-1- DESCRI PTI ON CONVEYI NG SYSTEM HAVI NG ENDLESS DRI VE MEDI UM METHOD
FOR | DENTI FYI NG CARRI ER THEREOF, AND CARRI ER 5Fi el d of the Invention
[ 0001] The present invention relates to a transport system for
transporting sem conductor substrates or the like by a carrier
attached to an endless driving nmedium In particular, the present
invention relates to a technique of identifying a carrier hol ding
articles such as 10sem conductor substf.ates or the |ike. Background
Art [0002] According to the disclosure of Patent Reference 1
(US72345M), a plurality of 15car rPEPSEFEONttached to an endl ess
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controllers for controlling positions of the carriers. Carriers as
targets of | oading and unl oading are designated in stations. For

identificat on.Qf. Bv&mbhi €r 20at the station, an ID should be
attach%d t%ﬁiﬂ% c%r??%ﬁ, and an I D reader should be provided at the

station. Hewgyqer, in this case, the IDreader is required for carrier

identification. Related Art Reference [0003] 25Patent Reference 1:

US7234584 The present invention relates to a transport system for transporting semiconductor
substrates or the like by a carrier attached to an endless driving medium, In particular,

the present invention relates to 2 technique of identifying a carrier holding articles such as

10 semicanductor substrates or the like.

Background Art
[0002]
According to the disclosure of Patent Reference 1 (US7234584), a plurality of
15 carriers are attached to an endless belt, and the endless belt rotates in a circulating manner.
Bach of the carriers has a support surface for supporting a flange or the like of a
semiconductor cassefte, and the cassette is loaded or unloaded using a hand of a station.
Transport systems have controllers for controlling positions of the carriers. Carriers as
targets of loading and unloading are designated in stations. For identification of a carrier
20 at the station, an TD should be attached to the carrier, and an ID reader should be provided

at the station. However, in this case, the ID reader is required for carrier identification.
Related Art Reference
[0003]

25 Patent Reference 1: US7234584

Summary of the Invention



Summary of the Invention -2- Problens to be solved by the Invention
[ 0004] An object of the present invention is to nake it
possible to identify a carrier using a sensor for position detection
of the sensor in a transport systemusing an endl ess driving 5nmedi um
and a plurality of carriers. Means for solving the Problens [0005] A
transport system of the present invention includes: 10an endl ess
driving nmediumconfigured to rotate im.a circul ating manner; a
plurality of carriers each having an identification target (mark) for
carrier i cmblefp todeiselved ohe Ingent®8 to hold articles, and attached to
t he endl ess driving nmedium and a plurality of stations each having a
hand confi@@?ﬁd to load articles to or unload 15articles fromthe
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[ 0006]4 20%@&5&%&1&9@&&@"&0&&%&9 a carrier in a transport system of
n n

t he prese Invent |

Means for solving the Problems
[0005]

A transport system of the present invention includes:

10 an endless driving medium configured to rotate in a circulating manner;

a plurality of carriers each having an identification target (mark) for carrier
identification, configured to hold articles, and attached to the endless driving medinm;
and

a plurality of stations each having a hand configured to load articles to or unload

15 articles from the carriers, and a sensor configured to detect the identification target at a
predetermined position upstream of the hand along a rotation direction of the endless
driving medium for cutputting a detection signal of the carrier and an identification signal
of the cartier.

[0006]

20 A method of identifying a carrier in a transport system of the present invention
includes the steps of:

attaching a phurality of carriers configured to hold articles and each having an
identification target (mark) for carrier identification, to an endless driving medium
configured to rotate in a circulating manner;

25 providing a plurality of stations each having a hand configured to load articles to
or unloading articles from the carriers and a sensor configured to detect the identification

target at a predetermined position upstream of the hand along a rotation direction of the



i ncl udes the steps of: attaching a plurality of carriers
configured to hold articles and each having an identification target
(mark) for carrier identification, to an endl ess driving nmedi um
configured to rotate in a circulating manner; 25providing a plurality
of stations each having a hand configured to |load articles to or

unl oading articles fromthe carriers and a sensor configured to
detect the identification target at a _predeterm ned position upstream
of the hand along a rotation direction of the -3- endless driving
medi um anendless drivinghaedivhydndg a carrier and recogni zi ng appear ance of
the carrier at a predeterm ned position based on a signal romt[?e
sensor for operidtitififjng meartiersnd fespenizingeppeaERnce ol the eaprier [“W?‘iet%‘ﬂme
carrier of the present invention includes: .a carrier body for.

suppor t i ngPasianbesed|oa;a sighgl from the sepsorfer opeRHRE e B?"gg‘i’rc?e%s“getd ‘AN bpper
portion of the carrier body for attachnent to an endl ess driving

medi um [0007] The carrier is identifiable based on a wi dth of
the attachnent al on Vi ; I .o, of the endl ess driving

medi un}f [ 0008] B oot r%rtgog?%gﬁ@?eq%@%%%bti on signal of the carrier
is used as a tim gﬁg,lr . ki | oadi ng or unl oadi ng
operation of thgb aer{g)l.g répg?%‘?%?’éﬁ*e,g’ atﬁﬁe identification target is
an attachment confi.enth&@@ploidad 4:a6 Rpden godiodemlis ¢atfier bodt foeat@bitheas®
driving nmedium and for 1dentification of the carrier, attachments
havi ng di f fgeeNiss Widhfmedic®. provided for the plurality of carriers
along the rotation direction of the endl ess driving nedium
Particul arly pr &hecaafdrys idettifaidle baseh menwidtisofihe sitaplwepnt gong 4 BYERE end of
the endless driving nmedium and a carrier body of the carrier is
provi déd vvictiﬂqctiimgégleiendleﬁs Heviggmedum,

[0008]
Preferably, the detection signal of the carrier is used as a timing signal for starting
unloading or unloading operation of the hand.
More preferably, the identification target is an attachment configured to attach the
15 carrier to the endless driving medium, and for identification of the carrier, attachments
having different widths are provided for the plurality of carriers along the rotation
direction of the endless driving medium.
Particularly preferably, the attachment is attached to a lower end of the endless
driving medium, and a carrier body of the carrier is provided with a gap in a height
20 direction between the lower end of the endless driving medium and the carrier body of
the carrier.
The sensor is configured to detect the attachment at a height position between the
lower end of the endless driving medium and an upper portion of the carrier body.
[0009]
25 Further, preferably, an identification target that is different from other
identification targets is provided for every predetermined number of carriers, and the

carrier is detected by counting a number of identification targets detected after detection



