Cleaning Device for Ceiling Transport Facility and Operation Method Thereof [Description] [Field of the
Invention] 5[0001] The present invention relates to a cleaning device for a ceiling transport facility
and an operation method thereof, with the facility comprising a travelling guide portion for a transport
carriage, the travelling guide portion being provided on a ceiling side, a cleaning carriage that can 10
travel along the travelling guide portion wherein the cleaning carriage is provided with a plurality of
cleaning sudtisapradaeisederérliags Letnana aEasHion arpiupnryainsciieim b beesrained in
the travelling guide portion and a vacuum cleaner connected to the plurality of cleaning suction
portions for mgy%ﬁcﬁi&&q?n therewith. 15 [Background art] [00021 The cleaning device for the
ceiling transport facility Is_a device that cleans a plurality of locations in the travelling guide portion to
be cleaned Witsd rﬁ%@ %%H‘fﬂj:tions by causing the cleaning carriage along with a 20 travelling
guide. 5 MO $pecifically, such a ceiling transport facility is provided in clean rooms, such as a

down-flow t)_/pe cIeaqrﬁgorf;nré'géqllts_H%ttq(;ﬁaqmgggsfog@xgn@é%ﬁgglqfekﬂé% clegn gn_ggﬂﬁrl’gent, such
as transportg%g contalnefrs far hOldIl’]{? silicon substrates. 25 OOFggé]} Although t&%cesllnﬁatransport
facility may B&BrRiEed Y EeaR 8o thSREKHE Bt afibHe fon ﬁ%eﬂfavéTffﬁgB glitfe PBFIOW which
dusts tend tocadhergng antiravelimgageiole. peididthéod usttaahepedtarid HegenthatddaneHengavelling
guide 30 pogigads piagisstashiapdyietigmipvedaitealisesaduonlendhah i cantamsnatestthaspace in
which the cqling,fransportfacilly, s atalied, o the adhered and aceumulfted dyst drifts away from
the travelling guide portion because O%Ifﬁe%lr ovycrea ed asetﬁe?ransportecarrlggeafravﬁs_or by the
vibration of the@vigeslingiide pplasaliBsTaliscleeiagingtdioagerrrenmnsedies raoeioamipghe
travelling guitle tad sitiahletiionestoclphirtiesdust dsiheiedsand becolvatatédiontiie travelligeguide

portion. guide portion and a vacuum cleaner connected to the plurality of cleaning
suction portions for communication therewith.
15  [Background art]

[0002]

The cleaning device for the ceiling transport facility is a device that
cleans a plurality of locations in the travelling guide portion to be cleaned with
cleaning suction portions by causing the cleaning carriage along with a

20 travelling guide.

More specifically, such a ceiling transport facility is provided in clean
rooms, such as a down-flow type clean room, and is used to transport, for
example, articles in a clean environment, such as transporting containers for
holding silicon substrates.

25 [0003]

Although the ceiling transport facility may be provided in a clean room,
there are locations along the travelling guide portion which dusts tend to
adhere to and accumulate on.

And if the dust adhered and accumulated in the travelling guide

30 portion 1s neglected, and not removed, it causes a problem that it
contaminates the space in which the ceiling transport facility is installed as
the adhered and accumulated dust drifts away from the travelling guide
portion because of the air flow created as the transport carriage travels or by
the vibration of the travelling guide portion.

35 Thus, a cleaning carriage is caused to travel along the travelling guide
at suitable times to clean the dust adhered and accumulated on the travelling

guide portion.



[0004] More specifically, a number of locations which dust tends to adhere to and accumulate on
in the travelling guide portion are designated to be the plurality of locations to be cleaned. And by
providing the cleaning carriage 5 with a plurality of cleaning suction portions that correspond to those
locations to be cleaned, the plurality of locations to be cleaned in the travelling guide portion can be
cleaned with the cleaning suction portions by causing the cleaning carriage to travel along the
travelling guﬁ@@@ﬁdOOS] 10As an example of such a conventional cleaning device for a ceiling transport
facility, there was a Nesteesfrevifiiedl B,pluralityleiragdoingisustiah pdridns asasimply éhermyaicated to

a vacuum C'?ﬁﬁ?é&%‘?n‘%ﬁ‘&% i8r§%ﬁ9H£eE¥§9§]ﬁﬁt?§é%¥Yf&%” BEYACUH ﬁ@ﬁrg%i?e.&pc fed;ll of the

plurality of cleaning suction portions perform the sticking or suctioning actio simultaneously. (See,

for examplePPHBREDSERfSAtOnS [Bode cleanadidemdipy tREEARR R it BIMRcaEN A ransport
facility disclosetl in Platen odichentih gswanfiguied-tobe theleaningsgamidge tyoseoladirtgoadransport
carriage with plutality, of dust HCHATAP2FIes HatR0 funstionsas theinluiality 9l cleaing sugtion
portions, and by. mounting a vacuum type cleaner that functions as a suction type cleaner instead of an
D ticle to b REHUb TR S G5 LBHhCLRHD 15 VML SEAC LG P e B ks DG suction
nozzles usirmedusizgetermiageiso anrans pdoneathiadeahallio geummddly used to transport articles 25 is

converted tgggufrm cleaning work by fitting it with a plurality of dust suction nozzles and by mounting

avac type clea%esr when erfogmiqg a%eanin work.(hl?ri r art reference] 30 {Patent 1@1r9]l<l:gments]
[ €

[0007] [Patent Documer‘?tnl]e Bolicatsn f%\pcp |c‘é?%tr% g.PZ 8839%5@5" Smrrl{a?y%?

invention] 35FERRSH 5@ by sbiveg Byatha ideEiffoH) which a plurality of cleaning suction
portions are simply communicated to a vacuum cleaner and which is
configured such that, when the vacuum cleaner is operated, all of the plurality
of cleaning suction portions perform the sucking or suctioning action
15  simultaneously. (See, for example, Patent Document 1.)
[0006]

Incidentally, the cleaning device for the ceiling transport facility
disclosed in Patent Document 1 is configured to be a cleaning carriage by
providing a transport carriage with a plurality of dust suction nozzles that

20 function as the plurality of cleaning suction portions, and by mounting a
vacuum type cleaner that functions as a suction type cleaner instead of an
article to be transported, and by connecting the vacuum type cleaner with the
plurality of dust suction nozzles using ducts etc.

That 1s, a transport carriage that is normally used to transport articles

25 1s converted to perform cleaning work by fitting it with a plurality of dust
suction nozzles and by mounting a vacuum type cleaner when performing a
cleaning work.

