~ DESCRI PTI ON TI TLE OF | NVENTI ON TRAVELI NG VEHI CLE SYSTEM TECHNI CAL

" FI ELD 5[ 0001] The present invention relates to a traveling vehicle
system particularly a traveling vehicle systemin which electric
power is fed to the traveling vehicle using a contactless power feed
arrangenent. 10 BACKGROUND ART[(%%g@RIPTﬂ?@re is a known technol ogy
for a conveying vehicle contrived to travel along a path for carrying
articles_in a cleanroom (e.g., in a sem conductor manufacturing

pl ant ), T wheF eCHusY VY tion is 15 a problem An electric notor is
typically used as a drive source for such a conveying vehicle.

El ectric power is suppliedTravihenaot/ernibyrekegtrzemagneti c i nducti on
fromtw power feed cables provided along the path of the conveying

vehipleaEégggg%Hﬁgfgﬁ%hod by which el ectronagnetic induction is
utilize ntactl ess power feeding will now be expl ai ned.
The two power feed cables are held in a power feed cable hol der of a
power fE@@0thil provided along the path. A core that is made
The present invention relates to a traveling vehicle system,
particularly a traveling vehicle system in which electric power
is fed to the traveling vehicle using a contactless power feed
arrangement.
10 BACKGROUND ART
[0002]
There is a known technology for a conveying vehicle contrived
to travel along a path for carrying articles in a cleanroom (e.g.,
in a semiconductor manufacturing plant), where dust production is
“15 a problem. An electric motor is typically used as a drive source
for such a conveying vehicle. Electric power is supplied to the
motor by electromagnetic induction from two power feed cables
provided aleng the path of the conveying vehicle.
[0003]
20 Amethodbywhichelectromagnetic inductionisutilized to conduct
contactless power feeding will now be explained.

The two power feed cables are held in a power feed cable holder

of a power feed rail provided along the path. A core that is made



of ferrite and has a generally E-shaped cross sectional shape is
fixed to an electric power receiving unit of the conveying vehicle. A
coil is wounded onto a m ddle protruding piece of the core and the
protrudi ng piece is arranged between the two power feed cables 5 such
that itogoes Nale GORf 3Gl %h?eH@Wﬁil egds£abLes. r e é[?cﬂ&nufr QY%
el ectric current is passed through the power feed cables, a nmagnetic
field is generated and the magnetic field acts on the coil wound onto
the corelXAls #y A& PPECE ISV ity BBt Ede FanYaeiegivehicie.-
this way, electric power is supplied 10 fromthe power feed cables to
the el extddiCl peWRIbUNCERI Ve anﬁidaietﬂa@oﬁeﬁ&@u@?f@w@@i&f &Hd) bre and
contactl ess manner and the electric power is used by the notor and
control, . devices (e.9.,.see Patent Docu t 1). A sem conduct or

anuf aci FRO TSt S0 DS AP aP SR o719 2751 BRRSE choh cbde
i nspection, exposure, inpurity injection, etching, etc., and a

t r avel ing-lvetheat e inpveessemicondutciot wakensweat weesd | oaldiag. powhsnofa
t he processing apparatuses. Cl TATI ON LI ST PATENT LI TERATURE 20[ 0004]

Pat ent .Li t.er X . i.d-.open_P Publ i cati,an No,
2002 235EE TR OE TRVENT CN: 7 e R CAL S BROBLEMT T gb0a] Power Feed
cables, a magnetic field is generated and the magnetic field acts

on the coil wound onto the core, causing an electric current to

g

be induced in the coil. 1In this way, electric power is supplied
10 from the power feed cables to the electric power receiving unit
of the conveying vehicle in a contactless manner and the electric
power is used by the motor and control devices {(e.g., see Patent
Document 1).
A semiconductor manufacturing plant has various apparatuses for
w15 processes such as inspection, exposure, impurity injection, etching,
etc., and a traveling vehicle moves semiconductor wafers between
loading ports of the processing apparatuses.
CITATION LIST
PATENT LITERATURE
20 [0004]
Patent Literature 1: Japanese Laid-open Patent Publication No.
2002-234366

SUMMARY OF INVENTION



~As expl ai ned above, the power feed cables used to supply electric
power to the traveling vehicle systemin a contactless manner

generate 5 a nmagnetic field and a portion of the nagnetic field | eaks

to the outside fromthe power feed rail. The inventor has discovered

t hat theregnscanLpesskpryity that magnetic field | eakage fromthe

power feed rail wll affect processing equipnent used in a

seniconggﬁgg manuf acturing plant where the traveling vehicle system

i s used, Larticularly i nspection equi pnent. For exanple, when a

sem conductor wafer having a line gap of 45 nmis inspected with a

| aser in as ekptiioadkeamd, nspegidwa apparaidlss assagresippl a1t Ju0m

the power feed cables sonetines affects a positioning function of the

i nspect | rat.us_and causes an _incarr.ect measurenent 15 to occur.

I par t§2UTArD 8 S IOet TP o R eV g hordrs oY bgr eLs ot ORar e Siriatarce

nodes, the problem of incorrect neasurenents becones nore of a

con®er 2 JP0H]ic fielthendbpertripfon hef miresmagniemnientiohdi sedbs to the

provi de a contactless 20 power feed type traveling vehicle system

that c magnet.i.c: fi k -

cabl o STURTOR TS BROREEM T 6067 = Areont het T Ze e POy Gyt 8 tha

system according to one aspect of the present invention conprises an

AC powerl&%Ririce 2 BOpEhRE 1 EBRdt kbR InE hiondr el dprikemepf sROp; hampwe

magnetic field reducing section. The power feed cable is connected to

the AC pov@rraSauieel it ROWetb 2 skaeQPt§RMpREAK U S iBr QW et MR tor

traveling vehicle and contrived to receive electric power through the

power feed cable jn a contactless fashion. The magnetic field .

reduci MBS T o HAS Rt IVt i dnd ' CdpacititrC L ar Y Hfit é used,

electric current flows in the coil antenna due to a magnetic field

genér atpairbycala el ect inspesttent 2Quibaehng in rbe pewakrpfieed Gakhe. a

A resonance relationship is established between the coil antenna and

t he capagji tet i.nduced-.electric current in the cail .

ant ennasael%gl(g%?élg%@%%g'gaefeogﬁaﬁug&pgsiltlélepﬁsgeo\% % If‘rﬁel%ljé}ﬁpr‘?cgced with

current flowing in the power feed cable. 15In this system the

capaci torlaserves an edwicd richebead uoesh @i ¥ @n e ppa rtalie sgo bl nmam enina foetl d

of phase with the current in the power feed cable. That is, a

magnet i i SEner Is n i - '

t he rragflre%n:l ghfg i'eld ggﬁgga%%}%f%%]? %ﬂ%ﬁ‘ﬁ% épgﬁv\%?t% Zje}gbl%%a %%Qbig%élwcttqon

result, the | eaked magnetic field fromthe power
of the inspection apparatus and causes an incorrect measurement

15 to occur. In particular, as semiconductor design rules progress
toward smaller nodes, the problem of incorrect measurements becomes
more of a concern.

[0006]
The object of the present invention is to provide a contactless

20  power feed type traveling vehicle system that can suppress a leakage
of the magnetic field from a power feed cable.

SOLUTICN TO PROBLEM

[00C7]



20 feed cable can be cancel ed out by the magnetic field having a
reversed phase. Here, "cancel out" nmeans that at |east a portion of
the magnetic field can be cancel ed out such that the effect inposed
on ot her apparatuses is reduced. Wth this system a power

source or pacBhekeR 16Qisl phieROf bW Ity tQ.QENEIR] € AoaHr é@?éct 1Sy ] f‘@h@
coil antenna. [0008] In anot her aspect of the present invention,

coil and the 5 ca acitor are not in a perfect resonance reIatlonshlp
and, inBfeaEnt 4y Fé&d&ﬁb?oﬁ‘%ééeﬁlﬁn ﬁStP%%IS%C&rr%WEeed cable,
frequency is used. Thus, the phase of the electric current induced in
the coi gwn&wnnhdepﬂmﬁn(pmaMu@Lebmdoutm@@n@haaefmélﬂ tdRuEIHd &f¥ction.
flowing in the power feed cable By using a state that is offset from
a perfe sonapce .10 .st at e, etic field that is out of_phase
to an a@tbr 6’g’ﬁe§te %Ceigcraebzl% of & nrPce |nc}glc Vil ﬁ‘g ?%‘%?(%&oﬂ?été:ﬁetigg?ipeqwr
can be generated fromthe COI| antenna. [0009] The capacitor is

pr efoer abtyerbhtn invadkum idchirevedsdodn & resordicg ¥5hiel at 2w sturp tihatd
the magnetic field generated by the eIectric current induced in the

coi | antenpaceanecels qut, {h %SJf,vEEt gl%r g m#ﬁw%gg fdbd NSy g B

feed cable. [0010] A nagneti |eI for a contact
power feed 20 system according to another aspect of the present .

i nvent i o ¥l ey hecnd oni-el Bhe @éeeeﬁgq@erﬂogrﬁ@ncan@@mﬂres@s powerl
feed system

-wé antenna and a capacitor. An induced electric current flows in the
coil antenna due to amagnetic field generated by an electric current
10 flowing in the power feed cable. A resonance relationship is
established between the coll antenna and the capacitor such that
the induced electric current in the coil antenna is out of phase
or in opposite phase with the electric current flowing in the power

feed cable.

