the epressi ng pro rusi ons rOV|de on t e actuatlng

plate 135 155  ath@RRkete 1F2deAftlerethd ICNprsducas & dni8btetejnessthehe
opposite portions of the associ ated socket 132, thereb openi ng t he
socket 132. In thi socketise 13%e the maskest oPaRiNgG unit i/?%eﬁ"éﬁnﬁntte H%fé’

frret fool 20 PELEH st ithe %) RS, HAESaBhsteEs, o PhARNC ke 0°
pl at e 135 pgbdkidtst.0 their original p03|t|ons As a result, the
depressing protrusions 137 depressing the socket 132 return to
That is, when the first tool reaches the DC unit, the
10 cylinders 138 arranged at the opposite sides of the DC unit
body 131 operate to downwardly move the actuating plate 135
arranged above the sockets 132.
As the actuating plate 135 moves downwardly, the
depressing protrusions 137 provided on the actuating plate 135
15 at opposite sides'of each insertion hole ;36 depress the
opposite portions of the associated sockét 132, thereby
opening the socket 132. 1In this state, the IC products are
inserted into the open socket 132.
After the insertion of the IC products by the first tool
20 is completed, the cylinders 138 operating the actuating plate
135 return to their original positions. As a result, the
depressing protrusions 137 depressing the socket 132 return to
their original positions. At this time, the socket 132 holds

the IC products received therein by its resilience.

25 In this state, the IC products held in the socket 132 are



their okiginal positions. At this tine, the socket 132 hol ds the 1C
products received therein by its resilience. 25 In this state, the
| C peoducts held in the socket 132 are

31 tested. After the test is conpleted, the second tool nobves to
the DC unit. The second tool opens the &bcket and picks up t he
tested I C products. Since the second tool has depressing protrusions

at its lower end, the, prrlg&% Phé”t%ﬁb!t% Qaﬁpléedﬁotf;ﬂeét Qgg:}( A 8bbY &%Qéeé‘os

t he sockets when the secon reac S ets, thereby
openi ng the socket he DC unit. Thé-iseebhy, tddle opprs atlicosocket ramdsoctkla up
replacing unit 140, which is used to reﬁlace a_damaged socket 147

with a new one, the teftef Mo PaedeFthedSHrec bhf FRCPPI AL hag|qgpreasing,
38. 10 @mge(Zts qggetlo%z efal oths aepkévgﬁ%gw ;;%gﬁngﬁgﬁss

one, connectors ar separ at fromthe tonnect

the circuit bgard k&éomﬂi@aeafuepreimehélsucagts when th@l sed:ﬁﬂl taalplredchas t he
DC unit body 141 is separated by - pulling it up. Inthis state, the
fixing plate 146 fut)@eaetqpckfss, thleh‘ebthl@&ﬁ{‘gbﬁgﬁr G°i£®.tﬁ-s laterally pulled

al ong the guide ‘1‘_(?5 ft%‘%%gérattfign% Uie A t]%t%lghﬂ?&l undt ?501

unit body 141, SOt déparated Trom t unit~ body

In this state, it WahitRS$ Gkéd tto fepiaab@eatdwua@aawet 147 W1SECé.<kaléﬂe,0n
the circuit board 144 with a new one. After the 20 repl acenent, the
fixing plate 146 | ¥idbsharidlesariked Ap esmiwction with BERS, 351te B&iccor dance

wi th an oper g hion re"er@?& 2 Ql%% O%Scket 147 TENEd WCYBPELH W38n d Gew

assenbl i ng o the fixin
one, connectors are first separated from the connection

terminals of the circuit board 144. Théreafter, the fixing
pin 152 coupled to the DC unit body 141 is separated by
pulling it up. 'In this state, the fixing plate 146 fixed to
15 the circuit board 144 is laterally pulled along the guide
grooves 142 of the guide plate 143 fixed to the DC unit body
141, so that it is separated from the DC unit body 141.
In this state, it is possible to replace the damaged
socket 147 on the circuit board 144 with a new one. After the
20 replacement, the fixing plate 146 is assembled to the DC unit
body 141 in accordance with an operation reverse to the above
mentioned operation. The assembling of the fixing plate 146
is completed by coupling the fixing pin 152 to the DC unit
body 141. | |

25 As apparent from the above description, the present



I's conpketed by coupling the fixing pin 152 to the DC unit body 141.