[Prior art reference]
30 [Patent documents]
[0007]
[Patent Document 1] JP Publication Of Application No. 2000-271552

[Summary of the invention]
35 [Problems to be solved by the invention]
[0008]

In the conventional cleaning devices for ceiling transport facility, a



[0008] In the conventional cleaning devices for ceiling transport facility, a vacuum cleaner is simply
communicated to the plurality of cleaning suction portions such that all of the plurality of cleaning
suction portions perform the suctioning action simultaneously when the vacuum cleaner is operated;
thus, the suction power of the plurality of cleaning suction portions becomes 5 insufficient, so that
sufficient cleaning may not be possible. [00091  More specifically, because the cleaning carriage
travels using’ﬂ@é‘&@/é{mﬁ@@u ideSHBYEbh SomRigiserteariagas erldti HisplersmgasiciivoRleaner
instead of ap@iticlestelnhteanspdited tHhe placulity ¢ ahelitndes Lo thaupie i theeefoaninghearriage

needs to hayg 3,weight INALIR ShOUIRRSANE ATHERLAPDAUGIE: cleanbP PG NG VRGHYM
ds {0 ha I 0a1S ERRINARAE SHIRLALAD RIS ctoon SRR e

cleaner with a arge sction power cannot ounte ue to the wei mitation even wheré a Iarge

vacuum cledhér R4GHRPa BAYUREr afictih BOWAIEYHSir6lPeHRyisachighe REF4OBAOR FHARRASIS for
the plurality ufscléaningt suctiba pstiftinseithels dhérgyotion pownsr pdshdopurality of cleaning suction
portions endg@ @i being insufficient, so that sufficient cleaning may not be possible. [00101 The

shortage of the suctj Ipower@g.ca e more noticeable especially 20.when there is a large number of
el GEIErG imBSI cie

locations to be cleaned'in {fi™ GRASOrGN aHENBR dirbFikerathavsiimbst &ning
suction portionay thangagredisopartaothdse fheatinssteobt elanirarpenfid it #ns BoldtioaiNg @otion
simultaneousiya {2913 25iacisenially: sinee thenasumm sieaser BruRiediiaihelclaamingcagiage
mountsa bafiery o1 ACLIRNg pIecic pover, e vacyum, dSaner ends o pve alow syciign capaciy
for its weight. T1is is alSo a cause forinsuticient Suction power of the prurality 6f Cleaning suction
portions. [0GEM 3anMdratsplerimiasiclene travelling guide portion in a ceiling transport

Therefore, the vacuum cleaner with a large suction power cannot be
mounted due to the weight limitation even where a large vacuum cleaner
having a greater suction power is desired to provide a greater suction power

15  for the plurality of cleaning suction portions. Thus the suction power of the
plurality of cleaning suction portions ended up being insufficient, so that
sufficient cleaning may not be possible.

[0010]

The shortage of the suction power became more noticeable especially

20  when there is a large number of locations to be cleaned in the travelling guide
portion and when all of the large number of cleaning suction portions that
correspond to those locations to be cleaned perform the suctioning action
simultaneously.

[0011]

25 Incidentally, since the vacuum cleaner mounted to the cleaning
carriage mounts a battery for actuating electric power, the vacuum cleaner
tends to have a low suction capacity for its weight. This is also a cause for
insufficient suction power of the plurality of cleaning suction portions.

[0012]

30 More specifically, the travelling guide portion in a ceiling transport
facility typically holds electricity supply lines for contactlessly supplying
electric power to transport carriages. And transport carriages travel under the
electric power supplied from the electricity supply lines, and operate its article
transfer with the electric power supplied from the electricity supply lines

35  when stopped.

Therefore, while a cleaning carriage can travel using the electric power

supplied from the electricity supply lines, the electric power supplied from the



facility typically holds electricity supply lines for contactlessly supplying electric power to transport
carriages. And transport carriages travel under the electric power supplied from the electricity supply
lines, and operate its article transfer with the electric power supplied from the electricity supply lines 35
when stopped. Therefore, while a cleaning carriage can travel using the electric power supplied
from the electricity supply lines, the electric power supplied from the electricity supply lines is
consumed fetasiaimEy therpbahingscarfiopsuanedierans Yia s (fshidesiatascopsiastennd bperate the
suction vacuym¢leansiuwhesceieanpog caldageois penaingh Ascetibrglyadna suelimeackuencleaner

needs to ha ) .- the. v | e i ity; for its
orght o o AIERARAHEY 5 AR e RGHHE S FABNIERA T SHE T (PR % o
described abdRA % ilkesBR Rt Brovide Aeseinitheasorevst sleamel hanshdrttatiowhich a
pluralitysof |eeptentsttobetsleangh tcan descidaemdd d@appropriately while avoiding having insufficient

suction powgjfesthe plurality of cleaning suction portions. [Means for solving the problem] [00141 A
cleaning device for g ceiling transport facility in accordance with the 15 present invention comprises a
travelling guide port?g q‘opgeﬁ%fﬁ%pl&‘f%%ﬂ?:fbevyﬁ?e ling Jfﬁ(glé p(lﬁtl%’r’ia b%?ﬁ&epﬁﬁliﬁé(a 84t ceiling
side; a cleaniasceHredgebthat, candraiseohioat thettravestiindegaidéeaontivh dehieeifothe cledingg
carriage is prhded With &l Rl R ity 1okcBleaping Sustien IBesianssies Bertosaea sHeipRifgactign on a
pluralit,of lacations.iobe. cleaned in.the 20.raveling aulde porian and g yacuum deaner gonnected
to the p?uralg}gf é_feanln suction portions for communication therewith: PRE p]furaﬂﬁy of ¢leaning
suction portidiy abd xRl geepmtBasegyPSrfieEioning units. And interrupting means is provided for
selectively pldiittis goans prevetisgpiobleammunication of each of the plurality of 25 functioning units
with the vac ﬁleaner. [00151 That is, each functioning unit of the plurality of cleaning suction

portions can be separately switched to a state in which the functioning unit is in communication with
the vacuum CIeaner‘%ﬁ@é‘i’é@i@é‘ﬁvéﬁsmga&%hng transport facility in accordance with the
15 present invention comprises a travelling guide portion for a transport carriage,

the travelling guide portion being provided on a ceiling side; a cleaning
carriage that can travel along the travelling guide portion, wherein the
cleaning carriage is provided with a plurality of cleaning suction portions for
performing suctioning action on a plurality of locations to be cleaned in the

20 travelling guide portion and a vacuum cleaner connected to the plurality of
cleaning suction portions for communication therewith.

The plurality of cleaning suction portions are divided into a plurality of
functioning units. And interrupting means is provided for selectively
permitting and preventing the communication of each of the plurality of

25  functioning units with the vacuum cleaner.
[0015]

That 1s, each functioning unit of the plurality of cleaning suction
portions can be separately switched to a state in which the functioning unit is
In communication with the vacuum cleaner by selectively allowing and

30 preventing communication of each of the plurality of functioning units with
the vacuum cleaner with the interrupting means.