“15 In this system, the capacitor serves to make the induced current
in the coil antenna out of phase with the current in the power feed
cable. That is, a magnetic field generated from the coil antenna
is out of phase with the magnetic field generated through the power
feed cable. As a result, the leaked magnetic field from the power

20 feed cable can be canceled out by the magnetic field having a reversed
phase. Here, “cancel out” means that at least a portion of the

magnetic field can be canceled out such that the effect imposed

on other apparatuses is reduced.



havi ng an AC power source, a power feed cable connected to the AC

~ power source, and a power reception pickup that is provided on a
traveling vehicle and contrived to receive electric power through the
power feed cable in a contactless fashion. The nethod includes the

fol | owl ngwstapsh Of RIRRA,| AG A GOLbuRBEEING; p 8ARLPIERA B & required
capacitor by adjusting a resonance relatlonsﬂlp W th respect toq5 t he
coil antenna such that a magnetic field generated by an induced

el ect rit® AT 1DVEHFSH tHe T8 19%nt eHheLMdhcel s out a magneti c
field generated by an electric current flowing in the power feed
cable. MyadsT his nethod, the resonance rel ationship between the
capacitor 10 and the coil antenna can be adjusted by exchangi ng the

capacitor. Mre particul arl magnetic field that is,out of phas
to an app?%p??gFgeaeS?BSC%aéfbghSeﬁgFﬁFgﬁ BQVSQ%HSHgiEBQtﬁgl&a6§§i?BF
so as to achieve a resonance state that is offset froma perfect

r esonanceastidtas; ats[r0¥llh a pEhéeatjustomanof refletiesshapcand, instead,
relationship is a step of adjusting a phase 0 of the induced current

in the coil aatenna,and g, ti 6, f+i eld i
ant enna bf ﬁﬁehiﬁguceg cur?ggggfg ﬁg'?ﬁbafo?%%ﬁ%ﬁ%gggﬁ%F%%ﬁgﬁﬁﬁéPsed°
201 npedance Z of a circuit consisting of the coil antenna and the

capaci t'dy¥is=2 Rhe-rhasicof] hdecddaidlitagervengehed et ed lackbescwiol pntenna
antenna = -N x dO' dt Induced current | generated in coil antenna =

Vel Z, is no%tgj}@i_li&téi th%ﬂ?ﬂ%rs@t@gt@ttH@EQEPEhtw&ﬂ% by, £h€ power
i nduced current = 1/(4nr) x [J(J2 + r2)-112];
feed cable. Byusinga state that is offset froma perfect resonance
10 state, amagnetic field that is out of phase to an appropriate degree
for canceling out the leaked magnetic field can be generated from
the coil antenna.
[06C9]
The capaciter is preferably contrived to achieve such a rescnance
U15 relationship that the magnetic field generated by the electric
current induced in the coil antenna cancels cut the electric current
flowing in the power feed cable.
[0010]
A magnetic field reducing method for a contactless power feed
20 system according to another aspect of the present invention is a
magnetic field reducing method for a contactless power feed system

having an AC power source, a power feed cable connected to the AC

power source, and a power reception pickup that is preovided on a



Phase 8 of the induced current = cos (R/Z), where L is an inductance
of the coil antenna, Cis a capacitance of 5 the capacitor, Nis the
nunber of w ndings of the coil antenna, dO dt is a rate of change of
a magnetic flux in the coil antenna, r is a distance fromthe coil

ant ennag 0, & IRPRRIIC 1 UXdt B3t el $veQ e reeducederdct$ia S&ngt Ridhugn
the coil antenna, and Ris a DC resistance of the coil antenna.
10Wth this nmethod, the values of the_ coil_ antenna and the capaci.tor
can be 'dit BAMEFtFTH CadEnte 2 ABVARTREEORS FHFECTS BPeTHE hAWENFLONeS
[0012] Wth a traveling vehicle systemaccording to the present

i nvent ite £ e magneldsc offi pldpgenagatedoby anpones ; faed wahlo-16an a
be cancelled out with a magnetic field having an opposite phase

generated by..a cqil antenna. BRI EF DESCRI PTI.ON .OF W N 0013

Jor gur e P o I Ve Greoam ey I LA i WahraRbect to

systeminside a cl eanroom Figure 2 is a partial side view of an

ovebhead:a canél amgenehisclan sisteamandean cofee héakrienateld hg areiinelueed
electric current flowing in the coil antenna cancels out a magnetic

field generated by an electric current flowing in the power feed

- cable.

e

Withthismethod, theresonancerelationshipbetweenthecapacitor
10 and the coil antenna can be adjusted by exchanging the capacitor.
More particularly, a magnetic field that is out of phase to an
appropriate degree can be generated by exchanging the capacitor
so as to achieve a resonance state that is offset from a perfect
resonance state.
M'15 [0011]
The adjusting of the resonance relationship is a step of adjusting
a phase 6 of the induced current in the coil antenna and a magnetic
field H generated at the coil antenna by the induced current using
the following relationships:
20 Impedance Z of a circult consisting of the coil antenna and the
capacitor = oL - 1/wC;
Induced voltage Vc generated across coil antenna = -N x d&/dt

Induced current I generated in c¢oill antenna = Vc/Z;



Figure 3 is a vertical cross sectional view of an inside of a rail.

" Figure 4 is a partial side view of an overhead traveling vehicle
system and an overhead traveling vehicle. 5Figure 5 is a vertical
cross sectional view of a power feed unit. Figure 6 is an expl oded

vi ew showlag_m@a@_cvafriggasHpgéﬁérgie&hgt poMer b eedhiiiina FOWHR 4 ddicd
partial perspective view of a rail. Figure 8 is a sinple sketch
showi ng a positional relationship 1Q between the rail, a processing
apparat%‘ér,g%fh E %/gf%%r)ca’hcé'ﬂ%g cireuitl’ Figure 9 is a side view
of an antenna attached to a rail. Figure 10 is an equivalent circuit

of a cont aatless pewehef eedused! corrand & aoisst ganpel ivged rcuit. 15
DESCRI PTI ONS OF THE EMBODI MENTS [ 0014] An enbodi ment of the
present invention.w.l |l now be_explained with reference to the

- 6P Radc Y ¢

dr awi ngs. U] 66181 20F1TTEN AVt T i VRN € Sy3tRmPPAE G PI
is a schematic view of a contactless power feed type overhead
travel i e vpateteystiemsl tHmatnuges: a fhowerd ifresd cdabibe cHid everdmead
traveling vehicle system1l is installed in a
d®/dt is a rate of change of a magnetic flux in the coil antenna,
r 1s a distance from the coil antenna to a magnetic flux that is
Fy to be reduced, J is a length of the coil antenna, and R is a DC
resistance of the coil antenna.
10 With thismethod, the values of the coil antenna and the capacitor
can be calculated in advance.
ADVANTAGEOUS EFFECTS OF THE INVENTION
(00121
Withatravelingvehicle systemaccording to thepresent invention,
15 the magnetic field generated by a power feed cable can be cancelled
out with a magnetic field having an opposite phase generated by
a coil antenna.
BRIEF DESCRIPTION OF DRAWINGS
[00131
20 Figure 1 is a schematic view of an overhead traveling vehicle
system inside a cleanroom.

Figure 2 is a partial side view of an overhead traveling vehicle

system and an overhead traveling vehicle.



sem conductor plant or other cleanroom environnent and serves to
" transport a FOUP (front opening unified pod) that will be expl ai ned
| ater. The overhead traveling vehicle system 1l conprises chiefly a
rail 3 and an overhead traveling vehicle 5 contrived to travel 5

al ong themighlre33 E@0$65ertlcgmeck8§éd§e8{1éﬂ§lS@ﬂé&Qﬂ@U&ﬁQ!néh&g“of a
wi Il now be explained. The sem conductor plant has a plurality of

bays (processes) , and an inter-bay route 51 is provided to connect
renot e "to one another. 10 An intra-bay route 53 is al so provided
wi thin each bay. Each of the routes 51 and 53 conprises a rail 3.

[ 0017] FAgplrer alid y odrproCessiagiappaf anisesrhbaant-Hvel eng.vehicle
sem conduct or processing apparatuses are arranged along the 15

intra-b Joutes. 53, Additi.o | oadi.n ort 57 is provided near
each ofg%%e 1 JeE s ny” %%%a{gqﬁ§%¢ g%?%w%ﬁ%é% “he | oading ports 57
are provided directly under the intra-bay routes 53. Thus, the

ovefhead Frhgveki ngsvehistteldlt cavelssatongniherireai bE & @ndetrrﬁm@mrﬁs: .
FOUPs between | oading ports 57. 20[0018] (2) Rail As shown in

Figure 2, aizl i it | i
of “col ume U Fhe 15 1o ER e See ERTUAR A it i A e
an electric power supply rail 13 provided on a bottom portion of the

travel iRR)gaifead unit.