25 As apparent fromthe above description, the present

32 i nvention provides an automatic nultiple sorting apparatus for

| C products which has an efficient arrangenent of constituting

el enments thereof capable of elimnating ife use of a centering unit.
In accordance with the present invention,” guides are 5 provi ded at the

socket depr essi ng m tQBnLJ}%VP&% gﬁtdlﬁgmﬂf'ié multlﬁxle sémrnpgbé/%ﬁﬂa%ﬁafdrng

the use of the centering u part both the units for
suppl yi ng and r enoy¢ pgodtiedsSwhich has arxeeﬁficﬁngéohmangmerm de avhsthtuttogy of
the sorting apparatus. Accordi ngly, gossible for one person to

nmanage the 10 elpnents fheReat . capa%?élfv%*iminﬁﬁ ng $he vRe 9p FarFaRtr e t he
present i nvention ngft a (ignfa.ég&[d%&lbgnwi@ Hhe? pi’ggéthEQnQMn, guidses CH(re

tools, thereby achreving a reduction I'n costs and weig I nce the
sorting apparstus paévidedchtatie wbketcuuprbEsmg)dnmt sm'; the D¢ tdstdng wnitg, it
is possible to reduce the sorting tine. Al t hough the preferred
embodi nents of t hetherabyt jehiminaking the Bé%n°8| é@l"roé‘é&tPBF‘HIP%‘ET at iWPe

D it nose bbbl Boen the wiids Wor! s@RAYAALLE |k YAY

nodi fi cati ons, addPtt ons -ant I tu e possi ouf
departing from theagé@pganged at ciieds5qd bift tind bbb@ JENYRE tsio@ Bimp adpatinsed in

t he acconpanying 20 cl ai ns.
Accordingly, it is possible for one person to manage the

10 entire machine. Moreover, the sorting apparatus of the
present invention has a configuration using a reduced number
of tools, thereby achieving a reduction in costs and weight.
Since the sorting apparatus can feed and sort four IC products
at one time, -it is possible to reduce the sorting time.

15 Although the preferred embodiments of the invention have
been disclosed for illustrative purposes, those skilled in the
art will appreciate that various modifications, additions and
substitutions are possible, without departing from the scope

and spirit of the invention as disclosed in the accompanying

20 claims.

25



25 ; 33 VWHAT | S CLAI MED

| S t|c multiple sorting apparatus for |IC
products corrpr “, mumu%,a s body, a tray or tube type 5 stacker, a
pi ckup unit provi rality of pickup menbers adapted to
pick up I1C products fromthe tray or tube t ype stacker, a feeding
unit adapted to feed the I C products 33 supplied fromthe pickup unit,
a processor adapted tom@tfé)lcmmm 1g.he feeding unit, a board X-Y-feeder
adapted to control X-Y- novenents of a burn-in board an '
X-Y-Z-feeder adapted to sort the I C products in accordance W th
grades, further conprising: | oader and a boarg unl %ader

arranged at one side 1. An eﬁﬂt‘ﬂ’fﬁtt%corf‘“ﬁft?gﬁé LR uép%’a%lﬂ“s
a direct current ( dé%he oﬁﬁﬂlsﬁﬂbtanaaﬁﬂéfﬁthgaﬁﬁd¥1 Hn%anlér tuﬁﬂ“*ﬂgg

testing unit arran on t e apparatus body, in th
adj acent to tse pogtadmarof atbiaclampanﬁtuprdmmpdv\hétb armlurallty obcm:q;up
| oader and t he board unl oader are arrang t abl e 32 anged

on the apparatus bBeRPex§j adanfied sotpick Up ic products; (frag ﬁrﬁ {(tragher \EYPR, o
bei ng provided w tpn?e s%gcker, @éé‘&ﬂg%ﬂi@' ‘d@htt&%ﬁhgﬂ{@%t rédﬂd%s

90[err]; et arranged adjacent to the Y-table
a tray unl oadi ng Uﬁmﬁpkﬂéﬁ&ﬂ@ﬂﬂtadjpﬂb&nb Ui tf, he griokessor adapted to control
the feeding unit, a board X~Y-feeder adapted to control X-¥-
10 movements of a burn-in board, an X-Y-Z-feeder adapted to sort
the IC products in accordance with grades, further comprising:
a board loader and a board unloader arranged at one side
end portion of the apparatus body;
a direct current (DC) rejecting unit, a tray loading unit
15 and DC testihg unit arranged on the apparatus body, in this
order, adjacent to the portion of the apparatus body where the
board loader and the board unloader are arranged;
a Y-table arranged on the apparatus body adjacent to the
DC testing wunit, the Y-table being provided with a
20 turning/returning unit configured to turn 90°;
a bin pocket arranged adjacent to the Y-table;
a tray unloading unit arranged adjacent to the bin
pocket; and

a sorting unit arranged adjacent to the tray unloading

25 unit.