That is, for each functioning unit, it is possible to allow communication
between a cleaning suction portion belonging to one of the plurality of the
functioning units and the vacuum cleaner and to prevent communication

35 Dbetween a cleaning suction portion belonging to another functioning unit and
he vacuum cleaner.
[0016]



30 preventing communication of each of the plurality of functioning units with the vacuum cleaner with
the interrupting means. That is, for each functioning unit, it is possible to allow communication
between a cleaning suction portion belonging to one of the plurality of the functioning units and the
vacuum cleaner and to prevent communication 35 between a cleaning suction portion belonging to
another functioning unit and he vacuum cleaner. [00161 _Therefore, when cleanin? the travelling
guide portion, firstly therelesniny battiageasaxisére tdtrasdliagnguttetraoetion gliksyortion while
allowing or pesatitiitg aFinemicationdedieera cledping suctionwation beldegigtiowreafdhe
plurality of “&‘Fl&%‘?{g?wgp%ﬁﬁ&’?ﬂ%h& wcét?$?9%%%%%£gﬁv%ﬁﬂ}%§”éﬂl‘é{%%atbo&% een a
cleaning suction partion belonging t anotg%g unctjoning unit and the vacuudm cleaner, In order to

clean the lo&stieRgEBetelitfedthtdtcattesphuLtothe SRGHAG RN o dha Eapuum
commubicatbeawith thedvacaesentiagnesni@didica tiNexbeteccraninfecanmegeusttauseditadravel

along the trayglling K148 RYIATLWHIR ABWIRG CATHNYAICAIRN NEWERED ACISANNGLSHFFOP RErtion
belonging to pne of the plurality of fynctiqnin ngé%for a location to be clﬁaneld that has not been
cleaned and IRER AP RN HbrEERD LRIt OATSSROR Dechibdh iné CREMAG WHER portions
belonging tapettiern thiaihctionieenumitnacat thie vatudhecleanemislesdwrto clean the location to be
cleaned thaf{ggirgsponds to the cleaning suction portion that is in communication with the vacuum

cleane And t rocess of cleaning the.locations to be cleaned while switching the functioning
ot the el L e S Tt e
repeated ung@iMificofRpELisIr Nyl thEosERb rEoTaIBERIEAHE dbeiieshed [oFPRINg syigtch, since

the plurality péiecatibsbighescdeanecintiegravelingddidecpotinizaraicicfredlvitt ot @part of the

plurality of c ' ti ing .in €0 icag i C lectivel
Permiting a0 b et e e scuum

cleaner, theSOHAMAABORINEHEBR cIEAR NS deciien Aspldomats MR avindfig faving
insuffidignt uctioopovgeofortshenpl tladity afucleacieg section poltiobs eeem wheddbwet B0 suctien

capacity of g yacyunhdleansrisspatRifficient f.allgeaaihaf the plusalitgefthm cleaningisugtion
portions to o(&erate with sufficient suction power.at once. [00191 In short, the configuration in
accordance Wb%@%t‘m\%nﬁ% vacuum cleaner.

And the process of cleaning the locations to be cleaned while switching
the functioning unit among the plurality of functioning units that is in
20 communication with the vacuum cleaner is repeated until all of the plurality
of the locations to be cleaned are cleaned.
[0018]
As such, since the plurality of locations to be cleaned in the travelling
guide portion are cleaned with only a part of the plurality of cleaning suction
25  portions being in communication with the vacuum cleaner by selectively
permitting and preventing communication of each of the plurality of
functioning units with the vacuum cleaner, the plurality of locations to be
cleaned can be cleaned appropriately while avoiding having insufficient
suction power for the plurality of cleaning suction portions even when the
30 suction capacity of the vacuum cleaner is not sufficient to allow all of the
plurality of the cleaning suction portions to operate with sufficient suction
power at once.
[0019]
In short, the configuration in accordance with the present invention
35 described above makes it possible to provide a cleaning device for a ceiling
transport facility in which a plurality of locations to be cleaned can be cleaned

appropriately while avoiding having insufficient suction power for the



35 described above makes it possible to provide a cleaning device for a ceiling transport facility in
which a plurality of locations to be cleaned can be cleaned appropriately while avoiding having
insufficient suction power for the plurality of cleaning suction portions. [00201 In an embodiment
of the cleaning device for the ceiling transport facility of the present invention, the cleaning carriage is
preferably provided 5 with a fan filter unit which draws in air that is discharged from the vacuum
cleaner andriAteidisehaleprine tietromgAtacsaning filter. [002 i That is, the fan filter unit
draws in air @ieglérged from the vacuum cleaner and discharges the air through a cleaning filter after

the air is cleaned. 19I0042% mhodt S S/BESNC (L IRL Bl igans @ disalaraedh g he

vacuum cleaner before It, any contamination of the space in whic Ing transport

| argin
facility by thEaa#laYseiﬁé@%@#?@ﬁpﬁw&e&mﬁ,c%@ﬁﬁ@ygé%mmmé%bly prRddesster,
becausé thexfarh filtdn nrfitl tan wdis ¢ hvahgehctbaves! air aitrlohaspeedischnyglidrtiptiant inethve dlownof the air

current in the space in wiNeh dhecelingaeansrost fagiibuisHnstaladcandesieduced even when the air
discharged @%@e vacuum cleaner has a high wind speed. 20That is, for example, when the space

in which the transport facility is installed is a clean room of a down-flow type, any disruption in
the air flow in the spibetmay Beeréuudelddyy unstatlirayth e anifildischitrgechfitvan it His olvargemair

downwardlye[98924:d ARl shorhrihes eprfigyratiiuishasepsdanss miththerpragrniinvealiomdascribed
above makes, itpassible to provide a cleaning device for the ceiling transport facility which can clean

the travelling guide while any contamination of, or air flow in, the space in which the ceiling transport
facility is installed is Fb#seetinge[dbesian filter unit cleans the air discharged from the

vacuum cleaner before discharging it, any contamination of the space in which
the ceiling transport facility by the air discharged from the vacuum cleaner
may be reduced.

15 [0023]

Moreover, because the fan filter unit can discharge cleaned air at low
speeds, any disruption in the flow of the air current in the space in which the
ceiling transport facility i1s installed can be reduced even when the air
discharged from the vacuum cleaner has a high wind speed.

20 That is, for example, when the space in which the ceiling transport
facility is installed is a clean room of a down-flow type, any disruption in the
air flow in the space may be reduced by installing the fan filter unit such that
1t discharges air downwardly.