Figure 7 is a partial perspective view of a rail.
Figure 8 is a simple sketch showing a positional relationship
10 Dbetween the rail, a processing apparatus, and a noise canceling
circuit.
Figure 9 is a side view of an antenna attached to a rail.
Figure 10 is an equivalent circuit of a contactless power feed
section and a noise canceling circuit.
) 15 DESCRIPTIONS OF THE EMBODIMENTS
[0C14]
An embodiment of the present invention will now be explained with
reference to the drawings.
(0015]
20 (1) Overhead Traveling Vehicle System
Figure 1 is a schematic view of a contactless power feed type
overhead traveling vehicle system 1 that uses a power feed cable.

The overhead traveling vehicle system 1 is installed in a



[0019] (a) Traveling rail 5The traveling rail 11 is made of, for

" exanple, alumnum As shown in Figure 3, the traveling rail 11 is
shaped like an inverted Uin a cross sectional view and has an upper
face section ha and two side face sections 11lb. A pair of inwardly

eXte”d'MfééﬁuéE@E’%zaﬂ& %WB%%% dics) §088r$1‘§~9 ShULE Ne, g1 e Jace

sections 11b. 10 A second traveling sur ace ormed on an
i nside surface of an up per portion of each of the side face sections

11b, andF3NIRRTE 2t FaVRl (frgrduppaeenpiwikigbprad Wirtamidddes sixpdained

surface of the upper face section |la. [0020] 15(b) Electric power

suppl y 1#idr Thenel e¢biheaROVEivSLORY Wdtaid1 el 3 yeQBRI I @SS £fd 1 erly
pair of power feed cabl e holders 15 and 15 provi ded on both sides of

a | ower_portian the travelin ral on the power feed
cabl e (folrs Hashart v EREaRar FEbr L pBer et bl castay n g o raver
each 20 conprising a litz wre nade of a copper wire or other
conductaenonvrre: covier 2. with an insulating material. An electric
power supply device (not shown) is provided at one end of the power

f eed ca[tﬂ(ﬂsg]

The inside of the semiconductor plant will now be explained. The
semiconductor plant has a plurality of bays (processes), and an
inter-bay route 51 is provided to connect remote bays to one another.

10  An intra-bay route 53 is also provided within each bay. FEach of
the routes 51 and 53 comprises a rail 3.
[0017]

A plurality of preocessing apparatuses 55 and 55, e.g.,

semiconductor processing apparatuses, are arranged along the
,.15 intra-bay routes 53. Additionally, a loading port 57 is provided
near each of the processing apparatuses 55 and 55. The loadingports
57 are provided directly under the intra-bay routes 53. Thus, the
overhead traveling vehicle 5 travels along the rail 3 and transports

FOUPs between loading ports 57.

20 [(0018]
(2) Rail

As shown in Figure 2, the rail 3 is suspended from a ceiling 9

with a plurality cof columns 7. The rail 3 comprises chiefly a



17 and serves to supply a high-frequency electric current to the

" pair of power feed cables 17 and 17. [0021] (3) Overhead Traveling
Vehi cl e The overhead traveling vehicle 5 conprises chiefly a
traveling 5 section 21, an electric power receiving section 23, and a

hoi st deiyi809i88CEAOD 2P andhgntdBYEli g S&6dE A 2d1 ¢ sr@llrre@a;smmded
arranged inside the traveling rail 11 for traveling along the rail 3.

The el ectric_power recejving_section 23_is a nechani sm arranged

i nsi de tHe® e?gEF??cpﬁﬁﬁk?n gﬁp?§er%F?V§§l$%rr?é%ei%rng el ectric power
from 10 the pair of power feed cables 17 and 17. The hoist driving
section[@818% a mechani sm arranged bel ow the electric power supply
rail 13 for hoIding and hoisting a FOUP 4 up and down. [0022] (a)
Travellng t éSThe tr veling section 21 is arranged inside the
travellng ffe &&gh5€ pair of first guide wheels 18 and 18, a
pair of second gui de wheels 19 and 19, a travel driving wheel 20, and
a not or 2ZheTheavswbing et 1glil de meheeb$, I aadaiflar elarrianged a8 diatvn
sides of a |lower portion of the traveling section 21 and rotatably

SUPPO”PH @-9 e 2, 3&«4@ ext.end & };11 . Vﬁ%ﬁé@%ﬂ &et 18 L4y

r espect e traveling direct & first guide

wheel s 18 and 18 are arranged on the first traveling surfaces 11c of
t he tray@|¢n@;Q%§|squlona view and has an upper face section lla and

two side face sections 1lb. A pair of inwardly extending first
traveling surfaces 1lc is formed below the side face sections 11b.
10 A second traveling surface 11d is formed on an inside surface of
an upper portion of each of the side face sections 11b, and a third
traveling surface 1le is formed on an underside surface of the upper
face section 1lla.
{0020]
.”15 (b) Electric power supply rail
The electric power supply rail 13 comprises chiefly a pair of
power feed cable holders 15 and 15 provided on both sides of a lower
portion of the traveling rail 11. Arranged on the power feed cable
holders 15 and 15 is a pair of power feed cables 17 and 17, each
20 comprising a litz wire made of a copper wire or other conductive
wire covered with an insulatingmaterial. An electric power supply
device (not shown) is provided at one end of the power feed cables

17 and serves to supply a high-frequency electric current to the

10



[ 0023] The second gui de wheels 19 and 19 are arranged on both

si des of an upper portion of the traveling section 21 and rotatably
supported on an axle extending in a vertical direction. The second
gui de wheels 5 19 and 19 use the second traveling surfaces lid of the

travel ifg x ald pblveas A desrdaces apd prevent the position of the
vehicle fromdrifting in a transverse direction (left-and-right

directign . w.th respect to an advancenent direction) . [0024] 10The
travel th%h]ng wheel 20 is arranged in an approxi mate center of the
traveling section 21 and is pressed against the third traveling
surface | i8)obvthrebhtiavehirayginagi VeAicweth a spring or other pressing
nmeans. The travel driving wheel 20 is driven with the notor 22. As a
result, t over head. travel.i.ng vehi.cl.e travel s al gng the 15rail _3.
{0025 " ( b} PRI LT F e v St JERGSa8co: iR Taf it ndr dvering
recei ving section 23 has a pair of pickup units 27 for obtaining

el ett r iseqicwer Zlr,omnt led egdini cofpopewercicesd icgblsest20nl123andnii7a hohet
specifically, the two pickup units 27 and 27 are arranged

tr a”SV%{rS_L%‘iéﬁﬁa%@%C S 250 eﬂ?@t?&@@;;}hﬁgse% e £ H?l%;rﬁééhé’r?if‘g’rﬁ a$YBRLY g

rail 13. Ea e pickup units a genera

inside the traveling rail 11 for ftraveling along the rail 3. The
electric power receiving section 23 is a mechanism arranged inside
the electric power supply rail 13 for receiving electric power from
10  the pair of power feed cables 17 and 17. The hoist driving section
25 is a mechanism arranged below the electric power supply rail
13 for holding and hoisting a FOUP 4 up and down.
[0022]
(a) Traveling section
.'15 The traveling section 21 is arranged inside the traveling rail
11 and has a pair of first guide wheels 18 and 18, a pair of second
guide wheels 19 and 19, a travel driving wheel 20, and a mctor 22.
The two first guide wheels 18 and 18 are arranged on both sides
of alower portionof thetravelingsection 2l androtatably supported

20 on an axle extending in a left-and-right direction, with respect

to the traveling direction of the vehicle. The first guide wheels

18 and 18 are arranged on the first traveling surfaces 1lc of the

traveling rail 11.

11



E- shaped cross sectional shape and conprises a core 29 nade of
“ferrite and a pickup coil 31 wound onto the core 29. The core 29 has
two protrudi ng sections 29a and a mddl e protruding section 29b
arranged in between. The pickup coil 31 is wound onto the middle
protrudipgzsection 29b. 5[ 0026] The two power feed cables 17 and
17 held in a power feed cable holder 15 are arranged between the

m ddl e protrudin% section 29b and the respective protruding sections
29a. When ‘25hPGROPFediERt yRER RNt R89paS SFE ARIGUYIES k8 Bath wfdes of
power feed cables 17 and 17, 10 a magnetic field is generated which

acts onat hepeirckept ton bf3dhandagenengtasctaivn nduged reuaeaBl vidhgd-ted
pi ckup coil 31. In this way, electric power is supplied fromthe pair

f f eed -cabl 7 and 17 to. t i ck it, 27 i tact|
mannor ShER L HA CERE B neror 25 AL SRR arkie PRRPEH G pgRa e

supplied to control 15 devices. The pair of power feed cables 17 and
17 of the sh@ctd iusepdher ssappky traivkliBgandrfhecsl etdiro £ tgowerraveling
receiving section 23 of the overhead traveling vehicle 5 constitute a

cont act r I 3 [[QQ27 Lst driwi t.i on
As shovx#glf% 1%?\3% gﬁ%ﬁg %ﬁg%g?gtgﬂﬁ iV ngénstgggil%ﬁg‘?%gﬁgg)6%5&2%3%%115%56
chiefly a main body frane 35, a |ateral feeding section 37, a 8 drive
39, a hofet dyddyri4m iam ta ssivstr seabiise48ion] D28t -and Thignmidi dsodyion
frame 35 is a nmenber fixed to a bottom portion of the electric power

recei Vipg$eeddoie23: 0 Ak rams aeEshdf e AScenghp. rearward frame 47

are provided respectively on front and rear 5 sides of the main body
frame 3?0024}

10 The travel driving wheel 20 is arranged in an approximate center
of the traveling section 21 and ispressedagainst thethirdtraveling
surface lie of the traveling rail 11 with a spring or other pressing
means. The travel driving wheel 20 is driven with the motor 22.
As a result, the overhead traveling vehicle 5 travels along the

15 rail 3.