pocket ; s and a—sorting unit arranged adj acent to the tray

unl oadi ng 34
2. The aut H“mnmmﬂtortl ng apparatus according tof THIS SH
vvherelnt npri ses: a first tooI :

t he DCreJectlng unit, the tray kgading unlt and L)

in such a manner 5 that it noves horizontally  and verticall y e

the DC rejecting ﬂ he D

it a chon'queblifeld Rk O] B- Ul pPEAIR BhetB® e
Y-table in such a waaperit limérein rehe e Seddinigz aint taldoypaieks : 10 verti caI |y
between the DC testing unit and the Y-table; a third tool

arranged over the Y-tab®efinsy tael b‘l“ﬁ-'ﬂi'@éﬂe?ver the. DChrejRetingnyRAtr thet
it noves hori zont al lr«yxyaf%a<¥iogr I{“ﬁf% oo'}d the DC gééﬁgl? E"Eﬂ Yi b as@cﬁ Q”ﬂaﬁ bi n

pocket; and arrange e bin pocket an the

15 sortingsunit thatSyeh moveRNNRrikBAatally nmsvéﬂfilcthiraHmbngnd:he DC
vertically between the bin pocket and the sorting unit

3.
The automatic nul t ingiectiia ratt apartrays leadingdrat {@pd the DC tesfiimgjunit

wherein the turnin et urni | t..conprises: 20 a pair of spaced
guide rails fixedl 3/ Ffﬁu*ht e(fggnm&h appar atus body, the guide rails

serving to support the x-second tooll @btr&éiged over the DC testing unit angd the
Y-table in such a manner that it moves horizontally and
10 vertically between the DC testing unit and the Y-table;

a third tool arranged over the Y-table and the bin pocket
in such a manner that it movés horizontally and vertically
between the Y~-table and the bin pocket; and

a fourth tool arranged over the bin pocket and the

15 sorting unit in suc¢h a manner that it moves horizontally and

vertically between the bin pocket and the sorting unit.

3. The automatic multiple sorting apparatus according to
Claim 1, wherein the turning/returning unit comprises:

20 a pair of spaced guide rails fixedly mounted on the
apparatus body, the guide rails serving to support the Y-
table;

a servo motor fixed to the apparatus body;
a ball screw rotatably coupled to the servo motor;

25 ) a movable member engaged with the ball screw and fixedly

This Sheet Has Been R.
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a servoznotor fixed to the apparatus body; a ball screw

St R o e e oo
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REPLACEMENT SHEET 35 nmount ed
to the Y-table, the novabl e nenber servggg to nove the Y-tabl e al ong
the guide rails; arotor centrally nounted on the Y-tabl e;

a circular guide arr e rQung_ ro ' ' a

nount ed on the rot (q)“rO ﬁgﬁe Egutp%eg tEagﬁte He&% movgbbeuFﬁ%b%ygﬁ%ﬁﬁgg%"gﬁd{ﬁe
board gui des nount qdtapid Rohdteid Baidé atadland nount ed wi th sockets,
respectively. 10 4. An automatic nultiple sorting apparatus
for 1IC product s& dO%pFi eenigally mounted on thgo¥rpllGader unit

arranged on one side end qf body . aof t pay at L.p such a manner
éﬁq.lrilzglax? 93(1193 nadniaa ed {foﬁg %@ rlfﬁzo&:,

that it noves Iongitudiah era atray

unl oadi ng uni§ arrangeda adicacay plotd MOUAGSd bn the rotboad® cotpléd to the
a tray-off | oader unit arranged adjacent to the tray unl oadi ng unit;
an X-Y table and aguidg hy desfingsunandarranged between 20 the tray

unl oading unit and the éé&?ﬁ'gﬁidééo%%ﬁktéﬁ“éﬁ the rotafing plate and mounted

with sockets, respectively.

10 4. An automatic multiple sorting apparatus for IC
products comprising: _

a board loader unit arranged on one side end of a body of
the apparatus in such a manner that it moves longitudinally
and laterally;

15 a tray unloading unit arranged adjacent to the board
loader unit;

a tray-off loader unit arranged adjacent to the tray
unloading unit;

an X-Y table and a tray transfer unit arranged between

20 the tray unloading unit and the tray-off loader unit;

a DC testing unit arranged over the tray transfer unit;

a removal pocket unit arranged over fhe X-Y table;

a DC rejecting tray, a contact rejecting tray and bin
rejecting trays arranged, in this order, adjacent to the tray-

25 off loader unit;



a DC testing unit arranged over the tray transfer unit; a.