20di rection between the | ower end of the endl ess driving nmedi um and
the carrier body of the carrier. The sensor is configured to
detect the attachnent at a height position between the | ower end of
t he endl ess driving nmedium and an upper portion of the carrier body.
[ 0009] 25Further, preferably, an identification target that is
different fromother identification targets is provided for every
predeterm ned nunmber of carriers, and 4he carrier is detected by
counting a nunber of identification targets detected after detection
-4- of t heofdhd differenttidsntiBenting tacget.i Jorihis eegerds as forpouniing of g ideptificaidory of
counting of the identification targets, any t hod, c be adotpt ed.
For exanpl ereetshanydietiiodcambe adamiad. Fqr e5amnds ¢ é"\%"é?nt F@ntgﬁﬂtﬁ‘f“etargﬁsm "Q"
and the next identification. target. i s count el%qas“" 1" ﬂl%zif he.di fferent

i dentifi catqueied et end the nes ideriiifration taggetis Gopiadas g ¥7Fi cati on
target is counted as "2". 5[0010] LR, this.: ifil Q0 <o
descri pti oﬁe’?t%é?%tﬂée lﬁ(éoufl{ggﬁ% OIﬁPdg?él%xetrlﬁeHgﬁ F?@g {}E g%%#e?csab eto
the tr nspﬁjr};\O thod and the carrier used in the transport system
AdvantTages 3t% he I nvention 10[ 0011] In the present invention,

appear ance of nq%g EdeSiicon R HHSH ﬁgiﬂiiﬂg theR@8dpbit Ot dieuily
recogni zed, and the carrier can be identified by detecting an

identifi catMatidRd rdnfftitoletid Aad SRNaOks uskdinthé Sanspuingstema si ngl e
sensor can be used for both of carrier identification and detection

of the carrier position. Further, it is not essential to use
15different signals for the identification signal of the carrier and
t he det ect iAdnamsipgnoltholnvedtiencarrier. For exanple, the identification

signal may be added to the detection signal to formone signal.
[ 0012710 [0011]

In the present invention, appearance of a carrier at a predetermined position can
be recognized, and the carrier can be identified by detecting an identification target
(mark) by a sensor. In this manner, a single sensor can be used for both of carrier
identification and detection of the carrier position. Further, it is not essential to use
15 different signals for the identification signal of the carrier and the detection signal of the
carrier. For example, the identification signal may be added to the detection signal to
form one signal.

[0012]

By identifying the carrier using different widths of attachments for attaching the
20 carriers to the endless driving medium, carrier identification can be performed easily.

In particular, by providing a gap in a height direction between the lower end of
the endless driving medium and a carrier body of the carrier to detect the width of the
attachment along the ratation direction of the endless driving medium at the height of the
gap, the identification target can be detected without being obstructed by articles during

25 transportation.

[0013]

By providing an identification target that is different from other identification



By identifying the carrier using different widths of attachments for
attaching the 20carriers to the endless driving nmedium carrier
identification can be perforned easily. In particular, by
providing a gap in a height direction between the |ower end of the
endl ess driving nmediumand a carrier body of the carrier to detect
the width of the attachnment along the rotation direction of the

endl ess driving nedium at the height of the gap, the identification
target can be detected w thout being obstructed by artjcles during
25t 1 ans por taadetschr eveQQTSlpteByingst wwibei eicpamisrs; e FoRMting a0PBHErChr get t hat
is different fromother identification -5: t ets for everg .

pr edet er mi ietifiratidretprees afendeteation of Hheditientnt ide R Icaiqn 7l Wither Carrier
identification targets after etec@ion of %he d'ffgrgn%hofhe
i dent i fi caidenifioaReTLREn Do RFFETRET SRR Frnot GRBRE FheCked i BV vali PR

can
performed correctly or,not. can be checked at intervals of the
pr edet er ni ﬁfé’éetﬁ'iﬁ‘?%%irnuglpercoéfz?rpgr&s. 5 Brief Description of the Drawi ngs

[0014]_.[FIG 1] FIG 1 is a plan view showing a | ayout of a transport
systentin an enbodinent. 10[FIG 2] FIG 2 is a block diagram show ng

a control syRFSR:LfiduRe uREashEent. [FIG 3]
[0014]
[FIG. 1]
FIG. 1 is & plan view showing  layout of a transport system in an embodiment.
10 FIG. 2]
FIG. 2 is a block diagram showing a control system in the embodiment.
[FIG. 3]
FIG. 3 is a block diagram showing a control system of a station in the
embodiment.
15 [FIG. 4]
FIG. 4 is a side view showing main components of a carrier and a hand of the
station in the embodiment,
(FIG. 5]
FIG. 5 is 2 plan view showing main components of the carrier and the hand of the
20 station in the embodiment.
[FIG. 6]
FIG. 6 is a rear view showing main components of the station in the embodiment.
[FIG. 7]
FIG. 7 is a view showing identification of a carrier in the embodiment.
25 [FIG. 8]
FIG. 8 is a view showing carriers in a modified embodiment.

[FIG. 9]



FIG 3 is a block diagramshowing a control systemof a station in
the embodinent. 15[FIG 4] FIG 4 is a side view showi ng main
conmponents of a carrier and a hand of the station in the enbodi ment.
[FIG 5] FIG 5 is a plan view showi ng main conponents of the carrier
and the hand of the 20station in the enbodinment. [FIG 6] FIG 6 is a
rear view showi ng main conponents of the station in the enbodi ment.
[FIG 7] FIG 7 is a view showing idepification of a carrier in the
enbodi ment. 25[FIG 8] FIG 8 is a view showing carriers in a
modi fi ed embodiFiEn® is a[viwhogjng a-guier ina Secqﬂﬁ@.“’d%leii §mRodipely showi ng a
carrier in a second nodified enbodinment. [FIG 10]
(FIG. 10]
FIG. 10 is a timing chart at the time of loading in the embodiment.
[FIG. 11]
5 FIG. 11 is a timing chart at the time of unloading in the embodiment.
[FIG. 12]
FIG. 12 is a flow chart showing the former half of an algorithm of loading and
unloading in the embodiment.
[FIG. 13]
10 FIG. 13 is a flow chart showing the latter half of the algorithm of loading and
unloading in the embodiment.
[Embodiment for carrying out the Invention]
[0015)
Hereinafter, an embodiment in the most preferred form for carrying out the
15 present invention will be described.
[Embodiments]
[0016]
FIGS. 1to 11 show an embodiment and its modification. In the drawings, a
reference numeral 2 denotes a transport system for rotating an endless belt 4ina
20 circulating manmer. Reference numerals 6 denote pulleys for driving the endless belt 4.
Reference numerals 6a, 6b denote individual pulley parts. Instead of the belt 4, a chain, a
wire, a rope or the like may be used. The belt 4 is rotated in a fixed direction, and a
plurality of stations 8 are provided along the belt 4. Buiffers (not shown) and processing
tools 10 or the like are cormecied to each station 8. For example, carriers 12 are aftached
25 to the belt 4 at constant intervals for transportation of cassettes 14 containing

semiconductor substrates or the like. Any type of articles can be transported.