[0024]

25 In short, the configuration in accordance with the present invention
described above makes it possible to provide a cleaning device for the ceiling
transport facility which can clean the travelling guide while any
contamination of, or air flow in, the space in which the ceiling transport
facility is installed is reduced.

30 [0025]

In an embodiment of the cleaning device for the ceiling transport
facility of the present invention, the vacuum cleaner is preferably located
inside a holding space U that is surrounded from above, below, right, left, front,
and back such that the vacuum cleaner discharges air into the holding space,

35  wherein the fan filter unit is preferably provided such as to draw in air in the
holding space.

[0026]



In an embodiment of the cleaning device for the ceiling transport facility of the present invention, the
vacuum cleaner is preferably located inside a holding space U that is surrounded from above, below,
right, left, front, and back such that the vacuum cleaner discharges air into the holding space, 35
wherein the fan filter unit is preferably provided such as to draw in air in the holding space. [00261
That is, the vacuum cleaner is located in a surrounded holding space, and discharges air into that
holding space.  TAad thetfan viterunlt deansin ailopatisd h@ld{ﬁgl@tyaﬁed@dm&%l%cwﬁﬁ%leaner is

located and ghisthiasdesr@edanuiaider itehisldiaig isgeieaned. 5[00271 As such, since the fan filter

unit draws in air in t %}'&Oﬁ{@gfgﬁaﬁit &V‘({H?p H}%%%d%\m%&lel %ésh qa&e% %Bwﬁcéoq%%ﬂ:thon of the

space in which the ¢ |ng transport aC|I|ty IS.insta ust atlis genera e vacuum
cleaner opelRES WA I@REAIEACH améﬁlr%cw@@ﬁo%m%ﬁytfed@oﬁ% igi 3f Heatte in
which the cdidgaransport facility is installed by the air discharged from the vacuum cleaner into the

holding space. 10028 ouch, MBIE.SARE iR PSRN G VACUUR GIEPERDTIAE N5 qeeTRion
causes dust t nerated fro the vacuum cleaner itself (for. exam le fr m 15itsS actu togJe
ere s T B U ISR A8 L T B S SO e AEBR Gt Tt in
which the céifiagctidinep drafasiliytidansidiets by1$helhm?siogedesat@dajy1memwamddehﬂerhh;eIf may
ve reduceg V{Q@\;aﬁlzt%l@amtogg@mlfi%@m mﬁf@@ada@pwamm BesenLinGRIE dsscrbed
apove akes It possi to pr e a Cleanin evice fort celling tr rt | a C t mlnatlon
o the Dacc R o e e i TR LR SRR T

cleaner itselPYndierttslselear 2sidosm the Vaﬁ%ﬁl%aﬁﬁém%th@e@ R §RRSAce for the ceiling
transport fadio2ef the present invention, the plurality of locations to be cleaned in the travelling guide

portion preferably ingjude a iRRYIRA SuAcs ofid UAYEL R ARAGWNEHAaYelwhes Qg ransport

Carrlage travels.
causes dust to be generated from the vacuum cleaner itself (for example, from

15  its actuator).

However, since such dust will be captured by the fan filter unit, any
contamination of the space in which the ceiling transport facility is installed
by the dust generated by the vacuum cleaner itself may be reduced.

[0029]

20 In short, the configuration in accordance with the present invention
described above makes it possible to provide a cleaning device for the ceiling
transport facility any contamination of the space in which the ceiling
transport facility is installed by the dust generated by the vacuum cleaner
itself may be reduced.

25 [0030]

In an embodiment of the cleaning device for the ceiling transport
facility of the present invention, the plurality of locations to be cleaned in the
travelling guide portion preferably include a traveling surface of a travel rail
along which a travel wheel of the transport carriage travels.

30 [0031]

That is, the traveling surface of the travel rail along which a travel
wheel of the transport carriage travels is cleaned by a cleaning suction portion
of the cleaning carriage as a location to be cleaned in the travelling guide
portion.

35 [0032]

More specifically, dust adheres to and accumulates on the traveling

surface of the travel rail because dust is generated when the travel wheel of



30[00311 That is, the traveling surface of the travel rail along which a travel wheel of the transport
carriage travels is cleaned by a cleaning suction portion of the cleaning carriage as a location to be
cleaned in the travelling guide portion. 35[00321 More specifically, dust adheres to and
accumulates on the traveling surface of the travel rail because dust is generated when the travel wheel
of transport carriage travels on the traveling surface of the travel rail with the wheel in contact with the

traveling suffegiesport ¢asyiager teivedsaony sttt ey faunel dbeutmanebsoh tdhrabeling

surface of thgHeavehradnsderverddhs thateamalingsadace of the 5 travel rail is cleaned by a cleaning
suction portion of thﬁﬁl%%}g cartade, any cqnaminalan ol ing space i cellinggransport
facility is installed by the dust that adheres to and accumulates on the traveling surface of the travel

rail can be rEitdi g0 aconf shertriebsatglidearoreacas thn dsavrh wressrdasa9hvbstion
describad abmvecnakié ssitreasild yoaprinddéng cleening wevioa foff the dedingnigarsporgéacility in which
the traveling.syttace pftie traveld ahwhich %ﬁﬁéﬁ“&%tgégﬁgf%mmﬁcﬁeﬂiﬂﬁ% QRAvthe

travelling of the transport carriage can be cleaned. 15[00341 In an embodiment of t leaning
device for (LG G GttCHLBAES D thE eEH MU TSt ARV e BABGF 1OF the

traveling suitfececisrpiéferaidly cedfigeded to be raised and lowered between a suction action position at
which the clggmwag suction portion for the traveling surface 20 is in contact with the traveling surface

and a retracted position at whigh the cﬁanin .suction portion for the iraveling surface is retracted
Cipviardly from the LG BurTe SR B AT e 1 A P AT ine

cleaning suclissipbesoaler enmgrhoalihgrassihie ke Providedcdossirsrionpeonsthe ceflingis, when
cleaning a travelip@suftagttdust Walchdtieses i@ elidgaeaufaviatdsthe tradedvielitgydudacguean be

reliably suctjopaal and ﬁﬂtﬁ‘&éecl@a%%%i@@u%%ﬂ“ﬁé‘%? BCQC@HQ Q?&%’Eﬁﬁé’%@%ﬂ&e%@{%o%C“O”

action position at which the cleanln% suction portion is In ¢ontact with aveling surface. 30[00361
And when 5838553 R a8t being cleaned, the cleaning suction portion is caused to be
locatedt tHe®08tActed position at which the cleaning suction portion is retracted upwardly from the

traveling surface angijoe bgldhstRatY NG Rolding, gaas JcavRid garReRIBALTdRkPyptto the

facility of the present invention, the cleaning suction portion for the traveling
surface 1s preferably configured to be raised and lowered between a suction
action position at which the cleaning suction portion for the traveling surface

20 1s in contact with the traveling surface and a retracted position at which the
cleaning suction portion for the traveling surface is retracted upwardly from
the traveling surface, wherein holding means is preferably provided for
holding the cleaning suction portion for the traveling surface at the retracted
position.