renoval pocket ' r the X-Y table; g
tray; a cont actlmmmﬂ":lm(ﬂ“umﬁnd bi n rejecting tI@?s%éEF i gﬁmr
this order, adjacertt to theStray- 25 of f | oader unitt
36 a sorting robot disposed _gver the trays; and a
feeding unit arranged over the appar at ¢® body and - adapted to feed IC
products. 5 5. , t i td appay at us
according to d aiamsg?gﬁd’g%g?}ﬁ@t%%p?g%%ieréﬁugﬁ‘% 11crg1 sr'iaglgés a plurality
of t ool s arranged ofeidinbe uappasfiausyddodyert thet apparsanrbaiyngind

a first tool, a transfer tool adapted to be fed between the tray

unl oadi ng unit andagfetadctpefeqdJCuprqductse a second tool, a
transfer tool adapted to be fed between t he renoval pocket unit and
the tray-off |oader unit; athird tool, an insert tool adapted
to be fed betseen 5.1 fRe QutbRStid gulitipleaser indoashratus Adodaged to

bet ween the DC 15 testing unit and the renove pocket unit;

feeding the | C pro@lein 4of whegebrl thaifeeding gmitheoperigen jan@luralitym to
the board unit after fhe DC testin nit c t.es, a f.es 1h . IC
products thereto; %°°is arrangeedZOY%%rt i ?‘%‘Eﬁq{mggrbé)rtwiﬁ'\?e{'feo%f’o%asdé:ﬁf" gg%lornjde
fed between 20 t he HEFIEgt Woich , andeddns re£ V6Ll apstcd tuNbd ;fedNBetween

the tray unloading unit and the DC testing unit;
10 a second tool, a transfer tool adapted to be fed between
the removal pocket unit and the tray-off loader unit;

a third tool, an insert tool adapted to be fed between
the DC testing unit and a board unit arranged between the DC
testing unit and the remove pocket unit;

15 a fourth tool, a remove tool adapted to be fed between
the board unit and the removal pocket unit; and

a fifth tool, a sorting tool adapted to be fed between

the DC testing unit and a sorting or DC rejecting unit.

20 6. The automatic multiple sorting apparatus according to
Claim 4, further comprising:
a reject line and a good line arranged forwardly and
rearwardly of a region centrally defined between the tray
unloading unit and the tra&—off loader unit, respectively.

25
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a fifthstool, a sorting tool adapted to be fed between the DC

ut omti ¢ mil ?Wﬂlﬂlﬁﬂlﬂlﬂﬂlﬂﬂl&ﬂ&[3£e§ELB?dFRigtto 25 ngﬁf%w =

conpri sing: r&jett line and a good line arrafged fBERIACEDyY

and rearwardly of a region centrally defined _between the tray

unl oading unit and the tray-off |oader 8dit, respectively.

REPLACEMENT SHEET

7. The adtomatic nulti pTeT§'8r‘i‘ftr?&a'éb AvEiRte 585%?%69?“&“% according to,

wherein the DC tesicigém W) %h&ﬂiﬂhr kRO DCS 6&EIny URYE R@mprises soHIRItALABvIHE

good and reject |ines. 8. The automatic nultiple sorting
appar at us accor di ndpetween the goq} @ndh nejegteddnesa reject |line and a good
line is arranged forwardly and rearwardly of a portion of the
appar at us body arranged beneath the head unit, respectively. 10
9. The automagic multips eTﬁ@rédﬁ%ﬁa@?@%@t#l@%@?fﬁld‘pr)&atus accordifyMdt
further conprising: a tray holding unit provided for the bin
rejecting trays Claim tt,owheteimahe hoalrtli hepderdupi tt disi antamged nathias rdght he
bin rej ectlng rays

tion of the apparatus body having a rectangular shape,

wherein a head unit is arranged at left side of the board
loader unit and horizontally aligned with the board loader,
10 and wherein a reject line amd a good line is arranged
forwardly and rearwardly of a portion of the apparatus body

arranged beneath the head unit, respectively.

9. The automatic multiple sorting apparatus according to
15 Claim 4, further comprising:

a tray holding unit provided for the bin rejecting trays
to attenuate rolling and pitching movements of the bin
rejecting trays; |

an impact absorbing unit provided fér each of the tools

20 to damp an impact applied to the associated tool while
preventing a pad of the tool from being worn;

an overload absorbing unit provided for each of the tools
to absorb an overload applied to the associated tool;

a sucking member pitch adjusting unit provided for each

25 of the tools to adjust a pitch of sucking members inéluded in

Thls Sheet Has Been Rei
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15 " an inpact absorbing unit provided for each of the tools

to danp an inp e associated tool while preventing a
pad of the tooﬂ“llﬁmmﬂﬁmmn an overl oad absorbing unit
provi ded for ea&h bf thd tdol § to absorb an overload applied to the

associ ated tool; 20 a sucking 3genber pitch adjusting unit
provi ded for each of the tools to adjust a pitch of sucking