[0025]

(b} Electric power receiving section

The electric power receiving section 23 has a pair of pickup units
27 for obtaining electric power from the pair of power feed cables

20 17 and 17. More specifically, the two pickup units 27 and 27 are
arranged transversely adjacent to each other inside the eleciric
power supply rail 13. Each of the pickup units 27 has a generally

E-shapedcross sectional shape and comprises acore 29made of ferrite

12



[ 0029] The | ateral feeding section 37 feeds the 0 drive 39, the

" hoi st body 41, and the hoist table 43 in, for exanple, a sideways
direction and can transfer a FOUP 4 to and froma side buffer (non
shown) 10 provided on a side of the rail 3. The G drive 39 turns the
hoi st bhody 4L Wity hegi I i t [ r f
P e e e e v ded [ hei et hara e
body 41 to raise and |l ower_the hoist table 43. The hoi sting neans

conpr i RLPLFHIRG SREFACNEARE 3E & BFIG PBTRE THAGRE %J‘a:rbgﬁb g arged
arranged around the wi nding druns. The hoist table 43 is attached to

an end pobkiteeenf. theeheldkigdcokl Ry @ shwdept s A takatLdd e Wit udheg
belt 59 has been reeled out fromthe druns such that the hoist table

43 is Iomeged ng with a FOUP 4. [0030] 20The FOUP 4 houses a

pl ural i1y of*'sehitonduct or wafers inside and has a rempvable |id
provided on a front face thereof. A flange 49 is provided on an upper
por ti onf@iZdhe FOUP 4 and the flange 49 is held by the hoist table
43. [0031] (4) Power Feed Cabl e Hol der The structure of the power

Since the St7 HRDRATBl Ht IR e (o Ry | ebA it SRaaRd s
15 are generally the sanme, the structure of only one wll be
explaiﬁﬁﬂﬁkFOd§£Fre arranged between the middle protruding section 29b
and the respective protruding sections 29a. When a high-frequency
current is passed through the pair of power feed cables 17 and 17,
10 a magnetic field is generated which acts on the pickup coil 31 and
generates an induced current in the pickup coil 31. In this way,
electric power is supplied from the pair of power feed cables 17
and 17 to the pickup unit 27 in a contactless manner such that the

travel motor 22 is driven and electric power is supplied to control

15 devices. The pair of power feed cables 17 and 17 of the electric

—

power supply rail 13 and the electric power receiving section 23
of the overhead traveling vehicle 5 constitute a contactless power
feed section 33.
[0027]
20 (c) Hoist driving section
As showninFigure 2, thehoistdrivingsection (heoist) 25 comprises
chiefly & main body frame 35, a lateral feeding section 37, a &

drive 39, a hoist body 41, and a hcist table 43.

13



The power feed cabl e holder 15 conprises an outside holder 61, a

" plate nmenber 62, and a plurality of inside holders 63. The outside 10
hol der 61 and the plate nenber 62 have prescribed correspondi ng

| engt hs, and the inside holders 63 are provided with respect to the
assenbl ggop@j r conprising the outside holder 61 and the plate nenber
62. [0033] 15The outside holder 61 is formed as a one piece integral
unit nmade of a resin and has a main face section 65 and a pair of
side faceT g‘&c??bﬁsb%diyaﬁﬁfmﬁ% 3thaf BXEEMET dtlered by Pr%ﬁ?%‘a@@%%%%
of the main face section 65. The nmain face section 65 extends

per pendiledlledreor tie bbeepl saee DFindepanen 2B . Figuesntvand réangd 2@ng
extends vertically in a cross section. The side face sections 67 and

68 al so_ extend i he di ctlon n icular to the pl f the
paper af ornega%"fadrecglt reanfllfniau e R ec‘{ﬁdgerﬁldﬁsﬁ?d:qlnvealyrldp M and rear

hori zontal direction fron1the edge portions of the main face section
65. SThes sigte dacehsewtinm&ly hiasamee f3%st portion 67a on a near-base
side and a second portion 67b that extends fromthe first portion
67a. They (ﬁggpnd portion 67b is thinner than the first portion 67a and
has a hi egree of flexibility. A bent section 67c that is 5 bent

inward into a_ hook-like shape is fornmed on a tip end of the second
portion 678 ¥abkespleleedingeradtorr®8 hidseast Lhst Opdriven B8aenhaist
near - base side and a second portion 68b that extends fromthe first

porti o fBaa1ThanSerenbiRa £hBNe68b: L5 AdY Bughpiban ébée&&gzétda%retc't%n
68aandhas ahlghdegree of flexibility. Abent sectlon 10 68c  that iIs

bent in d into a hook-like shape is formed on tip end of the
second 5&5{ t5%8h BB S TT0)FOVE A h GGt A S & |56r?166m1ﬁfself dAeed sbpwn)

the side face section 67 of the outside holder and engages with an
engagi nrsectddrn lbf s(Begufetdd 1T @.nedhensadbov s opm stfac e mf Hohet
traveling rail 11. Wth this structure, the power feed rail 13 is

fixed to{}he tﬁ@ﬁﬁh&?%.%%élz%%t O%a%ke to make it easier to transfer

a FOUP 4. A hoistingmeans (not shown) is provided inside the hoist
body 41 tec raise and lower the hoist table 43. The hoisting means
comprises, for example, four sets of winding drums and a belt 59
m15 arranged around the winding drums. The hoist table 43 is attached
to an end portion of the belt 59. Figure 4 depicts a state in which
the belt 59 has been reeled out from the drums such that the hoist
table 43 is lowered along with a FOUP 4.
[0030]
20 The FOUP 4 houses a plurality of semiconductor wafers inside and
has a removable lid provided on a front face thereof. A flange 49
is provided on an upper portion of the FOUP 4 and the flange 49

is held by the hoist tabkle 43.
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The plate nenber 62 is a plate made of thin copper sheet netal 20 and
" conprises chiefly a main face section 69 and a pair of side face
sections 71 and 73 that extend laterally fromedge portions of the
mai n face section 69. The thickness of the plate nenber 62 is, for
exanpl efg§38) mm and the thickness is preferably in a range fromO.?2
to 0.4nm The main face section 69 extends perpendicularly to the

pl ane of tﬁg paper in Figures 5 and 6 and extends vertically in a
cross sectli*fonFoTRE £PGE £abdSsECLP6Ks 71 and 73 al so extend in the
direction perpendicular to the plane of the paper along side 5 the

mai n face Tsectitenct@randfi rha Hoghkiwaeédhapaentall dideats e 1fir et he
edge portions of the main face section 69. The plate nenber 62 has a

sane sha as_an inside, surfac f the outside holder 61 and |j hel d
in clo§%£§%%%%ﬁ§]%ﬁ%39t LPﬁ??%E%'u fac 1%?et5%eo%?%?%ﬁﬁ¥%ﬁd%éﬁ%ﬁf% of
Thus, the main face section 69 of the plate nenber 62 10 is in close

contacttig tdewere ferdi debsarieioteof 1tthendel h e ecnectildy 6be ofaride the
outside holder 61. Simlarly, the side face section 71 of the plate

menber St ¢l 5 t, W | NS surface of the side
face sé%%?on 7 6% t éﬁgﬁ%%%d%l %Pﬁ%r f?égﬂﬁjthe side face section
73 of the flate menber 62 is in close contact with 15 the inside
surfacel®34he side face section 68 of the outside holder 61. Once

installed, tip ends of the side face sections 71 and 73 of the plate

enber 62rarepbRspecdiy elab B MANGRY hBRskdRpthechent $8ciifas P and ,
68c. [0036] 20Each of the inside holders 6§ Is formed as a one-piece

i nt egral nber de of resin.. As_shown in Figure 7, the inside

hol dor & BSS AP ST Ged AT PEISERIBEY PRIBAVAIP HITHE ddss chBF Gt teriidte

Ofl%heﬁholder 6l and the plate member 62 have prescribed corresponding
lengths, and the inside holders 63 are provided with respect to
the assembled pair comprising the outside holder 61 and the plate
member 62.