25 [0035]

That is, when cleaning a traveling surface, dust that adheres to and
accumulates on the traveling surface can be reliably suctioned and removed by
causing the cleaning suction portion to be located at the suction action position
at which the cleaning suction portion is in contact with the traveling surface.

30 [0036]

And when the traveling surface is not being cleaned, the cleaning
suction portion is caused to be located at the retracted position at which the
cleaning suction portion is retracted upwardly from the traveling surface and
to be held thereat by the holding means to avoid generation of dust due to the

35 cleaning suction portion for the traveling surface contacting the traveling
surface.
[0037]



35 cleaning suction portion for the traveling surface contacting the traveling surface. 100371 In
short, the configuration in accordance with the present invention described above makes it possible to
provide a cleaning device for the ceiling transport facility in which dust that adheres to and
accumulates on the traveling surface can be reliably suctioned and removed when cleaning the 5
traveling surface and in which generation of dust due to the cleaning suction portion for the traveling
surface contacting the §hostinghsuRRE AR BeRVS R WHEReRevEAb ety BueRamt isnsEHEMmy

cleaned. [008&LHban abadimektoftheosisBhing (jﬁ\fiﬁﬁifsl)ﬁtbﬁaﬁﬁili@ deanspdurléhtaciitigf the
resent inventi ' cti rtion fo t i rf f includes a dust
Eemoving b%}&%%)r%ﬁd?ﬁgg& ?:io%[a?g m t etcti%%/‘geh{r%{gg Eu{}?a‘(}:e%{%%esc % u%%?le%%ﬁ{r%ﬁg% t?eﬁiln ﬁ})gfovided

within a tubdkEVRRRfEHRERRR ARG ALY RS LR IR Biees1§00308 18T hat is,
the clc_aamingtmeihng)euidademnm travetiin stefene tleand ﬁles_trd\wilug ﬁmfz_ah&abja@mpjtigmf_f or
brushing off dyst sRakgdheres:io aagdaccupplales Ao thei iavelna s4rase Wit g dushiemaving
brush which'is in sl mgr?coné%ct with the trav Ilng.surfac%()-:- andﬁy drawing in the dust from the suction
opening of tﬁgcﬂﬂﬁﬁa‘?’ Eht r.tpﬁYéilé’Pcﬁé%fﬁf&EﬁﬂE\ SUNeEEABE0 the traveling surface and that is
hard to rem({)ﬁ}@i“(ﬁlly by suctioning can be advantageously removed. [00401 And the dust
remoginghbrl{sh V\rl]him i ézh%w'S' ﬁﬁeiﬁcfowifﬂhﬁﬂ%lﬁaﬁﬁiggl@vf@@?f& |Qﬁ@t%iﬁhti%nt%§wtaé o
mem aving,the spction 25 opening that faces the traveling surface, any dust that is scraped off or
e ot S R e A s e aReC o
any spreadifijiéfeeergaiannabis_elages b by toresHaargrwias ko shidiags 6omig s st inthene space

in which theteaWisligrisasaptitdaciity diktsialiadwdag ha-ugtubeth SQIRBATEdnvshbih therabifiguration in
accordance with, ing. p Wﬁ?ﬁ%‘&%@%ﬁéﬁ%‘hﬁ?ﬂ’%&aﬁ?@ﬂhﬁ@ﬁ' \%e IR-{Oyide a cleaning device
for the celllnﬁ)(t)rg&sport acifity in which any dust that adheres to the traveling surface and
15 That is, the cleaning suction portion for the traveling surface cleans
the traveling surface by scraping off or brushing off dust that adheres to and
accumulates on the traveling surface with the dust removing brush which is in
sliding contact with the traveling surface and by drawing in the dust from the
suction opening of the tubular member. Therefore, any dust that adheres to
20 the traveling surface and that is hard to remove only by suctioning can be
advantageously removed.
[0040]
And the dust removing brush which i1s in sliding contact with the
traveling surface is located within the tubular member having the suction
25 opening that faces the traveling surface, any dust that is scraped off or
brushed off with the dust removing brush can be drawn in reliably by the
tubular member. Therefore, any spreading of the dust that is scraped off or
brushed off with the dust removing brush into the space in which the ceiling
transport facility is installed can be reduced.
30 [0041]

In short, the configuration in accordance with the present invention
described above makes it possible to provide a cleaning device for the ceiling
transport facility in which any dust that adheres to the traveling surface and
that is hard to remove only by suctioning can be reliably removed by scraping

35 off or brushing off dust that adheres to and accumulates on the traveling
surface with the dust removing brush which is in sliding contact with the

traveling surface and in which any spreading of the dust that is scraped off or



that is hard to remove only by suctioning can be reliably removed by scraping 35 off or brushing off
dust that adheres to and accumulates on the traveling surface with the dust removing brush which is in
sliding contact with the traveling surface and in which any spreading of the dust that is scraped off or

brushed off with the dust removing brush into the space in which the ceiling transport facility is

installed can be reduced. [00421 In an embodiment of the cleaning device for the ceiling transport 5
facility of th&prebest mbevitibriinelprirapinorisedoashane dleaneadn inewhiedime qedengortion
preferably inghislepato fasilitacts ohathtleinenpdséarefarcedlding an electricity supply line that

contactlessl

holding porti
transport carriage is@e%ﬁeﬁ%?@%ﬂ%%?n@fs

O%HF lies electric power to the transport carriage. [00431 10That is, the top surface of a

on for holding an electricity supply line that contactlessly supplies electric power to the
%ﬁoﬁlﬁmaﬁ d%fméf%@yaﬁiﬁbecﬁ@ggagran@eaﬁbn to be

cleanedin tlfiecilatse bihthguice seortionv ¢od7xdd, thMplrerspagifidalbcatariousodustslesucilas dhst

generated, 35 {herffAYel WaBeh ok R0 FRTHRUSLORIRGE Anddraveis.oRdhe e yeling surface of
the travel rzﬂj, here and accumulate on t surface of theg:%olclln orilon hich .holds the
electioity SR T B BRSSP S R G BvEBR L HaA B Eaning

suction portientbetheavlsmihgRiegeiage, any contamination of the space in which the ceiling

transport fagiigy i installed by the dust that adheres and accumulates on the top surface of the holding
be redu daé?@“?&%’%&?%ﬁﬁae CoOPfioEzion N 8&€§£dg§‘r°%(¥ﬂi'{‘n?§%ﬁrSFe?fg%f%@”“0” 25
ble'top or acill

portion can
descri%gd a

bove makes it prS rovide a cleaning device e ce

ihng franspor

the top surfae@BhHEsOtBMy eBRshleas] he erirsgelectric power to the transport carriage

15

20

25

30

35

1s cleaned by a cleaning suction portion of the cleaning carriage as a location to
be cleaned in the travelling guide portion.
[0044]

More specifically, various dusts, such as dust generated, as the travel
wheel of the transport carriage contacts and travels on the traveling surface of
the travel rail, adhere and accumulate on the top surface of the holding
portion which holds the electricity supply line. However, since the top surface
of the holding portion is cleaned by a cleaning suction portion of the cleaning
carriage, any contamination of the space in which the ceiling transport facility
1s installed by the dust that adheres and accumulates on the top surface of the
holding portion can be reduced.