nenbers- included ig : : 28 t he
. ted tool d t t k IC ducts;
associ at ed t ool anctf gd%%e’toecdat?) plo(?k ﬁ% Ia(?a&g‘giucot g;lc ue P a sorter

transfer noving unit proWodedrf oramdeh @bévidteunit proviided Sfém daehi apntled | y
nove the associated tool; . a socket opening unit provided at a
DC unit, which has togls toshekizantaddgi novey the pisogiated (t9ope tested, the

socket openi ng unit servin o automatical ly .open.t 0
enabl i ng t he opean ssf’g%ﬁétosp oitrl c'éﬁ}tatr%o}'gﬁ%‘# aatt%eBFcagjftgdS@?éﬁ ﬂ]éj

respectively; sand sockets receivdngOLK rod@€Pls1€d i Hotted) et e8ckét dbehLid Y
mount the 10 sockets of the DC unit to a circuit board and to enabl e

t he ci rcui t updtirspnvingete cputiamet écd¥lymorenokhe Fockaks Fnd,gnabling

t hereby enabling a,sinple replacenent of_ the ket s . 10. The
automatic nultiple tz‘Sr t‘?’?‘?d‘ agﬂ‘g]fegttsusigcc%ﬁcgfﬁggfyo thﬁ%d th&l a:|[(r:n G?,rOd cég%'l n
the tray hol di ng URekp&ativel§¢Sand a tray hol ding plate nounted
on a body of the feeding unit and adapted to hold a plurality of
trays thereon; a sockep| yeplacipgotingtr adapted 4P ndivegtdar souptintkal on
the == 10 sockets of the DC unit to a circuit bhoard and to enable the
circuit board to be separable from a body of the DC unit,

thereby enapling a simple replacement of the sockets.

10. The automatic multiple sorting apparatus according to
15 Claim 9, wherein the tray hblding unit comprises:

a tray holding plate mounted on a body of the feeding
unit and adapted to hold a plurality of trays thereon;

a plurality of corner holding members mounted on the
feeding unit body at respective d¢orners of the tray holding

20 plate;

a plurality of intermediate holding members mounted on
the feeding unit body at positions respectively corresponding
to side surfaces of the trays laid on the tray holding plate;
and

25 a plurality of end holding members mounted on the feeding



f eedi ng~unit budy at—respective corners of the tray holding 20 pl at e;

a plurality of i ng nenbers nounted on : t he feeding
uni t:body at pos “Wmmmumt‘ ﬂl y correspondi ng to side surfaces
of the trays laid et ay di ng pl ate; and 25 a
plurality of end holdlng -nmenbers nount egg on the feeding

39 . unit body at positions respectively corresponding to rear ends

of the trays laid gt BSag adYpdddedbAd rekpbétively correspondinblto FR&r ends
automatic nultiple sorting apparatus according to 5 Claim 10, wherein

each of the corogrthehdraysidaideobathe tray holddnmgprolage: an
L- shaped body; a tray supporting portion protruding i nwardly
from an i nner surface of the L-shaped body and adapted to support a

10 tray seated therqqnige automatlc mu‘itﬂfepgggtiﬁy epeHYaakadceir Ry to
through one leg of .the L- shaped body; an urging pin

received in the thcbaiyh hO| e whelreinr giae of thepicorm@ri nigolxlingadmenbens
upper end thereof; 15 a conpression coil spring arranged around
the urging pin compris@st he t hrough hol e and adapted to urge the urging
pi n away from theptiy hb@ﬁQE; and a snap ring fitted
around a | ower end of the urging pin.

' a tray supporting portion protruding inwardly from an

inner surface of the L-shaped body and adapted to support a
10 tray seated thereon;
a steppéd through hole formed through one leg of the L-
shapéd body;
an urging pin received in the through hele, the urging
pin having a head at an upper end thereof;
15 a compression coil spring arranged around the urging pin
in the through hole and adapted to urge the urging pin away
from the through hole; and

a snap ring fitted around a lower end of the urging pin.

20 12. The automatic multiple sorting apparatus according to
Claim 9, wherein, in the case in which each of the tools is
configured to move vertically by a servo motor and provided at
a lower end thereof with a sucking pad adapted to pick up an
IC product, the impact absérbing unit comprises:

25 an actuating rod extending upwardly from an upper end of



20 " 12. The autormatic multTiple sorting apparatus according to

Claim9, wherein||il | mgwhi ch each of the tools is

configured to rm“lllmzﬂmmm,u"la servo notor and provi ded at a

| ower end thereof *with 'a ducking pad adapted to pick up an I C
product, the inpact absorbing unit conpgpses: 25 « an actuating rod
extendi ng upwardly from an upper end of '