[0017]



FIG 10 is a timng chart at the tine of |oading in the enbodi ment.
[FIG 11] 5FIG 11 is a timng chart at the tine of unloading in the
enbodi nent. [FIG 12] FIG 12 is a flow chart show ng the
former half of an algorithmof |oading and unloading in the
enbodinment. [FIG 13] 10FIG 13 is a flow chart showing the latter
hal f of the algorithmof [oading and unloading in the enbodi ment.

[ Enbodi ment for carrying out the Invertion] [0015]

Hereinafter, an enbodinment in the

t f d |

out the 15pr esdfC-2 REBAECOHESLPI Uiroubrop ot chEURERE STl Sb1g)
: to 11 show enbodi t d,it | B cat]
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rotating ap.en ss belt .4.] | ' :
numer a: s g%&‘?ggf’glpb%ﬁ%]%o?so% '%rilﬁcgf Aﬁggﬁg&éen ?tg@sl ﬂﬁ@el?aﬁqnﬁgg‘?ggéonce
nunera s og, 38k %@Qsts&tels.n%e\éhﬂ&%ll hdddlih £bnPPAlek 52 cdriSls @RendMss béedrived t
4, a chain, @awre, arope or the like my be used. The belt 4 is

rotated in oA afid X@fn hdiRAbAs 08, THRYWhtidn BbrwoRbri 26 Rbvisédar @pisstiticar Ehe
provi ded along the belt 4. Buffers (not shown) and processing tools

10 or the lid&sssedaRnnesivs e endias belist st constdit vélonitye kpnisltethe station er s
12 are attached 25 to the belt 4 at constant intervals for

(he e oy vt or Bt £l et oan be. L1 aspar L e p 0ot b
transportation instructions are issued to load cassettes from, or unload cassettes to a
cartier at a predetermined address. A unique address is assigned to each of the carriers

10 along a rotation direction in which the endless belt is rotated. In the embodiment, the
address is data having a bit length in a range of 10 to 16 bits, and the address is expressed
using a binary value. Loading is a motion to allow the carrier to support the articles, and
unloading is a motion to take out the articles from the carrier using a hand.

[0018]

15 Detection signals indicating detection of carriers are inputted from two
photoelectric sensors s1, 52, to the station controller 26. Among the photoelectric sensors
s1, s2, the photoelectric sensor s1 additionally inputs identification signals indicating
identification of the carriers to the station controller 26, The travel displacement of the
endless belt is inputted from an encoder enc to the station controller 26. The station

20 controller 26 recognizes appearance of a carrier at a predetermined position upstream of
the station by the signal from the photoelectric sensor s, and recognizes a type of the
carrier, e.g., based on duration of the signal from the photoelectric sensor s1.

[0019]
The data of the encoder when the carrier is detected by the photoelectric sensor sl

25 is latched. The difference from the latch value is considered, and the position of
watching the photoeleciric sensor s is regarded as a reference point to recognize the

position of the carrier. Further, validity of the data of the encoder is checked by the



-7- FIG 2 shows a control systemof the transport system A
reference nuneral 20 denotes a manufacturing execution controller.
The manufacturing execution controller 20 controls processing tools
or the like, and requests a material handling controller 22 to
transport the cassettes. The material handling controller 22 controls
an endl ess belt driver 524 and station controllers 26. The station
controller 26 is provided for each station. The endl ess belt driver

24 drives the endless belt 4 at a constant velocity. Inputs to the
station cophotesldciic soBons2es dpssrbaddateadag ik %fi%QCW% A pairiver
material handling controller 22. The.transportati I nstruyctions are
i ssued to PORPPEES é’f‘% égaqdr?érﬂmvéq’e &B‘ih8§tgtioéld§ g%e{a%c%d:tg{ f(?acgn%%gﬁteesr at a
predeterm'g_ed %gdr s(%{l A u tl %%ea%regss is assigned to each of the
carriers 188" POPRETTHU LRI ™SR i n which the endless belt is
rotated. | c?ﬁﬁ enbodi nent, the address is data having a bit length
0

in a range-o to 16 bits, and the address is expressed using a

bi nar yz val ue. LR%@&iga@ed i@ T MaRB abPa @dicatd hite fainldaging _mr sepgRart the
articles, and unloading Is a notron to take out the articles fromthe
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of carriers are inputted fromtwo photoelectric sensors sl, s2, to

t he stati onneeIdffetlor eftrad@er Aomngnd by shiyetaoé blecturé emde pdnptes fgrithe 52,

t he photoel ectric sensor sl additionally inputs identification

si gnal s i ndieb2s. Ry exdenis dicopation sensdrs 29% 28T preipeqvided on betd ofleBEndn
controller 26. The travel displacenment of the endless belt i

i nput t ed f right sides efibebnd 28n én the casp 6F ORAIRS HIRSEHR PR BFITET B 15 chepfd
station 20controller ;26 recogni zes appear ance. of a,ﬁgfrher at
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phot oel ect ri’C” Sensor s ched. The difference fromthe |atch

val ue is cqpsidededm ARMithHEn RREh! AR @ iheWRiie Tl NfsBBALAMGadM | C
sensor Si is regarded as a reference point to recognize the position

of the carrg®rofifbiiee h paly af lefl ahd/right otdipatidatasat 29 eSbncodar i s
checked by the -8- ]
15 selectively depending on the direction in which the hand 28 moves toward the carrier.