[0045]

In short, the configuration in accordance with the present invention
described above makes it possible to provide a cleaning device for the ceiling
transport facility in which the top surface of the holding portion can be
cleaned.

[0046]

In an embodiment of the cleaning device for the ceiling transport
facility of the present invention, the cleaning suction portion for the top
surface of the holding portion is preferably configured to be raised and lowered
between a suction action position at which the cleaning suction portion for the
top surface is in contact with the top surface of the said holding portion and a
retracted position at which the cleaning suction portion for the top surface is
retracted upwardly from the top surface of the holding portion, wherein
holding means is preferably provided for holding the cleaning suction portion

for the top surface of the holding portion at the retracted position.
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[00461 In an embodiment of the cleaning device for the ceiling transport 30 facility of the present
invention, the cleaning suction portion for the top surface of the holding portion is preferably configured
to be raised and lowered between a suction action position at which the cleaning suction portion for
the top surface is in contact with the top surface of the said holding portion and a retracted position at
which the cleaning suction portion for the top surface is 35 retracted upwardly from the top surface of
the holding ;[)Q)%J , Wherein holding means is preferably provided for holding the cleaning suction
portion for the top sdfagei of ¥echaltingipertine edphagiactfdipesitidinOpdmion, dubhahist when
cleaning the_t face_of th ' t] t 0 p
surface of thae&??c??éélag 8[)8?% nfg?ﬁl%@%ﬁ%&ﬁb%%ﬁcﬁﬁ} %%?ﬁ%ﬁo%\%(? @0@%‘%@& egaaaﬁr?%té)suction
portion to bé & 1BRRtethaHReS RGN SEHOTF PORMER U WhiERCH TR HMIRFSHRIL R YSHABNR S contact
with thestop kutfaad af the koldinghpaction [@48dn at vimdhwbles theatom gurfeteof phethmidiag portion
is not being ﬂ%ﬁc%ﬁﬁi@#@ﬁ@ﬁ)ﬁuﬁm&%@ﬁéﬁlﬂﬁ?g ﬁ%x‘%ﬁ)ﬂt the retracted position at which 10
the cleaning[ﬁg%gin portion is retracted upwardly from the top surface of the holding portion and to be
held thereat holding means to avoid generation of dust due to the cleaning suction portion for
the top surface of thadldihgpshiotopositattieg ofidhephsldiare pittiomatdite peitighcleaded, 15in
short the camfiukatiom i Acassdapor e nceses vaition desedbed ahasatiakenitiogssible
provide a cleaning device for the ceiling transport facility in w ust that eres.to an
Do O R A D B R RO A e e
cleaning theh@yssigfaRe brthetislditty pertivpl nthipratickh yeHepatrohddngusnoanguddo aneldleaning
suction portiseniefattienal suidade eftithehealting ipertiaotitontpetiioriiferiehstsinsadhtiseoholding

portion can ReayRidsd, WAGN (e 108 sutace &) Le-RRIJIRBRAToN S B Rsing cleaned. [00501 In an
embodimen(t o% txiéi?eg\ﬁimg dev%lce%or%he celling transport 25 %c?l(lity %?Igthe present invention, the
plurality of | B96i9hs to be cleaned in the travelling guide portion preferably include a guide surface of a

guide tail for guidinda ghide, wheettind para benotated @rdanae eviidalkhexterdiny axisearttbtnat is

provided in RAPRKIPFIRR FhtheUapSRRLi B R%Frovide a cleaning device for the ceiling
transport facility in which dust that adheres to and accumulates on the top
surface of the holding portion can be reliably suctioned and removed when
cleaning the top surface of the holding portion and in which generation of dust

20  due to the cleaning suction portion for the top surface of the holding portion
contacting the top surface of the holding portion can be avoided when the top
surface of the holding portion is not being cleaned.

[0050]
In an embodiment of the cleaning device for the ceiling transport

25  facility of the present invention, the plurality of locations to be cleaned in the
travelling guide portion preferably include a guide surface of a guide rail for
guiding a guide wheel that can be rotated about a vertically extending axis
and that is provided in an upper portion of the transport carriage.

[0051]

30 That is, the guide surface of the guide rail for guiding the guide wheel
of the transport carriage is cleaned by a cleaning suction portion of the
cleaning carriage as a location to be cleaned in the travelling guide portion.

More specifically, branching portions and merging portions exist in the
transporting path of the transport carriage. And a guide wheel that is

35 rotatable about a vertical axis is provided to an upper portion of the transport
carriage to allow it to travel through the branching portions and merging

portions.
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[00511 30That is, the guide surface of the guide rail for guiding the guide wheel of the transport
carriage is cleaned by a cleaning suction portion of the cleaning carriage as a location to be cleaned in
the travelling guide portion. More specifically, branching portions and merging portions exist in the
transporting path of the transport carriage. And a guide wheel that is 35 rotatable about a vertical axis
is provided to an upper portion of the transport carriage to allow it to travel through the branching
portions anc{(?ﬂél?ding portions. [00521 And since dust is generated as the guide wheel contacts

and travels on the guide siftfacéueh thesguideatad, dushtepdidie wilbeleanchegcamlatevelsthe guide
surface of t ' il inati f ) i iC ili ort
facility is ingzllge%'%%}%ar% %{%ggﬁgﬁg%aﬁ%}égg g%q ’a@:@%%ﬁ%%g]s?%n (‘t%?eg %%?@\3%@5%@?%%@% 'g%%w g rail can
be reduced §W@§W5ﬁﬁ8é’%%§é‘m%l§uide rail is cleaned by the cleaning suction portion of the
cleaning carriage. [d863E1€iNn simgyrt, dbetaonfigiunatioroih abeorsiganee \with deiqie bt inednbign