40 a body of it 8$SOd ak&Hcifd tool; a fixing plate
slidably fitted around 't he actuating rod and provided with a
coupling hol e through whifékindelatéustidaply fittedr atound ¢hdsactarativaltod 5
a guide bearing fitted in the coupling hole around the _actuat]j

rog; and . and progited ¥ith A COPPLing hRle rihrough s chqthe, @ciip ng
ro et ween . the tool body and a | ower surface

of the fixing plat 535' %8:%%8%&%8219}'13. The automatic nmultiple sorting
apparatus accerding to a guide bddrdng t2ttethdnethe tdmpdingislepatoundptheses:
a pad body having a vertical outer surface; a stepped central

hol e vertically forrtertimgotedy @€ pad 15 body:; and a
Uk g Bortton heute CheHSin G4 Sip S romg e cPBAIGgend 1
between an upper surface of the tool body and a lower surface
of the fixing plate.
10
13. The automatic multiple sorting apparatus according to
Claim 12, wherein the sucking pad comprises:
a pad body having a vertical outer surface;
a stepped central _hole vertically formed through the pad
15 body; and
a sucking portion formed at a lower end of the sucking

pad body, the sucking portion having upwardly-inclined inner

and outer surfaces.

20 14. The automatic multiple sorting apparatus according to
Claim 9, wherein, in the case in which each of the tools
comprises a fixed tool body, a servo motor fixedly Iﬁouh't'ed on
the fixed tool body, a guide bar extending downwardly from the
lower end of the fixed tool body, and a movable member

25 slidably mounted to the guide bar and provided with a sucking



éo T 14. The automatic muitiple sorting apparatus according to
aim9, erei whi ch each of the tools conpri ses
a fixed tool gu‘,’u,’uu‘mnmum, fi xedly nounted on the fixed tool
body, a gui de bar* exXt ehdihg downwardly fromthe | ower end of the

fi xed tool body, and a novable nmenber 25 slidably nounted to the guide
bar and provided with a sucking - 41

nmenber, the overl ogdhRRSOfY R ¥ bdd GRRBEDSRP unit comprises: a CYlinder
connected to the novabl & nenber and adapted to vertically nove the

movabl e nenber al ong t lhecyjiinder kmmpeatel to the movablegmemhey andadapirtcéeed
to the cylinder and adapted to

rb an overl oa l.i.,ed to the tool
and transnitted to'§fdcally m°"8yH‘?1dE’t”agfe member along g% #H‘g %

mul tiple sorting apparatyg diddGnklted to tid @yTifla maelaa IﬂedS‘ﬂék' n
menber pitch adjusting uni ?e 10 cgrrpr? seso Yhisde |rsf1ttp support ’

bar nounted t®© a casddrdl apeverbsadfapplied to tlu@ctyobfartdhermmaddd) tthel ;
arotating cylinder fixed to a central portion of the support bar;
15 a rotatfHgNA88- fi xedly nounted at one end thereof to a

shaft of the rotating cylinder and provided at the other end

thereof with a bearing; a second support bar horizontally
slidably nmounted to ani5. The automatic multiple sorting apparatus according to

Claim 9, wherein the sucking member pitch adjusting unit
10 comprises:
a first support bar mounted to a central portion of a
body of the associated tool; |
a rotating cylinder fixed to a central portion of the
support bar;
15 a rotating rod fixedly mounhted at one end thereof to a
| shaft of the rotating cylinder and provided at the other end
thereof with a bearing;
a second support bar horizontally slidably mounted to an
upper end of the tool body while extending vertically;
20 a movable member fixedly mounted to an upper end of the
second support bar behind the second support bar;
a pair of switches arranged at opposite sides of the
movable member while being spaced from opposite ends of the
movable member, respectiveiy, the switches serving to control

25 the rotating cylinder;



upper end of the Tool body white extending vertically; 20 a

novabl e nmenber f|1 “I an upper end of the second
support bar behin ﬂ HHEE!I B l '“ort bar ; a pair of swtches
e

arranged at opposite Si novabl e menber whil e bei ng spaced

from opposite ends of the movabl g menber, respectively, the
switches serving to control 25 the rotating cylinder;

42 a gui de giao¥e dlehiBcdetned bt WiroHt AGTack éHanees68sha
support bar and adaptngPg reégﬁbe té%é%g%rlﬁg of t he rotaatlngGt rod,

t her eby causi ng theuggsanpais appoadaptad ttcoraw:'sre the heahimg ofnthe rPtakiny t he
rotating rod rotates by an operation of t he rotatlngt$¥llnder and

a link nechani sm c5ffectt®graby o/RRUSART { h%‘}eeofsef’?f‘% |SYRRPTt 5Rd B9V
second support bar gp&éﬂtﬁ??}é%ehhﬁ\é)%'ﬂtﬁ{bdrod rotatbbesah 6&&'&@0&%

body, the link nec anlsm sucki ng nenbers of the tool in
such a mannerst hat thberc_ﬂdaltﬁhgafyliilﬁer, ardhe sucking nenbers varies.in
accordance with the hori zont al nmovenment of the second Ewgpor bar .