{0033]

V»15 The outside holder 61 is formed as a one piece integral unit made
of a resin and has a main face section 65 and a pair of side face
sections 67 and 68 that extend laterally from edge portions of the
main face section 65. The main face section 65 extends
perpendicularly to the plane of the paper in Figures 5 and 6 and

20 extends vertically in a cross section. The side face sections 67
and 68 also extend in the direction perpendicular to the plane of

the paper along side the main face section 65 and in a rightward

horizontal direction from the edge portions of themain face section

15



out side holder 61 and the plate nenber 62. The inside holders 63 are
" arranged at a pitch of, for exanple, 250 to 300 nm Each of the

i nsi de hol ders 63 conprises a main face section 75, two power feed
cabl e hol ding sections 77 and 79 provided such that they extend
lateral by, f rom twBel A& BREaLE PRl QNS o bB_@t%h%i@%ﬁ §‘?‘féa’rm?3a%e
75, and two side face sections 81 and 83 extending laterally trom
edge portions of the main face section 75. An outside surface of the

i nsi de PTUSTBR RESCHENBPEFLG t heP St SHAsEdes TERe ki ber sfumoade on
of the outside holder 61. Thus, the inside holders 63 fit into the

out si desTw] damebtechhe podpr enls0f ikhenhshlerfacen seet FoRst b Bdiand7a
83 touch against or are in close proximty to the bent tip end faces

of the bent section 7c_and 68 of.thﬁioutsid hol der  61. ce ,
“nstal 190 M6 3 el ROFaBre: o3-St Tt st & G0F SFPhREn 67¢ that is
5 bent inward into a hook-like shape is formed on a tip end of the
second portion 67b. The side face section 68 has a first portion

68a on a near-base side and a second portion 68b that extends from

o the first portion 68a. The second portion 68b is thinner than the

4,
R

firstportioné8aandhasahighdegresof flexibility. Abentsection
10 &8c that is bent inward into a hook-like shape is formed on a tip
end of the second portion 68b.
[0034]
An engaging section 67d is formed on the side face section 67
of the cutside holder and engageswith an engaging section 11f (Figure
15 3) formed on a bottom surface of the traveling rail 11. With this
structure, the power feed rail 13 is fixed to the traveling rail
11.
[0035]
The plate member 62 is a plate made of thin copper sheet metal
20 and comprises chiefly a main face section 69 and a pair of side
face sections 71 and 73 that extend laterally from edge portions
of the main face section 69. The thickness of the plate member 62

is, for example, 0.3 mm and the thickness is preferably in a range
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el astic deformation and are secured in place in the outside hol der 61
" by their own elastic forces . The inside holders 63 not only secure
15 thensel ves in the outside holder 61 but also secure the plate
menber 62 in the outside holder 61 because the plate nenber 62 is
sandw chegh bebween . & e .ouigLde ihokgdes s61and é@@xt@ﬁhg%e@‘y ?ﬁ%ulqgrly
[0037] As shown in Figure 3, the two power feed cables 17 are he

20 the tip._ends of the power feed cable holding sections 77 and 79
and ar rshgé® Bé@B%%F@@ PﬁseFerrbé“eW@ssBa%%gﬁoéme%t@%S et gdilny
sections 29a and the protruding section 29b of the core 29. [0038]

Si nce aiplaurcaldstsy settiipai. deThol steis B akecribarged kAdardispey @ end
manner, a | arge portion of the nain face section 69 of the plate

nmenber i ns osed. Cb uen is difficult for
st de Mol Har & 64 oor RpRe A L8 e BlEPe bl prpeR) o side
5[ 0039] As is clear in Flgure 5, the distance Li from one of t he

power feed meall €sicky sapdibn 66 &hé thoserigidexfdds siectriton 6 refcttile:
pl ate nmenber 62 is equal to the distance L2 fromthe other of the

power f I d | o i seGhio I n
Phe i garen EPP Sl faP Lot P R e B e Ml Lo ot Ch A s et
The magnetic fields emanating fromthe power feed cables 17 and 17 do

not reddi NRY éakame sherewrsiale Isdaigssuriiecs afethenbers e iplder 61
non- magnetic. As a result, processing apparatuses are less likely to

_:be advegehyg ﬁéi&%rﬁ@lgﬁen@&@l‘ﬁég Jilte] dnbepkadse MI® oof the outs:Lde
-spEC|f|caIIy since the plate nenber 62 is nmade of copper (which ha

a high conduct|V|t¥% it has a strong effect of reducin nagnetlc
flux | d¥KagE A BPovFar g 1 heEasteare e e £ 96211 W GREAT 2 TiSsRaT 62

f eedi ng effiC|ency because a magnetic circuit of the core 29 forns a
cl psed 100p whese eoathticw POMRhd Snk ede byt rRans odftied ect horBERekcE ion
20i nducti on.
65 of the outside holder 61. Similarly, the side face section 71
of the plate member 62 is in close contact with the inside surface
of the side face section 67 of the ocutside holder 61, and the side
face section 73 of the plafte member 62 is in close contact with
15 the inside surface of the side face section 68 of the outside holder
6l. Once installed, tip ends of the side face sections 71 and 73
of the plate member 62 are respectively arranged inside the bent
sections 67c and 68c.
[0036]
20 Each of the inside holders 63 is formed as a one-piece integral
member made of resin. As shown in Figure 7, the inside holders 63

are arranged at prescribed intervals in the assembled unit of the

outside holder 61 and the plate member 62. The inside holders 63

17



[ 0040 ] Since the distances Li and L2 between the respective power

" feed cables 17 and 17 and the closer of the two side face sections 67

and 68 of the plate nenber 62, respectively, are equal, a balance can
be mai nt ai ned between the magnetic fields generated by the two power
feed cablessdiaaney 1x ; t,fot t ekasupp '

effects on ot her apé%? aﬁslgcs&g?féegoggéﬁggnfﬁgt%i'CQfSiOeIHg Fgg%&gg ggj%%{%ef
strengt hened. [ 0041 The |l ength L3 by whjich the side face section
71 of theepintid %50 Sex FRRBE I PO tHEL Theiasef §66tdeBt { on B jROWET
the sane as the length L4 by which the side face section 73 extends
from t hees@icarilaceo 181 86 6ld@n b, 7anchd he drasrisdeshaga 1$act hef%dlknd
and 73 extend to such a position that tip end portions thereof cover

t he power, feed cables _17.. Here, '"the side face sections. 71_and 73 .
Cover tTEEHIRET T CHB HE e o L ohenie gt o e Eads SAC iR
side face sections 71 and 73 extend farther toward the outside in a

| at er al 7di reect itenw side face sections 81 and 83 extending laterally from

edge portions of the main face section 75. An outside surface of
the inside heclder 63 has generally the same shape as the inside

surface of the outside holder 61. Thus, the inside holders 63 fit

£
‘w..,,,,,v‘

into the outside holder 61. The tip ends of the side face sections
10 81 and 83 touch against or are in close proximity to the bent tip
end faces of the bent sections 67c and 68c of the outside holder
61. Once installed, the inside holders 63 are in a state of slight
elastic deformation and are secured in place in the outside holder
6lby their ownelastic forces. The insideholders 63 notonly secure
15 themselves in the cutside holder 61 but also secure the plate member
62 in the outside holder 61 because the plate member 62 is sandwiched
between the outside holder 61 and the inside holders 63.
[0037]
As shown in Figure 3, the two power feed cables 17 are held by
20 the tip ends of the power feed cable holding sections 77 and 79
andarrangeddeep insidethe respective spacesbetweenthe protruding
sections 29%a and the protruding section 29b of the cocre 29,

[C038]
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15 than the laterally outernost portions of the power feed cables 17
“and 17. Since the lengths by which the two side face sections 67 and
68 extend fromthe main face section 69 are the sane, a bal ance can
be mai nt ai ned between the magnetic fields generated by the two power
feed cabl I3 r; , f Sl ;

adver se e?ﬁf%%i%Egﬁ&%#ﬁé?wgg5§§3Fﬁggiﬂ%%§£ggq%?9%§3%29%§§§}g?ﬁggwarSEd
| eakage i s strengthened. Also, since the tip ends of the side face
sect i on8aFieAnd? PRI RF piodt € IndhFelaé2 ExFendetbliench? pobitthonsiate
that they cover the power feed cables 17 and 17, the magnetic fields
enanat i fignbé r 00 trheative pepBEelicedcadd @Sedy1 @NA t17 509, ROL c118RAELY the
| eak to the outside. [0042] Since the plate nenber 62 is arraB?ed 29
a side of the outside hol der 61 where. the two_ power feed cabl es

and 17 Ja?%l%?r%%gi ,Sig'%.t%n”%%s&? 51T REH 1 heE RS R MGt e T1ux.
dust fromthe plate nmenber 62 is not likely to escape to the outside
every i f[@ho%her object collides against the overhead traveling
vehicle system 1. Asa result, an overhead traveling vehicle system

accordi ngAtsOiEhE§ear in Figure 5, the distance L1 from one of the power

feed cables 17 and 17 to the closer side face section 67 of the

plate member 62 is equal te the distance L2 from the other of the

., i
e

power feed cables 17 and 17 to the closer side face section 68.
10 In the figure, L1 and L2 are the shortest distances between said
parts. The magnetic fields emanating from the power feed cables
17 and 17 do not readily leak to the outside because the plate member
62 is non-magnetic. As a result, processing apparatuses are less
likely to be adversely affected by magnetic field leakage. More
15 specifically, since the plate member 62 is made of copper (which
has a high conductivity), it has a strong effect of reducing magnetic
flux leakage. Also, providing the plate member 62 improves a power
feeding efficiency because a magnetic circuit of the core 29 forms
a closed loop when electric power is fed by means of electromagnetic
20  inducticn,
(0040]
Since the distances L1l and L2 between the respective power feed

cables 17 and 17 and the closer of the two side face sections 67
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10 enbodi nment of the present invention is not likely to cause a
problemwhen it is used in a cleanroom [0043] Since the inside
hol ders 63 function both to hold the plate nenber 62 and to hold the
pair of power feed cables 17 and 17, the nunber 15 of conponenents of
the sysiemaan thenkeguiged nd@ddls Asserbly-and 14i sassenblyr ofa 8 ance
power feed cable holder 15 will now be explained. First, the plate
menber 62 is fitted, into the inside of the outside holder 61 . Wen
this | SHORE TERRT2ERBANRNOMGUh LIE BIBRBELEnkl ¢ e IeacE 2466t PBrtlpy two
and the second portion 68b of the side face section 68 of the outside
hol der wdwer € ebbexash @sitiiaggd ad t he 4 irpsends e Liecplkat £ sipherss8Ag
are fitted inside the bent sections 67c and 68c. In this state, the

| ate nenber 62_Ls ] oosel secured in the outside hol der .61 Xt ,
Phe | netetas qorobs Shrcha Fomn Fror it PRuSgHl Thdtet tor S61d Tesyage
inside the plate nmenber 62. This conpletes the assenbly of the power
f eel cald esthoirderheited .Di sassenbly is acconpli shed by reversing the
steps of assenbly 5 described above.