[0021]
FIG. 3 shows structure of the station controller 26. Reference numerals 31, 32
denote shaping circuits. Shaping of signals from the sensors s1, s2 is performed, and a
counter 33 counts the output pulses from the encoder. A reference numeral e0 denotes
20 the output from the counter 33. A signal from a carrier counter 34 indicates an address of
the carrier. In response to the detection signal indicating detection of the carrier from the
sensor s1, the carrier counter 34 increments the carrier number by 1, and checks the
validity of the value of the carrier counter 34 based on a check signal which appears at
intervals of every eight sensors. If there is any error in the data of the carrier counter 34
25 for some reasons, the check signal does not match the output from the carrier counter 34.

[0022]

A comparator 35 compares the address of the casrier designated to perform



phot oel ectric sensor s2 as described |ater. Based on the data of the
encoder, a hand driver 27 is operated, and a hand 28 provided at the
station is operated for |oading cassettes from and unl oadi ng
cassettes to the carder. [0020] 5A dedicated hand for |oading and a
dedi cated hand for unloading may be used. Alternatively, one hand may
be used for both of |oading and unloaqgng. The hand 28 is an end
effector of transfer neans, and any shape and structure can be

adopt ed f O[pa8i€ oh@il6hd A8 of HEEle LN @ipuofc fiktdafier cRNROIS PORAIRGE are
provi ded on both of left and right sides of the hand 28. In the case
of | oadi ngofthe agdatmhachentha oatputriioar the bariersoniacksiic dBp dohighe ¢ouater
carrier supports another cassette or not. In the case of unloading a
cassette fBdatthistioeppiatis siotediis a bkrbSke Thewispul Eomdhg/laich 36 brdpecieddye

| oaded on the carrier or not. The hand 28 and {he epd] ess belt, nove
at the sandOv&heeutpy) ffomjtheeouplse3Ialhe BENeRbHYE hotErotthesegs9f s 8r from

a position on the front_sjde of the carrier, or from sition on the
back s?de &rngdfe l%ﬁ?rteii-e?‘,theacab%v’lﬁer%?roFeé?l?g e Wbeﬁ?o%%f: E‘g%ﬁdﬁh sensors

Cho hand 269RBTEE TORaPe A Fapef bougy e Refhg fkiaghgds, o o
structure gLl 3l Lol GROLE AL biburtm REURHAR GRuNYTP AR Brodde 32

denot e shaﬁlng CI rcui api ng of signa romthe sensors sl, s2
i's performggy.aih AnGRUn Aerds: LB LAibE bR UlaraistsB0 foa et hep7
encoder. A re?erence nuneral eO denotes 20the output fromthe counter
33. A si gnalorddigBp@aster @hor§ QUNMRED 84 chighraad Mfownds tedthesgnabfromhe
carrier. In response to the detection signal indicating detection of
t he capri erhd zddeni7hethenterigsdl fromithe comnter 3, the bemt ie pp@ated hohelmadt s t he
carrier nunber by 1, and checks the validity of the value of the
carrier coumtver273dcdadisglyl on a check signal which appears at intervals
of every eight sensors. If there is any error in the data of the
carrier cod%ﬂ@ﬁ 34 25for sone reasons, the check signal does not

Compar eo the. ol 56 Smdings el oot B eheigs s Py Mg o 50

| oadi I i f .Gl j

counter 9 Aottt ol P FlARL Bt AP dd QRADGLEREE L

carri g COHQ&,&qu%ﬁelhakggnﬂ St diréc%h.tﬁ%r&&ﬁnuﬂs B B mbilhSthb hiR iROI Nt
ina fatc . e t he

i
is stored out put from atch 36m|s denot ed by

LO. The outpuifnifitR Birdcn mQbHMEhe Siledd bdtNErofRemRR indaRA by RearfdwgFAln of
t he sensor ails

the following description, it is assumed that height direction is a direction indicated by an

arrow Z. In the embodiment, the hand is driven along two axes, l.e., in the Y direction
and in the Z direction. Further, the hand may be driven additionally in a direction, e.g,
20 indicated by an arrow X, i.e., to move along three axes. Moreover, numbers of rotations
of the motors M1 to M3 are monitored by the encoders 43 to 45, and feedback control of
the hand is implemented by the hand driver 27. The outputs from the encoders 43 to 45
are reset each time the hand returns to its home position after loading or unloading of
articles is finished.
25  [0024]
The signals from the latch 36 and the counter 33 are inputted to an encoder

checker 40 to examine validity of the encoder enc, That is, the interval between the



5turned on is stored. In the case where processing in the carrier
counter 34 and the conparator 35 is slow, processing is nodified to
allow the latching operation to be perforned at the rising edge of
the output fromthe shaping circuit 31. A reference nuneral 37
denotes an adder for adding calibrated transfer paraneters KOto K2,
P1 to P7 stored in a paraneter nenory 41. \Wen the conparator 38
founds that the signal from 10t he addgp-37 matches the signal from

the counter 33, the hand_ is operated 8? th& haHd ﬁriver 27 .
accor di ngl yeteqtign pagitions of the photeelpatric ieRs the PRIOFIEHF SPRSChHeF at ed by

h M. M. and MB. A ’ M .. d M3,. th
(e ot ot M s e i TR B oG o oL
hei ght direct The_ mot ' . i i1t h
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by ‘an arr oy, oy of Gnbihé theditr QARG RS b Eléxi(lja@igomitﬁe doRmBSBURRY tﬁr@%%int

hei ght direction I1s a direction indicate y an arrow Z. In the

embodi grent wpbRghe BARSE s $s SHeta¥e@Rnd@ine BG:phiFr@hE Satchi 36 orredpbuds ety
direction and in the Z direction. Further, the hand rmay be driven

addi ti onal kptervil barwdbd 816 kdrods sE s2). Furiliey, sxkiesaibediiatey, vehien diersasoré2 is . €. ,
to nove along three axes. Mreover, nunbers of rotations of the

mot ors Ml toperh@Bd,apeaatimmiftierhecd toptatibe IEthe baulis opkdaitdmredBdingtoch thigefdback
control of the hand is inplenented by the hand driver 27. The outputs
fromthe empeodingpangnithe aBpwyfsom dwencodagi3 19 st HEtimeprintmasiheis st o
its honme position after | oading or unl s i.s finished.

adkn ,of articl

25[ 0024] Pfedefeﬂ’FiéedslP%alTéefﬁ’?ofﬁrPE%mPég@ﬁ_ @%%ﬂ&c AO2EHARTErIET ar e

enc. Mt | emhEeRtEL S OUENIB O 7051 LS ENGERT  ons of
e Phot o (@Ekeh® BER3PIn RlopRRE vhDEORE ASHES LERELARIS Ot dehak 1ONT.