16. The automatic nult iaplléngwpﬂﬁi%ﬁgfla?‘a?da&&o?‘tﬁ Rpdthereo M9h 15,
wherein the Iink ”ECHa” S %O%%)J g?e &151: par and FiReH’ ati t¥e Obtidy Sdnd

| i nks; ura BBRd" 17 nks pivotally connected to the
first links in a crtﬁ&ﬁédlg AN | tool body, the fimk ngeqtianismdhapléing othe
pi votally connect the first and
sucking members of the tool in such a manner that the pitch of
10 the sucking members varies in accordance with the horizontal

movement of the second support bar.

16. The automatic multiple sorting apparatus according to
Claim 15, wherein the link mechanism comprises:
15 a plurality of first links;
a plurality of second links pivotally connected to the
first links in a .crqssing manner;
fixing pins adapted to pivotally coxinect the first and
second links at points where the first and second links cross,
20 the fixing pins holding the sucking members of the associated

tool, respectively.

17. The automatic multiple sorting apparatus according to
Claim 9, wherein the sorter transfer moving unit comprises:

25 a servo motor arranged at one side of the apparatus body;



second }linksTat points wherethe first and second |inks cross, 20 t he

fixing pins hqlgi i menbers of the associ ated t ool ,
respectively. (“ lliﬁ" I Iﬂlm ,"? The automatic nultiple sorting apparatus
according to * ¢ (JainsY,#wherein the sorter transfer noving unit

conprises: 25 a servo notor arri\gged at one side of the apparatus
bo?r; f i 43 a drive

pul ley fixedly mounted,t g fShAhleprind@15hdthted to a BHa2ki of th a
fixed shaft horizontal Iay Fspacrebg a?ogr tl' fr(l)?n the gri vg 2 ?)ul I eey 'sgfrv?he
servo notor; 5 moter; a driven pulley rotatably nmounted to the fixed
shaft; a transfer unit nounted to an upper eng of the

associ ated - t ool 2abixest Shedkoheyiaentalbly spgred ARATE SFPD Hhe, AHigEs:
and I Mlded-vd thaehget h at an inner surface thereof,
the belt being fii%‘%‘ej'g gﬁe gng f etrnE’o gfo t he apparatus body 10

beneath the servo notoa anived pubbeyirbeatsly mbental tbothdefixed shaft;
apparatus body beneath the fixed shaft whil e extending via Qne .
driven roller of the tRtEAmSEer Wit nounted; (o ap HAPSY phethe associated,

motor, the driven £ elL QXdQérotJlﬁe{ii\%(ﬁ% ghggr{r o%ggpécré% driven pa}géfgl,ﬂ;ajn‘de“

roller of the trans unit, in thi's ord

autonmatic nultiple sorti BgLAapRerddes vathoteithgat Oan inner suTiface €hendodrei n
the sorter transfer noving unit conprises: a servo notaor
mounted to a | owerthehfedt %ﬁigga%daggsone énd thereof to the apparatus body

10 beneath the servo motor and at the other end thereof to the
apparatus body beneath the fixed shaft while extending via one
driven roller of the transfer unit, the drive pulley of the
servo motor, the driven pulley of the fixed shaft, and the

ather driven roller of the transfer unit, in this order.

15 -
18. The automatic multiple sorting abparatus according to
Claim 9, wherein the sorter transfer moving unit comprises:
a servo motor mounted to a lower end of the apparatus
body at one side of the apparatus body;
20 a drive pulley fixedly mounted to a shaft of the servo

motor;

a fixed shaft horizontally spaced apart from the drive
pulley of the servo motor;

a driven pulley rotat;ably mounted to the fixed shaft;

25 a transfer unit mounted to an upper end of the associated



body at.one side of the apparatus body; 20 a drive pulley fixedly

Eglrjin.tzgﬁt :[alolfll Zgiﬂ'lmmmmmm)uﬂ“he dri Vem)tor; pul | ey of tﬁefis)é(ra\(josrrng)r;

a driven pull ey rot&tabl y* nount'ed to the fixed shaft; 25 a
transfer. unit nmounted to an upper end of the assom.at ed
44 tool and provided with a pair 44 spaced driven pulleys, the

transfer unit bei ngogf rsaggdodidea hwﬁ:lamaaftebftbﬁdhetdharswvcpuueys, €M Or ;
a belt fixed at both ends thereof to the apparatus bod whi | é

extendi ng via one #ransfierr whitcbedig tarsanged fitep kavied, hzgher tham&hgr seryo

pul l ey of the servo potor, the driven pulley of the fi xed shaft, and
the other driven rBPF¥? of the transfer unit, inthis order; and

a tension adjusting puld ey;ar#aeaedt DS e 8RS et 86 Oto me apstia®is apslyt he
fixed shaft to adjust a tension applied to the be