[0041]
The length L3 by which the side face section 71 of the plate member

62 extends from the main face section 69 is the same as the length

S’

L4 by which the side face section 73 extends from the main face

10 section 69, and the two side face sections 71 and 73 extend t£o such
a position that tip end portions thereof cover the power feed cables

17. Here, “the side face sections 71 and 73 cover the power feed
cables 17 and 17” means that the tip ends of the side face sections

71 and 73 extend farther toward the outside in a lateral direction

15  than the laterally outermost portions of the power feed cables 17
and 17. Since the lengths by which the two side face sections 67

and 68 extend from the main face section 69 are the same, a balance

can be maintained between the magnetic fields generated by the two
power feed cables 17 and 17. As a result, the effect of suppressing

20 adverseeffectsonother apparatuses causedbymagneticfieldleakage
is strengthened. Also, since the tip ends of the side face sections

71 and 73 of the plate member 62 extend to such positions that they

cover the power feed cables 17 and 17, the magnetic fields emanating

20



Since there are a plurality of inside holders 63, the work of

" assenbling and di sassenbling the hol der can be acconplished nore
easily. Mrre specifically, since the inside holders 63 are smaller
than the outside holder 61 and the plate nenber 62, they can be 10

instal | edoi thoUEHaybRErt 608 POS1LE oreda s eCt SE) Vi the 4 88PeCEe 10 o
the outside holder 61 and the plate nmenber 62. Renoval of the inside

hol ders, 63 can al so be acconplished nore easily because the smaller
menber stR&N°BES+EFoVed one at a time. [0045] 15(5) Noi se Canceling
Crcuit As shown in Figures 8 to 10, a noise canceling circuit 85
is instabber)in the rail 3. The noise canceling circuit 85 functions
to reduce a magnetic field emanating fromthe power feed rail 13.

[ 0046] 20As _sho in Figure 10 e, noi se canceling circuit 85 is a
resonance%%f¥€hi ecg%ﬁigs?ﬁﬁbﬁfc%?ﬂ‘%ﬁ?@ﬁﬂ§m§§O&n& 3l€§p%ti§Qﬁ Yy-side
The coil antenna 87 conprises a plurality of elongated w ndings that

ext end pat@dt edl twheard ehgt hwbspower etdedrcadfldshé 7r ahlh B7 dse shawmdend,
Figures 8 and 9, the coil antenna 87 is arranged on an outside

portion; of the power, f.eed 1 .E. c71N 0s) t]
out war d:L o% t(%g pomernsfflg%d ogg%:h%sg%g%éte g%gggt g}_t hcci,ﬁls|t’)1g\/\§r(gr#l ggehae plate
cables 17. In Figures 8 and 9, the coil antenna 87 is fixed to the

power flReEo@a2 Holngdr 15 kB8 vt Aroggharenbanthagowesbée ©3:n Thie ancther

capacitor 89 serves to reverse the phase of the induced current

frow ngoifledbecg0i laantRANa 37 tWet ByEeaRER £ 19 ] t .
cu?rent f1ow ng iﬁ'the power feed cgbles 17F [8%%%?82%%?1?26 §§%tem !

acceptable to provide the coil antenna 87 throughout the .
As a result, an overhead traveling vehicle system according to this

10 embodiment of the present invention is not likely to cause a problem
when it is used in a cleanroom.
[0043]

Since the inside holders 63 function both to hold the plate member

62 and to hold the pair of power feed cables 17 and 17, the number
ﬂ15 of componenents of the system can be reduced.
[0044]

Assembly and disassembly of the power feed cable holder 15 will
now be explained. First, the plate member 62 is fitted into the
insidecftheoutsideholder6l. Whenthisisdone, the secondportion

20 67b of the side face section 67 and the second portion 68b of the
side face section 68 of the outside holder 61 are flexed outward
and the tip ends of the plate member 62 are fitted inside the bent

sections 67c¢ and 68c. In this state, the plate member 62 is loosely
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entire rail 3 or only in locations corresponding to processing

- apparatuses 55 for which it is necessary . Providing the coil antenna
"in locations corresponding to processing apparatuses 55 for which it
i S necessary" neans arranging the coil antenna such that the 15

length dcdheq GO khanbendads et dd@¥%el.i e £t I 6Gld QR G RSPABYS ef? e
| east 70% of the length of the processing apparatus in the traveling

direction. %0048L When a high-frequency_electric current is supplied
to the Powerd 36 &gt RE I RS 1 S4nPAC hower 15 toe Rl member

Figure 8, a magnetic field is generated around the power feed cables

17. Thig magngtsi eohpBbte € Ifeas8etbl edt the Pewknduead cbb1thes Phekum .
coil 31 wound onto the core 29. In short, electric power is

transferred in contactl ess,. nanner. [0049] . anwhi l e, the
manet | E 9 RSeS| MG P Pon TRES pBher o ot BabtBe TP ePRdGtee SaenoLy
electric current in the coil antenna 87 of the noise 5 canceling

ci r 6ui tde8xcarited heodvmluced current causes a magnetic field to emanate
fromthe coil antenna 87. Wth this noise canceling circuit 85, the

interacti e a i t i 7-.gcauses .th
i nduced cgng%t£P%5§A%ggi%qékgg%gu yd%?éﬁﬁghggq%gﬂ%%r%u‘fbﬁﬁﬁ%ég%gi of
with the current flowing in the power feed cables 10 17.

Cons equEft9mR L irHe magh et ise siiesibd iagahiaei hglfeontdre looidccompdnirsnedy noge
out of phase with the magnetic field emanating fromthe power feed

cabl es bl The fblreOf p DOASEABONELl G okl Bhd 18GH Bt R CABEEle 30U LR 110 1
magnetic field emanating fromthe power feed cables 17. Here, "cancel

out" ne%ps that at |east a portion of the magnetic field
than the outside holder 61 and the plate member 62, they can be

10  installed without having to be positioned precisely with respect
to the cutside holder 61 and the plate member 62. Removal of the
inside holders 63 can also be accomplished more easily because the
smaller members can be removed one at a time,

[0045]
15 (5} Noise Canceling Circuit
As shown in Figures 8 to 10, a noise canceling circuit 85 is
installed in the rail 3. The noise canceling circuit 85 functions
to reduce a magnetic field emanating from the power feed rail 13.
[0046]

20 As shown in Figure 10, thenoise cancelingcircuit 85 is a resonance
circuit comprising a coil antenna 87 and a capacitor 89. The coil
antenna 87 comprises a plurality of elongated windings that extend

parallel toalengthwisedirectionof therail 3. As shown in Figures
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15 generated by the electric current flowng in the power feed cables
17 is canceled out. As a result, the magnetic field emanating from
the power feed cables 17 has | ess of an adverse effect on the
processi ng apparatus 55 (e.g. an inspection apparatus). [0050] 20In

this enboghaent tral theughreenghi g7field-J8akaged ant Ber Qubsi ser0fod her
power feed rail 13 is reduced due to the plate nenber 62, as

expl ai ned previouysly, adyerse effects of the magnetic field | eakage
are redE}E%d:’%‘Y/ee%%f?e&%t ﬁ@gxﬁe%%hg rt]% fagnet +e F RIS tgerePEtEa Tl tihe
i nduced current flowng in the coil antenna 87 is out of phase with

‘the | eakedendgretdabfd=el dband;1dduse thernest tesanedllceut’ t henl majetks
magnetic field. [0051] 5Since the coil antenna 87 has a plurality of

wi ndi ng e t..c_field |eakage.reduction is effective, even .
the i nabéas Cor PERC o oA R TR § haSeoH SRR B9 B fo0 R aby cor
since a |l engthwi se direction of the coil antenna 87 is parallel to

t he Spowe? thaediabadmesintZ nat hembealked nigaetdmadiwldsfarehes edusatkrse

al ong a wi de span of 10 the power feed cables 17. [0052] Si nce an

nducedegairgieslo | St GRS AAGAD Lhe Gl I AU L0035 B 1 ASI g § e RONRT 59
feed cables 17 as a power source, It 1S not netessary to prepare a
separate power source or a separate pickup coil. 15[0053] The coil

ant enna¥ 87" HRFRGFE EQphletRia sy off EhARoturFeat pekdwitg in the power feed

cables 17.