and the nu pul'ses he encoder corres o this

interval i Sfré&b?criggut%ﬁgg%gﬂg% ggg&&g%o,ﬁ«g%&‘atﬂﬁ of thE arMad &ilipky Of the

encoder enc can er the difference between
the signal (h¢xgm t he counter 33 at the tine point Swhen the sensor s2
is operateJ and the output fromthe latch 36 corresponds to the

i nterval between dohenarasaristesice (BB, 42kumiheicsteswiiidibs mniehd dahdiher
when the sensor s2 is operated, operation of the hand is started.

| i t he1Band dostralieela hetlancaidesxifagartrier whitlaregates dppdma i vrjoadug wEeasseitthe
outputs fromthe encoders 43 to 45 at this tinme point nust be in a
pr edet er ni rrad 2 typa drslicatingloadieg or unippding ere drputied. {Thien. frapgoTiaion FReelsem
based on the s”gnals 10from t he,encoders_43 to 45 mh%p t he sensor s2
is turned drusiifted feip ghe cgmgwyxcg}qnd?te ace 42 to the material handling controller 22,

Further, the trouble signal Trouble is outputted from the checker 40. When the transfer

operation is interrupted, information to this effect is reported to the material handling
20 controller 22.

[0026]

FIGS. 4 to 6 show the relationship between the hand 28 and the endless belt 4 at
the station 8. As shown in FIG. 4, it is assumed that the rotation direction of the belt 4 is
the Y direction, the direction perpendicular to the Y direction in a horizontal plane is the

25 X direction, and the height direction is the Z direction. Further, the hand 28 is operated
in the Y direction and the Z direction. The pulley 6 is operated by 2 driving motor 46 or

the like. The carrier 12 has a pair of front and back attachments 48. Among the



(difference) beyond an allowable value or nore in these itens of
data, a trouble signal Trouble is outputted fromthe checker 40, and
operation of the hand is stopped. [0025] A communication interface
(VP) 42 comrunicates with the material handling 15controller 22, and
an address of a carrier which requires |oading or unloading of
cassettes, and a type indicating |oading or unloading are inputted.
Then, transportation results are trangmitted fromthe conmunication

i nterf 42 th terjal handljng, lLer 22. FEurther, ,.th
L Toubl a%e; afshnetin i re aAchBt A e dear s oRtes s akpretgs e ashne

t f P TS U . : o t
LT ort ot 1 PRGN Gt Back B8 Tl iRty ¢ PhOMPEIG0 8 s Barfils 2°
FIGS. 4 to.6.5h tj i g

CPent Lo PSS abenen el e i,
that the rQh@akden: @"hxlid%t o9& efd of S cA@drbody §15is b R@tcingllifeed. | nkis t he

direction perpendicular to the Y direction in a horizontal plane is
the 25 X diibBCihe hotoddtehid sBfsofiasll gitwettihrtecdtiactindnts 481) @8 Thie flendeiSO nf
Further, the hand 28 is operated in the Y direction and the Z

di rection. tHhasspud 14y pRcddonapepmatibg shyfaca 48 of the ngriediody 514 6A pair ¢he
like. The carrier 12 has a pair of front and back attachments 48.
Anong t he colbins 52 traptvvidad en u@h oblaft and tght Aidestof ghe statien §.r Hmelewitiagands
denoted by a reference nuneral 48f, and an attachpment on theh%ka
side i s denoveswsmil 3 i elreatediad laverssialans agpide greve iy eetors ML, YH @etes a
carrier body 51 and the_attac nts 48. A.ga etween_a | ower d of
the endl es sgg?%‘})t AR i IR A AR R%&ég?l‘b’?@r af)"’oﬁéyalgl“%gls g&

wat chi,ng |i ne 6Q. . t.his Shej.ght. th h I L1 Cc sensors sl, s2
watch@he PSR %elﬁ'@?lflg rl.gwﬁngrl %@Sgﬁqg%dlg%&l{’ ie cassette 14 is
pl aced on a[ogﬁﬁ)porti ng surface 49 of the carrier body 51. A pair of
colums 52 "are-provi ded on both of left and right sides of the

station 8. An ekgyatdhngs b PRRIENEERbA oBfe b1V Biemaand thouwRr ed
along a gui de groove 54 by notors M, M2 (not shown). A notor MB is
provi ded atepdRssthRR@krafddd o thedéft dddtanich fiphs ddEia FIG Mkt wheetaat Ghcity.
The carrier 12 has the attachment 48f on the front side, and the attachment 48r on the
15 back side. The attachments 48f, 48r have different widths along the travel direction of
the belt 4. Further, for example, attachments 48 having a different width along the
travel direction of the belt 4 are provided at intervals of every eight carriers. In this
embodiment, when the attachments 48f, 48r are detected by the photoelsctric sensor 51, a
signal shown on the lower side in FIG. 7 is obtained. A reference numeral 70 denotes a
20 baseline of detection signals, and reference numerals 71 to 73 denote the detection
signals. Since the attachments 48f and 48r have different widths, the signals 71, 73 have
different widths. Next, since the attachments 48f and 48" have different widths, if the
signals 71, 72 have different widths, and the attachment 42f" can be detected. For
example, the attachments 48€ are provided at intervals of every eight carriers, the lower
25 three bits of the address of the carrier 12 can be checked. As can be seen from an

enlarged view at a lower right position in FIG. 7, the watching line 60 for the attachments

48F, 48r or the like is positioned in a gap in the height direction between the lower end of



10travel within the elevating and lowering rail 56 in the 's%
direction. [0027] FIG 7 shows detection and identification of
the carrier 12. It is assuned that the endless belt 4 travels from
the left side to the right side in FIG 7 at a constant velocity. The
carrier 12 has the attachnent 48f on the front side, and the
attachnment 48r on the 15back side. The attachnents 48f, 48r have
different wwdths along the travel dirggtion of the belt 4. Further,
for exanple, attachnments 48f having a different width along the
travel dirtebplbhawtihe paigsdety 2 are provi ded at intervals of every
eight carriers. In this enbodi nrent, when the attachments 48f, 48r are
det ect ed bb)o'?ﬁ]e phot oel ectric sensor sl, a signal shown on the | ower
side in FIG 7} t ai . ke