19. The auton@tic whilé pix¢esding rvgaapper@iursnacebqul 1o t—be ‘transfer) wnih 9,
wherein the socket openin it co ses coupl i hoI

formed in an upper tggr"frégg B‘Prhﬁife g%%ﬁnf?r‘m m°t°r’o(§3f7 %Y g'rﬁ'é £¥of t'htée
unit body, respect lf‘ifé(yghaft, and the o%@ﬁ&i‘f’éd POLMAbE fHOYESeskaM higui de
rods extendi ng ownwardly froma | ower surface of the actuating

pl'ate, the - iguthlis boder beindg i nserted into the coupling hol es when
the a tension adjusting pulley. arranged between the servo
10 . motor and the fixed shaft to adjust a tension applied to the
belt.

19. The automatic multiple sorting apparatus according to
Claim 9, wherein the socket opening unit comprises:

15 coupling holes formed in an upper surface of the DC unit
body at corners of the DC unit body, respectively;

an actuating plate provided with guide rods extending
downwardly from a lower surface of the actuating plate, the
guide rods _béing inserted into the coupling holes when the

20 actuating plate is coupled to the DC unit body;

a plurality of insertion holes corresponding to the
sockets of the DC unit, respectively, the insertion holes
being formed in an upper surface of the actuating plate;

a pair of depressi.ng protrusions provided on the

25 actuating plate at opposite sides of each of the insertion



20 aetuating plate is coupled to the DC unit body; a

plurality of in lﬂ' nﬂﬂ respondi ng to the sockets of the DC
unit; respectfviﬂ "ﬂ"& Hﬁlﬂ""n hol es bei ng forned in an upper
surface of the adtultihg bl dte;* a pair of depressing

protrusions provided on the 25 actugéing pl ate at opposite sides of
each of the insertion ' 45

hol es; and holes;3aRai r of cylinders connected to opposite ends of
t he actuating plate in such a manner that it noves the actuating
plate vertically. 5 a pair of cyljndens eennaeiefctonernosisesends pf the

conpr i see: " "doblatyng,pras, 2 by, 8 Fhfhel, tPls “BeMGe} YsgeRipp il

conpri ses: n

provi ded W b ivdee Sépayes; and 10 a fixing plate fixed to
an upper surface of the circuit board, on which the sockets of the
DC unit is difectly nount ed; at one side of the circuit board and

separably - inserted into the quid |l ate along_the quide ar of
the gui de plate Zﬁ_o S Spteracip i T B et £ ped i gt s 1
fixing plate having; oReRi, NgRedaPtRE ddekePASA iRy SetktetompYises: the DC
unit when the circuit board is fixed to the DC unit. 21. The

automatic nultiple sorta ggidgEiateusountedr onnghe PC unit ba@yaiamd2prowadei n
t he socket repl aci Qgt#rgutidgugots%gs?oa ({i ses:

10 a fixing plate fixed to an upper surface of the circuit
board, on which the sockets of the DC unit is directly
mounted, at one side of the circuit board and separably
inserted into the gu.:i.deT plate along the guide grooves of the
guide plate to fix the circuit board to the DC unit, the

15 fixing pléte having openings adapted to expose the sockets of

the DC unit when the circuit board is fixed to the DC unit.

21. The automatic multiple sorting apparatus according to
Claim 20, wherein the socket replacing unit further comprises:
20 an extension extending from an end of the fixing plate
opposite to the circuit boafd;
a first coupling hole formed at the extension;
a second coupling hole formed at an inner central portion
of the DC unit body 149; the second coupling hole beihg

25 vertically aligned with the first coupling hole when the



20 . an extension extendlng'fron1an end of the fixing plate
opposite to t a first coupling hole forned at
t he extension; f“mmm"“" rui llecond coupling hole formed at an inner

central portiom ¢ DC unit body 149, the second coupling hole
being 25 vertlcally allgned with the first coupling hole when the
46 circuit board is positioned in positi4dn on the DC unit; and a

fixing pin insertegirBuith®oakd e Postidriddd ihopdsitioh hed Q‘Jh)é b rulix ; canpl i ng

the circuit board to the DC unit body.
a fixing pin inserted in the aligned coupling holes,

thereby firmly coupling the circuit board to the DC unit body.