[0047]

10 It is acceptable to provide the coil antenna 87 throughout the
entire ralil 3 or only in locations corresponding to processing
apparatuses 55 forwhich it isnecessary. Providingthecoil antenna
"in locations corresponding to processing apparatuses 55 for which
it is necessary” means arranging the coil antenna such that the

“15 length of the coil antenna in a traveling direction corresponds
to at least 70% of the length of the processing apparatus in the
traveling direction.

[0048]
When a high-frequency electric current is supplied to the power

20 feedcables 17 froman AC power source 91 shown in Figure 8, a magnetic

field is generated around the power feed cables 17. This magnetic

field causes a current to be induced in the pickup coil 31 wound

cntoe the core 29. In short, electric power is transferred in a
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resonance rel ationship and, instead, a frequency in a range close to

" the resonance frequency is used. Thus, the phase of the electric
current induced in the coil antenna 87 is not conpletely out of 20
phase with respect to the electric current flowing in the power feed
cabl es ddnt Byr eséablhishipg a state that is offset froma perfect
resonance state, the coil antenna 87 can be nade to emanate a
nagnetiﬁ Jgtd that is out of phase to an appropriate degree for
cancel i t the | eaked magnetic field. [0059] The work required
to acconplish magnetic field reduction involves the follow ng steps
5A step i Hevhiwbhlae,cdid maghenna £8 é1dsempirepanefdf rafdhe pdist epeliltables
whi ch a capacitor 89 is prepared by adjusting a resonance

rel ati hip, With respect to the cqil,_aptenna 87 such that net.i c
Ferd gonaraet s haiPretrts s Bttt 1o Ehe ri DAy fr ehRiore i se
antenna 87 cancels out a nmagnetic field generated by an electric 10
cur Pentcdrniamil img Earchet gdwendfidedindbted clifrent causes amagnetic field

to emanate from the coil antenna 87. With this noise canceling
circuit 85, the interaction of the capacitor 89 and the coil antenna

87 causes the induced current flowing in the coil antenna 87 to

{ 3

be out of phase with the current flowing in the power feed cables
10 17. Consequently, themagneticfieldemanatingfromthecoil antenna
87 1s out of phase with the magnetic field emanating from the power
feed cables 17. The cut-of-phase magnetic field acts to cancel out
the magnetic field emanating from the power feed cables 17. Here,
“cancel out” means that at least a portion of the magnetic field
15 generated by the electric current flowing in the power feed cables
17 is canceled cut. As a result, the magnetic field emanating from
thepower feedcables17has lessof anadverse effect ontheprocessing
apparatus 55 (e.g. an inspection apparatus).
[0050]
20 Inthis embodiment, althoughmagnetic field leakage to the outside
cf the power feed rail 13 is reduced due to the plate member 62,
as explained previously, adverse effects of the magnetic field

leakage are reduced even further because themagneticfield generated
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[ 0055] Wth this nethod, the resonance rel ationship between the

" capacitor 89 and the coil antenna 87 can be adjusted by exchangi ng
the capacitor 89. In particular, a nagnetic field that is out of
phase to an 15 appropriate degree can be generated by exchangi ng the

capaci tigy 8% shhdscd® Achiave Bl desanance1sd atd 1 hattdhpfdsetls fqamase
perfect resonance state. [0056] More specifically, adjusting the

resonance rel ationship is a ste Q0 in,which phase 0 of the induced
Cur rentOTRET HE ol U akee BFOBRE08 RABAEL FEdr | BhaH Yonerar i Gancel
the coil antenna 87 by the induced current are adjusted using the

f ol | owi angt rgttaat 1 eanisdndl psagnetnpeddinerd Z of a circuit consisting of the
coil antenna 87 and the capacitor 89 = wL - 1/wC, induced voltage Vc
generatgﬁngfoss coil antenna 87 = -N x dO dt, induced current |
generated 1n coil antenna 87 = Vc/Z;, magnetic field H generated at
the coil antenna 87 by the induced current = I/(4nr) x [LT( J2 r2) ;

j phase 0Séfhcehdq adutcedterawd ehes=a gberdl { Ry D) winkdinegd, tBetagnetic
i nduct ance of the coil antenna 87, Cis the capacitance of the

capaci t oo 89,1 M iayd e e, ok %EQEE_g%eoévéHeif%ﬂe a &Lrrent

dO'dt is a rate of change of the magnetic flux in e coll antenna
87, r is the distance fromthe coil antenna 87 to a magnetic flux
that ist}W g dedbeedco! a1 tismaa 87) ERgiPR bY - t i SCoi FLRAE ehAeWEhvEFe
R is the DC resistance of the coil antenna 87.

1”@ direction of the coil antenna 87 is parallel to the power feed cables
17, the leaked magnetic field can be reduced along a wide span of
10 the power feed cables 17.
[0052]

Since an induced current is generated in the coil antenna 87 using
the power feed cables 17 as a power source, it is not necessary
to prepare a separate power source or a separate pickup coil.

’"15 [0053]

The ccil antenna 87 and the capacitor 89 are not in a perfect
resonance relationship and, instead, a frequency in a range close
to the resonance frequency is used. Thus, the phase of the electric
current induced in the coil antenna 87 is not completely out of

20 phase with respect to the electric current flowing in the power
feedcables 17. Byestablishingastatethat isoffset fromaperfect

resonance state, the coil antenna 87 can be made to emanate amagnetic

field that is out of phase to an appropriate degree for canceling
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Wth this structure, the characteristic variables of the coil antenna
~ 87 and the value of the capacitor 89 can be cal cul ated in advance.
15[ 0057] (6) O her Enbodi nents An enbodi nent of the present invention
has been expl ained heretofore, but the invention is not limted to

t he enbegh Nemé - 1eaked A& d9ats; €hanges. can be made wi thout departing
fromthe scope of 20 the invention. [0058] Al t hough in the

previ ou ¢%%§fplained enbodi nent the plate nenber conprises a single
plate f to have three faces, it is acceptable to make the plate
menber out of three separate plates attached together. [0059]
Al t hough Thetverprevioushy: cexptampeds e maegicraat £ tdied teaveking imvolves
vehicle systemis an overhead traveling vehicle system the present
i nventigon c | so _be applied to other vehicle traveling systens
havi ng gh%eﬁgi %ﬁ%%%ts?%g%éls al ong a path, such as a vehicle that
travels on the floor. [0060]

5 A step in which a coll antenna 87 is prepared; and

A step inwhich a capacitor 89 is prepared by adjusting a resonance
relationship with respect to the coil antenna 87 such that a magnetic
field generated by an induced electric current flowing in the coil
antenna 87 cancels out a magnetic field generated by an electric

10 current flowing in the power feed cables 17.
[0055]

Withthismethod, theresonancerelationshipbetweenthe capacitor
89 and the coil antenna 87 can be adjusted by exchanging the capacitor
89. In particular, a magnetic field that is ocut of phase to an

15 appropriate degree can be generated by exchanging the capacitor
89 so as to achieve a resonance state that is offset from a perfect
resconance state.

{0056]
More specifically, adjusting the resonance relationship is a step
20 in which a phase & of the induced current in the coil antenna 87
and amagnetic field H generated at the coil antenna 87 by the induced
current are adjusted using the following relationships: impedance

Z of a circuit consisting of the coil antenna 87 and the capacitor
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10Al t hough in the previously explained enbodi nent the traveling

"~ vehicle systemis used in a cleanroonof a sem conductor manufacturing
pl ant, a system according to the present invention can also be used
in other types of plant. [0061] 15Although in the previously

expl ai negl enhodi neREC;a;phatedmeRbeLgoBde QinrPPel AsScdseddin theenna
power feed cabl e hol der, the presen? invention can also be applied to
a power_feed cablelpolder t hat does not use a plate nenber. In such a
case, it’i3 PossiM/EthatPEhRBUHREY Indistiat §9 eind 98k &5 em8 7
the power feed cable holder 20 will be large, but the out-of-phase

magnet i€ ¢ & d rempnationd ifenomit Benegbkeantentle Wedi 1 adistoelie= | 87 38F the
Consequently, the adverse effect of the | eaked magnetic field on the

D OCES LI SRR O8N P EHUPS (P £ RS, LI, LR B sncuces

5 current = cos”‘(R/Z), where L is the inductance of the coll antenna

87, C is the capacitance of the capacitor 89, N is the number of

windings of the coil antenna 87, d®/dt is a rate of change of the

™ magnetic flux in the coil antenna 87, r is the distance from the

coil antenna 87 to a magnetic flux that is to be reduced, J is the

10 length of the coil antenna 87, and R is the DC resistance of the
coil antenna 87.

With this structure, the characteristic variables of the coil

antenna 87 and the value of the capacitor 89 can be calculated in

adwvance.