20basel i ne of ' dCeEPIR e BrLF SREREERMIRIAL b BERN Sfnors
denote the | ' ' i f# BbBihd Slrri@ngo, 484 tahave
di fferent m@%%ﬁ?ﬁd@ﬁ%@%ﬁbﬁd@%@ﬁ?&ﬁ%@%l f&?grﬁent w dt hs. Next,

si nce 4 he %Em%nﬁaér,aﬂdh% dierent Shidchersg nigr whdirbddedi oh thidtack
signals 71,772 have different widths, and the attachnent 48? can be
detect ed. K@k ofihat®ti€s 8. hsinRttheiphemahbewei theamerieprdo\s g then fhat er val s
of every eight carriers, the lower 25three bits of the address of the
carrier 12 imemalibetvebeibk etachibsntsemthb§osaen bick sides i icprssblgtideitiBiv at a
| ower right positionin FIG 7, the watching Iine 60 for the

at t achnent whikdfattach@ienis pretthreattaphiveentsA8h 48F op Hiedipnt sidend sbich dttachweniei ght

e A L P A
T t f attach t 8f ., 48f,. havi diff. t,width

T e ot i agiments 1, S5k Lo LR M
att achment %rpgeg ragat%? rrl%er:l:gqg Lg L] grg%oqg .I f\ré]fggfxpiﬂthéﬁ{ becé]iﬁéslpo e RAIveped

on the bac € carriers e’interva et ween t he

carriers 8Q_j A , , HRGRARNESoON
the front g%dééag%@&g@%%g ?Bg%tﬁiﬁ}sﬂle%]ggsyﬁaggﬁ)wi@gﬂg?lltr??flé%m}i@ch

at t achnment sy SditibferdoliReiE MeSafiShs th4&? theRmbbEmEit eidwrsih FEGHNdo ®hi ch
attachnments are the attachnments 48r, 48? on the back side based on

signal s frqopidpe photoel ectric 10sensor. In this manner, four types
of carriers 80 can be identified. By increasing the tylpes of
attachBents to BHY.e shbweecarer 90 ira grdrfdendndimgitd Fhsexampleacpiesd mark

possible to further increase the nunber of identifjiable types of
carriers. |19 ioplvaided ot end of fhe ceraipt J0dp tgdraye! dirpréiopm dhe 3aghments 91,

AR T MO L DN
cHamPl e, on, 2BLLSAL T K Db Y LOB e BulS N BBl lgcr 1
o o AR 300 PSS el 5
detectgd at L Oe vHHAR SAHE Blst:RAEEy the cassettes 14. However, the optical mark needs to
be provided in addition to the attachment. In other respect, the carrier 90 of the second
modified embodiment is the same as that of the embodiment shown in FIGS. 1to 7.
[0030]
FIGS. 10 to 13 show loading motion (FIG. 10) and unioading motion (FIG. 11) in
25 the embodiment, and an algorithm for the loading motion and the unloading motion

(FIGS. 12 and 13). When the carrier is detected by the photoelectric sensor s1, the count

value of the encoder output at this time point is latched. The latched output is denoted by



Also in this approach, the type of the carrier can be identified
usi ng the photoel ectric 20sensor w thout being obstructed by the
cassettes 14. However, the optical mark needs to be provided in
addition to the attachment. In other respect, the carrier 90 of the
second nodi fied enbodi nent is the sane as that of the enbodi nent
shown in FIGS. 1 to 7. [0030] FIGS. 10 to 13 show
| oadi ng notion (FIG 10) and unl oadi ng3motion (FIG 11) in 25the
enbodi nment h t f Ok } 1 adi ng
&a‘é&%&gﬁgk%%é_;. %ﬁ&er 18\%&%:&6;23% g}regﬁ%d?gpeﬁyé s BrvRIRA LEBE staftlng

notion (FI n ier i's detected by tﬁe
phot oel ect kb G fRNS e hahd. ThhR GQUTloMRE USst@E bl Bericng udeh (@b pithe at
this time point is latched. The | atched output is denoted by -13- a
reference RUNBERS phisds offhe@ficodat Cdhtpgis pRovitled pmad &t the tespefinimiding, a

provi ded before starting operation of the hand. In the case of

| oadi ng, a swhébylpdripd PpEKE dokemfis d@ei mmbearafpuleds is previdefrtbince ofcelsrationst of
the encoder's output is provided, and in the case of unloading, a
stand By péhd toee offloadingiinsmadlentbafoce] pration at Hetimsfof prpading, the npmbsfiofied.
Since acceleration at 5the tinme of |oading is snﬁller_than

accel er at i @ﬁisa‘-‘tK@Ffesmaﬂlﬁ‘éhﬁthﬁwf@&él@iﬁ‘,lse%Iﬁg AbpEREE Spdigg molien 48 | s

smal l er than the nunber of pulses . result, |oadi notion and
unl oadi ng ABleAERE %tl%‘?éif’?%‘gﬁd Iptsy @Pqﬁé@%ﬁ@t&eéw%gnsg'tonfﬂggg éﬁfée
position relative t he, st.ation,. .The t i

phot oel ect rs}ag‘o%eﬁ?&%eg ?mtrm‘%/%’f tﬂ%? h%t%egdcﬁg%%&?ﬁszt J}q{e‘;gb gleﬁ%ﬁ I{ﬁglﬁe ¥s
started in . i } 1ol O] 0031] At the tinme
poi nt when d?rggrbgg%%t%%ﬁg%?%gﬂgaedr?ggloa?aggleigism ‘urned on, the nunber of
the engoderrpgsigut put pul ses after the photoelectric sensor sl is
turned on i's déterm ned, and this nunber is conpared with a

predet erm ned valu tiklk polik whirethe piicaseldetticistiapestdeunied omthdwmmber of the
predeterm ned value K1 is large, it is considered that sliding or the
| i ke occur snédiet’ heuthli pelsesadier the pindodacaissénspr §19s Stmep peé.defrmindternd at
the tinme point when the photoel ectric sensor s2 is turned on, val ues

of the encdlismemig is epmppsd withe pedeigrpipecsiveK loflf the arrgridiifersrce) Epacked

to confirmwhether the hand i s operated,, in_accqrdanc ith a |,
predet er ni ribeipEpterained galgaki élaae. At ip epnsidpgd gﬁbﬁl&@ﬁ@& fheiike Qe i e | s