described apygmakes ik REFSPIILPIQYIHE theleRIVDaHIRVACH 9% Lhereling, HANSRAL Sacilfy in which
the guide surface of the gui t#‘?ll forjéga%ﬂdln&; the quide whee] of the tranCSé)Qg carr%ge cap be cleaned.
(00SAT 1o BB RN R BTk Eol PG B ORI R aF e B B
invention, theuditaninyisudtiengsbhiothio clhergoidewifae e praferalyhnctlees agiestmageving brush
for sliding cgptasg)with the guide surface, and a suctioning dish-shaped member that is located

rearwaygly of the dugt remoying brushand ihat oRensupwrrdl: 2010081 o That i3 fhe cleaning
suction portion for the gwae Surface of the g_w%e rail c?eansatﬁe guide sur?ageeb scraping off or

brushing offdRaceiadhatharakemit Reasmifatosrin tiequide snnt dovitpetherdiat remibveng brush
that is in slidifgnhepoiactavilitthengwidesuface widd Ry chawing theaipableontiiftiggiigt thaths scraped

off or brush Pcﬂa?Wﬁé@?o‘f&ﬁ@ﬁ%%?;%@@@a;ﬁgg@%%@I}ﬂﬁpe%g member. Therefore, any dust that

adheres to the ug:le surface an [ move only by suctioning can be reliably removed.

Is hard to
And any spr fig of the dust that is scraped off or brushed off by the dust removing brush in the

space 1A which the dailing tanbpdinfaaitityfs hstalled8d gadelvécre doceth byaitmin g inaspoontaining
dust that is ggraped 6ff PRt invention, the cleaning suction portion for the guide
surface preferably includes a dust removing brush for sliding contact with the
guide surface, and a suctioning dish-shaped member that is located
rearwardly of the dust removing brush and that opens upwardly.
20  [0055]

That is, the cleaning suction portion for the guide surface of the guide
rail cleans the guide surface by scraping off or brushing off the dust that
adheres and accumulates on the guide surface with the dust removing brush
that 1s in sliding contact with the guide surface and by drawing in air

25 containing dust that is scraped off or brushed off into the upwardly opening
suctioning dish shaped member. Therefore, any dust that adheres to the guide
surface and that is hard to remove only by suctioning can be reliably removed.
And any spreading of the dust that is scraped off or brushed off by the dust
removing brush in the space in which the ceiling transport facility is installed

30 can be reduced by drawing in air containing dust that is scraped off or brushed
off by the dust removing brush into the suctioning dish shaped member.

[0056]

Incidentally, an overhang portion that projects in the lateral direction
as seen along the longitudinal direction of the guide rail is often provided in

35 the upper portion of the guide rail for reinforcement.

In such case, the undersurface of that overhang portion is continuous

with an upper end of the guide surface.
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off by the dust removing brush into the suctioning dish shaped member. [00561 Incidentally, an
overhang portion that projects in the lateral direction as seen along the longitudinal direction of the
guide rail is often provided in 35 the upper portion of the guide rail for reinforcement. In such case,
the undersurface of that overhang portion is continuous with an upper end of the guide surface.

More specifically, since the guide surface is provided to guide the guide wheel that is rotatable about a

vertical axis and theMesresBegaidailyiagtermmpsder svatasestentanng e IsHitrithragbidetion of
the guide raikHibelutidersiyfaseehitie alrilang pertienlisacantinndushwittrshe upperwndgioiliie 5 guide

surface.  Jheisfore. When a0 Quethana POTIOR IR AIRYIASS e pRA RGN pf e qyide ral
iy Red) oo o R e

the dust generate e guide w contacting and traveling on the guide sufface o uide rail

adheres and'aéetimbies Adie s R b (e G0 Y HortiSs. tPRrt il Rbideble to
configute 1@ thee@ustfeeeoving brush, which slidingly contacts the guide surface, to also slidingly

contact the undersurigee7h e RUBhaROdRRRHIb GiRa AYS! et AUIPIRS ADABEIAER on the
undersurface of the overhang porﬁgn. L%OS?l Ins o'% he confi urﬁtlong %lccor ance with tgli present
invention 108G AP OUE mAkSs i s SR8 150 Vide HPEIBNiAG JEbRE SPHBLERR PRdnsport
facility in whithvatingust that guhdeesdane glide snrfdeeraddataeishardlte remmoutasesyadso
suctriloning_dcaﬂ ﬂfeeraﬁﬁwgsﬁhmd by SERARA grcgg;ﬂgrl@f@gdhm l@ﬁi@qgtﬁmr%@gb%r% %%Qf%ﬁ%nf hulate_zI
on the_gul urface with the dust removi ru that slidin ontacts t gul surrace t e guiae
i 20 S R Y R R oving
brush into trdldpagly icankidh e cenmry saragerofddiryy verhangeaiirBe retleeaddfpisa@n an

embodimentdhthe cleadingcdevide fos e tiailngdeasaptit2bifakiiovetrhmprpsetibinvention, the
transport ca}ﬂ@g?%and the cleaning carriage preferably include a pair of front and back travel portions

that travel along the travelling &L{%de paortion and a suspended portion that is suspended and supported

through connecting Shaththc AR R PSR RRACHE HtatBs WHRSRIYLERY S8 HABN of the
pair ofthe fréetamedagkdvavel dortianpdcsableut@xeswflithe chementingshiaftSonattextening

downwardlytirom Fespesting i ay el RRHRs e that SXRNLARNG anerinRldireatien whengiadhe
suspended portion, of the transport carriage.is configured as,a rticle su %rt for_ supporti g an article
10 b transpBHAE WHEFENE CSHENGRH FORIOH SPhEEISIHIAG CHRRIR o BorFRUTLEAY bacuum
cleaner suppsrsioins potting Bmthadleiasm ribanennankh teseraithenguofltheyraicefrdht dred back
travel portiofs &f teeeleiing-eairigos islRvided il dhethlbiali Ot cleaningruelioninertigns and
the Int%rUptg}girPr? Wich any spreading of the dust that is scraped off or brushed off by the
dust removing brush into the space in which the ceiling transport facility is
installed can be reduced.
[0058]
In an embodiment of the cleaning device for the ceiling transport
25 facility of the present invention, the transport carriage and the cleaning
carriage preferably include a pair of front and back travel portions that travel
along the travelling guide portion and a suspended portion that is suspended
and supported through connecting shafts such that the suspended portion can
be rotated with respect to each of the pair of the front and back travel portions
30 about axes of the connecting shafts that extend downwardly from respective
travel portions and that extend along a vertical direction wherein the
suspended portion of the transport carriage is configured as an article support
for supporting an article to be transported, wherein the suspended portion of
the cleaning carriage is configured as a vacuum cleaner support for supporting
35 the vacuum cleaner, and wherein one of the pair of front and back travel
portions of the cleaning carriage is provided with the plurality of cleaning