15 [0057]

R

(6} Other Embodiments
An embodiment of the present invention has been explained
heretofore, but the inventicn is not limited to the embodiment.
Various changes can be made without departing from the scope of
20 the invention.
[0058]
Although in the previously explained embodiment the plate member

comprises a single plate formed to have three faces, it is acceptable
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[ 0062] Al t hough in the previously expl ai ned enbodi nent the coi
antenna is arranged as close as possible to the power feed cables, it
is 5 also acceptable for the coil antenna to be arranged hi gher or

| ower than the power feed cables or farther away fromthe power feed

cabl es t® @akat enal pUbtecikfBer[ 8063bf threA tRYUAR tieh dike dY emiQug]ay
expl ai ned enbodi rent the coil antenna 10 is attached to the power
feed rajl, it is also acceptable for the coil antenna to be attached
to the ??%%%W?ﬁg rail. [0064] Al t hough in the previously expl ai ned
enbodi nent the coil antenna is attached to one side of the rail, it

i s al sol@¢keptable if the 15 coil antenna is attached only to the
opposite side of the rail or if coil antennas are attached to both

si des of raitb. [0 ] . 1L41S le for.the t Qwer . .
feed cabl%g%Pgﬂgé 5%og?§eﬁr%ﬁl %%%bﬁ%@éfgféggé%a.?égqﬁgﬁaé$§a§¥n%ﬁ$llnq
only one of the power feed 20 cabl e holders. | NDUSTRI AL APPLI CABI LI TY

[0066] Tl pFesesternest onether dd rapeliied wedetVe tsy sdypst.ehise Fnd st

invention can also be applied to other vehicle traveling systems

having a vehicle that travels along a path, such as a vehicle that
travels on the floor.

[0060]

10 Although in the previously explained embodiment the traveling
vehiclesystemisusedinacleanroomof a semiconductormanufacturing
plant, a system according to the present invention can also be used
in other types of plant.

[0061]

15 Although in the previocusly explained embodiment a plate member
made of copper is used in the power feed cable holder, the present
invention can also be applied to a power feed cable holder that
does not use a plate member. In such a case, it is possible that
the amount of magnetic field leakage from the power feed cable holder

20 will be large, but the out-of-phase magnetic field emanating from
the coil antenna will alsc be larger. Consequently, the adverse
effect of the leaked magnetic field on the processing eguipment

can be reduced in a manner similar to the previously explained
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a traveling vehicle that travels along a path. REFERENCE SI GNS LI ST
- [0067] 1 overhead traveling vehicle system53 rail 4 FOUP 5 overhead
traveling vehicle 11 traveling rail 13 power feed rail 1015 power
feed cabl e holder 17 power feed cable 21 traveling section (conveying
vehi cl ea398yIm@3t €l ectri c power receiving section 27 pickup unit 1529
core 31 pickup coil 33 contactless power feed section

[0062}
Although in the previously explained embodiment the coil antenna
is arranged as close as possible to the power feed cables, it is
5 also acceptable for the coil antenna to be arranged higher or lower
than the power feed cables or farther away from the power feed cables
in a.lateral direction.
- [0063]
Although in the previously explained embodiment the coil antenna
10 is attached to the power feed rail, it is also acceptable for the
ccil antenna to be attached to the traveling rail.
(0064}
Although in the previously explained embodiment the coil antenna
is attached to one side of the rail, it is also acceptable if the
15  coil antenna is attached only to the opposite side of the rail or
if coil antennas are attached fo both sides of the rail.
[0065]
It is acceptable for the two power feed cables to be provided
on both power feed cable holders or on only one of the power feed
20 cable holders.
INDUSTRIAL APPLICABILITY
[0066]

The present invention can be applied widely to systems having
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61 outside holder 62 plate nenber 2063 inside holder 65 main face
section 67, 68side face section 69 main face section 71, 73side face
section 75 main face section 77, 79power feed cable hol ding section
81, 83side face section 585 noise canceling circuit 87 coil antenna

89 capagitPiveling vehicle that travels along a path.
REFERENCE SIGNS LIST
[C067]
1 overhead traveling vehicle system
5 3 raiil
4 FOUP
5 overhead traveling vehicle
11 traveling rail
13 power feed rail
10 15 power feed cable holder
17 power feed cable
21 traveling section (conveying vehicle body)
23 electric power receiving section
27 pickup unit
M15 29 core
31 pickup coil
33 contactless power feed section
61 outside holder
62 plate member
20 63 inside holderx
65 main face section
67, 68 side face section

69 main face section
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CLAI M5 1. A contactless power feed system conprising: an AC
power source; a power feed cable connected to the AC power source; 5
a power reception pickup that is provided on a traveling vehicle and
contrived to receive electric power through the power feed cable in a
contact| egs,fgshi onsidNkace asdmangtic field reducing circuit having
a coil antenna and a capacitor connected to the coil antenna, the
coil ante ga bei ngf( 10 contrjved to carry an electric current induced
therein by’a THdhetd < 3%t d"Yenerated due to an el ectric current
flowing in the power feed cable, a resonance relationship is

est abl i shed, bgtweenpdwer cidd aErmadntl tdessapiagi t or such that the
i nduced electric current in the coil antenna is out of phase with the
electric gyrrent flsolv(\ﬁ'n 15 in tthe ower feed cable. 2. The

cont actl essS’power feed syas e Accordi ng to claim, wherein the
capacitor is adjusted to achieve the resonance relationship in which
a magnet i 5f irelidsgeraretleichdycitmiitnduced el ectric current 20 in the
coil antenna cancels out a magnetic field generated by the electric

current quwi&% i e, power feed cable. 3. A magnetic field
reduci ng net ho ]Tor a contactl ess power feed

89 capacitor
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system havi ng an AC power source, a power feed cable connected to the
- AC power source, and a power reception pickup that is provided on a
traveling vehicle and contrived to receive electric power through the
power feed cable in a contactless fashion, the nethod includes:
S5preparing a coil antenna; and peepafgsng a capacitor by adjusting
a resonance relationship with respect to the coil antenna such that a
magneti c fielg 8enerat§% by an inguced electric current in the coi

ant enna cdncef's“80F2G hagRePPEeFi EPRdgR¥RF 8P ed BYPARSENEEt ri c current
flowing in the power 10 feed cable. 4. The magnetic field reducing
met hod f omna Aconbaet] essirpewer feed system according to claim3,
wherein the adjusting of the resonance relationship is a step of

adj usting_a_phase .e _of t i nduced,1 urrent _i.n _the coil antenna and
a magneti ¢ PE&%& ﬁeﬁghgﬁgﬁgdchnFﬁge?o%P &htefta P5Y oh & & Géed
current using the follow ng rel ationships: i npedance Z of a
ciréuit censbeer mpawipttive pockuanterna sapdovhéedapaei toavelidgwghicle
20i nduced vol tage Vc generated across the coil antenna = -N x

diclo/dfsq - d. | ' 5 ;
Rt e v D
=1/ (4nr) x [3- 2r2) -112] ; -1 the phase 0 of the induced

Currenpuga%dgoqmgégiess fashion; and

a magnetic field reducing circuit having a coil antenna and a
capacitor connected to the coil antenna, the coil antenna being

10 contrived to carry an electric current induced therein by a magnetic
field generated due to an electric current flowing in the power
feed cable, a rescnance relationship is established between the
coil antenna and the capacitor such that the induced electric current

in the coil antenna is out of phase with the electric current flowing

- 15 in the power feed cable.

2. Thecontactlesspower feedsystemaccordingtoclaiml, wherein
the capacitor is adjusted to achieve the resonance relationship
in which a magnetic field generated by the induced electric current

20  in the coil antenna cancels cut a magnetic field generated by the

electric current flowing in the power feed cable.

3. Amagnetic field reducing method for a contactless power feed
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where L is an inductance of the coil antenna, Cis a capacitance of
the capacitor, Nis the nunber of w ndings of the coil antenna, daidt
Is a rate of change of a magnetic flux in the coil antenna, 5r is a
di stance fromthe coil antenna to a nagnetic flux that is to be

reducedsydrdd a8t at pBRe60iduAid e owW rBbiScEL PE ESShSt a8 e o
of the coil antenna.

10

20

the AC power source, and a power reception pickup that is provided
onatravelingvehicleandcontrivedtoreceiveelectricpower through
the power feed cable in a contactless fashion, the methed includes:

preparing a coil antenna; and

preparing a capacitor by adjusting a resonance relationship with
respect to the coil antenna such that a magnetic field generated
by an induced electric current in the coil antenna cancels out a
magnetic field generated by an electric current flowing in the power

feed cable.

4. The magnetic field reducing method for a contactless power
feed system according to claim 3, wherein the adjusting of the
resonance relationship is a step of adjusting a phase 8 of the induced
current in the coil antenna and a magnetic field H generated at
the coil antenna by the induced current using the following
relationships:

impedance Z of a circuit consisting of the coil antenna and the
capacitor = oL - 1/wC;

induced voltage Vc generated across the coil antenna = -N x d®/dt;

induced current I generated in the coil antenna = Vc¢/Z;

the magnetic field H generated at the coil antenna by the induced
current = I/(4nr) x [J(J* + r?)"Y?1;
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-

the phase 8 of the induced current = cos™! (R/Z);

where L is an inductance of the coil antenna, C is a capacitance
of the capacitor, N is the number of windings of the coil antenna,
d®/dt is a rate of change of a magnetic flux in the coil antenna,
r is a distance from the coil antenna to a magnetic flux that is
to be reduced, J is a length of the coil antenna, and R is a DC

resistance of the coil antenna.
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