, h i wh f I . bot h
of 1 odd no SefenAnCIERG SLrar, JRES, < g5 dridhon Mot o ey
| acl ng atd ity . ratt’ . !
or e n reane SRARAPR AN bk OB A04RE i hifhe 08B O
lowering thg hapd, co-ﬁﬁﬁ% gg&ﬂér tn{a{au@isq,ﬁge;aﬁaglimga%@ SR bRUseRIeges at

the time of starting I'ng notion or unloading notion is |arger

than the |a(§\}\%ﬁ%ﬁg Eﬁieﬁﬁ Asfr B phbioelBlirid ®n@ B8 furhdd daQ4ttheafmd wiadiang and
unl oadi ng. en the carrier conmes to a position which is the sane as
t he positi ofungfer sthRitRbpsicatimmon todath ofdpading andurdeading fodbttineg, optation | s
started. For this purpose, the area where unloadi ng novenent is
per f orafed asfibldvhtingar davenihg the hhobid stadedidpediemmoiion qsanipedirggotipndierein

substantially the same with respect to the station. -14-
means operation from the start to the end of elevating or lowering the hand. The count

value of the encoder’s output pulses at the time of starting loading motion or unloading
motion is larger than the latched value LO by P1. P1 is common to both of loading and
unloading. When the carrier comes to a position which is the same as the position of the
25 station, loading motion or unloading motion is started. For this purpose, the area where
unloading movement is performed and the area where loading movement is performed

are substantially the same with respect to the station.



[ 0032] In the case of |oading, the hand is el evated, and when

t he out put value fromthe counter is increased by P2, the hand is
accelerated in the Y direction. The hand and the carrier are
over |l apped with each other vertically along the Y direction. Wen the
counter 5val ue of the encoder's output becones LO + P3, the hand is
started to be lowered. Wile the hand is being | owered, when the
velocity in the Z direction becones 0414t he cassette is | oaded from
the hand to the carrier. Wien the counter value of the encoder's

out put bect¥84l LO + L4, elevating and | owering operation of the hand

2 LePEet o bl TS RS B

escape to the unt val ue

b LO +1.2. - ' i iREM ade RARId B8 OF
; ﬁgogfz ‘i oﬁ?unf% &dé{}gasgﬁf 152? Ehe{h%ﬁ&% E'c%efe&];e% nPfh@d{e&lﬁEt'iEnnEI‘ﬂ BAdlahd 88 O

n e case of unloading, elevation of the

hand is st @Hi&daréf%ﬂ?ﬁp@@ Wit L@k neY Arii@I19 hiohfDe FNERGRN. IWIRY tHRWbunter
|

beconmes LO + LI. e the hand is being elevated, the velocity in

15t he & di KRGS bR Bode Quipebehed d.0tP B GandAb sthfdddso bé werepd] Whjlet he
cassette is unloaded fromthe carrier to the hand. Then, when the

count val ughdipedRBeing @wetdbwhdnthe vedovity irsthel 8detaionbed menl, derapetitis t he
back side of the carrier, and when the count val ue becones LO + L6,

t he hand i $oadedneone the [iFubio thavaerer.t Wher e nouater yalpeef thiognepdss's papwt |7,
the carrier returns to a predeterm ned position of, the stat.ion.

20[ 0034] | feecomess Btsddh eeveting enddloveinesnpiAgPretthisrheagis stoaped. it rad.

Dot oel ect 1 FeaAGE pomE e Jed Beterh ctroy e 1 o i ca gl "0 @
i tioni the d ti ' t. the hejght of . th

POs! L8, 1S SEL AT L9 S Al B ER

can be usegta%?o as a nark for identification. Further, the mark can
be detected Wthout being obstructed by the carrier body or the |ike.

- 15- [0033]
In the case of unloading, elevation of the hand is started when the counter value of
the encoder’s output becomes L0 +L1. While the hand is being elevated, the velocity in
15 the Z direction is once regulated to zero. At this time point, the cassette is unloaded from
the carrier to the hand. Then, when the count value becomes L0 + P35, the hand is
decelerated to escape to the back side of the carder, and when the count value becomes
L0 + 16, the hand is lowered. Then, when the counter value becomes L0 + L7, the
carrier returns to a predetermined position of the station.
20  [0034]
In the embodiment, the following advantages are obtained.
(1) The validity of the address of the carrier can be checked using 2 photoeleciric
sensor for detection of the carzier.
(2) By positioning the detection line at the height of a gap between the carrier
25 body and the endless bolt, the attachment for the carrier can be used also as a mark for
identification. Further, the mark can be detected without being obstructed by the carrier

body or the like.



(3) ldentification of the carrier is not obstructed by transported
articles such as cassettes. [0035] In the enbodi nent, though the
phot oel ectric sensors and optical marks are used in 5conbination,
magneti c marks nmay be used instead of the optical marks. In this
case, for exanple, the nagnetic mark may be attached to an upper part
of the carrier body, and the magnetic nmask nmay be detected by the
magneti c sensor for detecting the posilffon and the type of the

carrier. Thoth@%ﬂ@n‘cHﬁ?ﬁ&edf%tc&irﬁr RO FuA Dy W8P0l ditfestitradi Ment
reflective type photoelectric sensors nay be Used. Further,

al ternati vefsyattebaser sensors or 10the |ike may be used. Description
of reference nunerals [0036] 2: transport system 154: endl ess belt 6,
6a, 6b: puldogy] 8: station 10: processing tool 12: carrier 2014:
cassette 20: manufacturing execution controller 22: material handling
controll er 24: Bt edediveht, tiiuplvide pR@ocletrintseesarsaoh opitshl marks are used in
5 combination, magnetic marks may be used instead of the optical marks. In this case, for

example, the magnetic mark may be attached to an upper part of the carrier body, and the

magnetic mark may be detected by the magnetic sensor for detecting the position and the

type of the carrier. Though the photoeleciric sensors are used in the embodiment,

reflective type photoelectric sensors may be used. Further, alternatively, laser sensors or

10 the like may be used.

Description of reference numerals
[0036]
2: transport system
15 4: endless belt
6, 6a, 6b: pulley
8: station
10: processing tool
12: carrier
20 14: cassette
20: manufacturing execution controller
22: material handling controller
24: endless belt driver
26: station controller
25 27: hand driver
28: hand

20K, 29L: occupation sensor



2527:

hand dri ver

28: hand 29R, 29L:

occupation sensor 31, 32:

shaping circuit 33: counter 34: carrier counter 35: conparator 536:
adder 38: conparator

| atch 37:

40: encoder

checker 41:

supporting surface

parameter nmenory 1042: conmunication |/F 43 to 45: encoder 46:
driving notor 48, 48f, 48r: attachnent 49:
1550: flange 51: carrier body 52: colum

-16-

10

15

20

25

31, 32: shaping circuit

33

34

35:

36;

37

38:
40:
41:

42
43

46

: counter

: carrier counter
comparator

latch

: adder

coinparator
encoder checker
parameter memory
: communication UF
to 45: encoder

: driving motor

48, 48f, 48r: attachment

49

50

51:
52:
54:
56:

58

59:
60:

- 70;

71

: supporting surface

: flange

carrier body

column

guide groove

elevating and lowering rail
» hand base

wheel

watching line

baseline

to 73: detection signal

80, 90: carrier

81, 92: attachment

94

- optical mark



54: gui de groove 56: elevating and | owering rail 2058: hand

base 59: wheel 60: watching line 70: baseline 71 to 73:
detection signal 2580, 90: carrier 91, 92: attachnent 94: opti cal
mark S 1, s2: photoelectric sensor enc: encoder M to M3:. notor PI

to P7. paraneter 5KOto 1(2: paraneter -18- WHAT IS CLAIMED IS
1. Atransport system conprising: an endl ess driving nmedi um
configured to rotate in a circul ati nglfanner;:

$1, 52: photoelectric sensor
enc: encoder

M1 to M3: motor

P1 to PT: parameter

5 K0 to K2: parameter



5a plurality of carriers each having an identification target for
carrier identification, configured to hold articles, and attached to
the endl ess driving nedium and a plurality of stations each
having a hand configured to load articles to or unload articles from
the carriers, and a sensor configured to detect the identification
target at a predeterm ned position upstreamof the hand along a
rotation direction of the endl ess 10dri8¢i ng nmedi um for outputting a
detection sjgnal rrier and an identification signal of the
carrier. ﬁtgAﬁlseiﬁﬁﬂﬁﬁggtransport system according to claim1, the
transport system being configured to use the detection signal of the
carrier as atimng signal for starting 15unl oadi ng or unl oadi ng
operation of the lalfport system cdmphififg:t ransport system according to
claim?2, the identification target conprising an attachnent
configured to attawless fitviganédian cénfighlad teesothieds o cileulatinggnanedj um  f or
identification of the carrier, attachnents having different w dths
bei ng 20pr ovi ded plelityt dfeapietsreadhi hayingfn tlantification tajgenfgr tafréer idontiftcaibom,
direction of the endl ess driving nmedium 4. The transport

syst em accorufigurdio holf aitigles and péachedta isrpadiessisaring medivaeitd to a | ower
end of the endless d,riviFr:a% medium _a carrier, bo ty of th carriniar

bei ng provi ded 25W&EEPhs O%qaaitwglﬁt&wwnﬁgﬁag OiI?Pdé‘“F?Eﬁsé‘f'l?r“ oad

di ti bet t I d of t I i, Vi dj d th
car i er bodyUF IERRTESFPTEn F SV SHEBPTaT AOoe Oty ROt b et
the attachient bindy DRl 8RLoRASHLE AL nBGLALET ol BIon SR theBharlRe
endl ess driRf ng -19%"ne Fhim-and. an upper “portion o (fe Garrier

body. 4 P drRing Wi AP ﬁxﬁﬁﬁ&inosé/ SSRGS 8 Mook Per GhPdd HéntifiBfion signal
i cation-tar

i denti get differeht fromother identification targefs
bei ng proviged LRfer.every predeterm ned nunber of Scarriers, and the
carriers being detected by detecting a nunber of identification
targets
2. The transport system according to claim 1, the transport system being
configured to use the detection signal of the carrier as a timing signal for starting

15 unloading or unloading operation of the hand.

3. The transport system according to claim 2, the identification target comprising
an attachment configured to attach the carrier to the endless driving medium;
for identification of the carrier, attachments having different widths being
20 provided for the plurality of carriers along the rotation direction of the endless driving

medium.

4. The transport systern according to claim 3, the attachment being attached to a
lower end of the endless driving medium, a carrier body of the carrier being provided
25 below the attachment with a gap in a height direction between the lower end of the
endless driving raedinm and the carrier body of the carrier, the sensor being configured to

detect the attachment at a height position between the lower end of the endless driving



detected after detection of the different identification target.

6. A nethod of identifying a carrier in a transport system the

nmet hod conprising the steps of: 10attaching a plurality of carriers
each having an identification target and configured to hold articles
for transportation, to an endless driving nediumconfigured to rotate
in a circulating manner; providing a plurality of stations each
having a hand configured to |oad arti€l®es to or unl oadi ng
articles froamth ' . onfigured to detect the

i denti fi caﬁefff“'f%fi%?{l epé%ﬁgjp%rtg&d%?%?%dﬁgd posi tion upstream of the
hand along a rotation direction of the endl ess driving nmedium and
identifying a carrier and recogni zi ng appearance of the carrier at a
pr edet er mi ned pgsjhb&@ﬁgpmgﬁﬁtn%c@d&gwahmfm emdeftficaansagetfdfferent
operating the hand for a desired carrier. 207. A carrier conprising:
a carrier Bodyothe@tidestifaist iattgtsdring ptovickdfor avety predetermaned arizes bfrent
provi ded at an upper portion of the carrier body for attachment to an
endl es§ dr icwiciag, ang dhenayriers being detected by drtecting & iumben of ideptifiertion targelbl e
based on a width of the attachnent along a noving 25direction of the
endl ess dr ideierigd afted deipation of the different identification target.

)l

6. A method of identifying a carrier in a transport system, the method comprising
the steps of:

10 attaching a plurality of carriers each having an identification target and configured
to hold articles for transportation, to an endless driving medium configured to rotate na
circulating manner;

providing a plurality of stations each having a hand configured to load articles to
or unloading articles from the carriers and a sensor configured to detect the identification

15 target at a predetermined position upstream of the hand along a rotation direction of the
endless driving medivm; and

identifying a camrier and recognizing appearance of the carrier at a predetermined

position based on a signal from the sensor for operating the hand for a desired carrier.

20 7. A carrier comprising:
a carrier body for supporting an article; and
an attachment provided at an upper portion of the carrier body for attachment to
an endless driving medium,
the carrier being identifiable based on a width of the attachment along a moving

25 direction of the endless driving medium.