suction portions and the interrupting means.
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[00591 That is, since the transport carriage and the cleaning carriage can travel while the pair of
front and back travel portions pivot about vertically extending axes with respect to the suspended
portion, the radius of curvature 5 can be made small when the travelling guide portion includes a
curved path portion (or curved portion). That is, the transporting of the articles by the transport
carriage is made more efficient by providing the travelling guide portion with a curved path portion
(curved porti@ﬂ}')ﬁ]ith a small radius of curvature while a 10 plurality of locations to be cleaned in the
travelling guide portiDhagaisbecleanse apaiegsiatelyyiteclaahipgcalbagen §00sBiage clthaddition,
since the sugp ‘?‘%9}8?{“&%9 168 SPRRRQULER rg%‘%%tﬂa&&%lsg%’ﬁﬂﬂgdﬁ@&ts RA G by i pair of
front and the back travel portions is 15 configured as an article support for supporting an article to be

transported SHEAMBR 1% WihsputRedicth he suspereabyapieditirikeigitatvadthe front
and back traxal pertinadeAmdadined the tdies peandddi pgrioidef poetobea nirducksiageuisvednfigtihed as a
vacuum cle%%i%gp@qrgmawggg);he vacuum cleaner, the front and back travel portions can

support a heavy 20 yacuum cleaner by spreading.its weight between the front and back travel
portions. [00611  HadRid6l, SACERIHIGRAE PR GF HEHaRd BAEKEAVEP BEEHE GFhd bleaning

carriage is proadgetheiith efacptvality ofreladnig thectioaveblpwtiowslambthwmtentipangurieshs, and
since the traygiipopienioh thedreeaP Y esiaos &N Redmad fon e other althatdair offipet and back
travel ‘1’8”"’”?&%55“? clgaping carriage fhat is not provided "%%th}'ﬁ‘f'ﬁ'éJ rgﬂ%é)f Gleaning suction
pOftIOI’]S and the |n]t87rrupt|ng means; hUS, manu_?acturlng COStS on}r% eanm& carriage can pe
reduced. 30fbem2ad 3 _RPERD MR LI GRstiols dn M 6AdEHELwith the present invention described

above makdg)itgaissible to provide a cleaning device for the ceiling transport facility in which

transporting of articlgs by {16 fanspOLGATIAAE GATREREHBIMEA RHEIS YR WAl GlE3RINg
carriage can reliably clean a . ) .
1s suspended and supported by the pair of front and the back travel portions is

15  configured as an article support for supporting an article to be transported,
the article to be transported can be supported by spreading its weight between
the front and back travel portions. And since the suspended portion of the
cleaning carriage is configured as a vacuum cleaner support for supporting the
vacuum cleaner, the front and back travel portions can support a heavy

20 vacuum cleaner by spreading its weight between the front and back travel
portions.

[0061]

In addition, since one of the pair of front and back travel portions of
the cleaning carriage is provided with the plurality of cleaning suction

25 portions and the interrupting means, and since the travel portion of the
transport carriage can be used for the other of the pair of front and back travel
portions of the cleaning carriage that is not provided with the plurality of
cleaning suction portions and the interrupting means; thus, manufacturing
costs for the cleaning carriage can be reduced.

30 [0062]

In short, the configuration in accordance with the present invention
described above makes it possible to provide a cleaning device for the ceiling
transport facility in which transporting of articles by the transport carriage
can be performed efficiently, in which cleaning carriage can reliably clean a

35  plurality of locations to be cleaned in the travelling guide portion, in which the
front and back travel portions of the transport carriage can support an article

while spreading the weight of the article to be transported between the front
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35 plurality of locations to be cleaned in the travelling guide portion, in which the front and back travel
portions of the transport carriage can support an article while spreading the weight of the article to be
transported between the front and back travel portions, in which the front and back travel portions of
the cleaning carriage can support a heavy vacuum cleaner by spreading its weight between the front
and back travel portions, further in which the manufacturing cost for the cleaning carriage can be
reduced. 5[@@BBDack thuel arppoantient ovHeltiteifyakvind fopeketeanplgreabispsrtaashiey of the
present inventani s enfribe dromh ang paak-chbneoting ahaltslehiher dealingacariags, wragsuspends
and support suspende ion. tosthe travel ion to which, th ity of cleaning syction
portions an(ﬁ ﬁtge% %ﬁntﬁ%%p%ﬁé%e%rﬁlg ar?e)g}o%via%%{]gfz ngfﬁ%Fgg]I}%/ fo?r]'rf@e %f% bgtumgrmgucﬁ%at the
connecting SAARYERFISE B2 405E {UhHHhelapRting AABERARE VA ASUIREIESAer and the plurality of
cleaning sudfioBlortions for communication, wherein a flexible suction hose that extends from the

vacuum cleaner is pygfejgbly,connecled 9 {RWe g REIIRR Rithe,canrectingshaltihah iems 15

the channel.,[00641 That is, one of the front and back connecting shafts of the cleaning garriage,
that stsponbAANF U 76 0 PRB TS, P B B R R G eGP

cleaning sudtienchertiong gadriag tntthalpingRidreand arepponisdbciss fompead ed hwhinulatosuch that
the connectifi: shakk dPrrastaopath of BiehamebihahtRpnectsdhe; Macuues siepaetiond tiedptuality of
cleaning suction, porians far.cammunicaion. ind a1gxblesueton foseihat gxtends, ram,he vacuum
cleaner'is conhecteq 1o a lower endep%r lon of t mﬁ shaft that forms the channel. 2100651

H% onnec
More specifidiiyconpaetims shaébineeting pprsibroberwdzromel tidvall serRrarthdhrevaspERded
portion) of théeahannahithaticonslectslihie vaatldandiganeicaioch thidiviadtfof cleamnmsetion,portions

can be formeg, by meangof g simple stryciure. inyhich.ong £f the fowt ang-back.conpgRling;shafts of
d ed por

30 the cleaning carriage, that suspends and supports the suspen tion to the trave| portion to
which the plBF&HEy Y I EARRECEELHOISH S BRAPHE MR DL RTReFENg s R i, iehined to

be tubufar atideiclvalriclela flexible suction hose that extends from the vacuum cleaner is connected to a
lower end pogtigaef the connecting shaft. 35[00661 In short, the configuration in accordance with
e pres et Ny e O e D A S oS Tk 2 HindS & Cleaning feice for e, ceiling
carriage, that suspends and supports the suspended portion to the travel
portion to which the plurality of cleaning suction portions and the interrupting
20 means are provided, is formed to be tubular such that the connecting shaft
forms a part of a channel that connects the vacuum cleaner and the plurality
of cleaning suction portions for communication. And a flexible suction hose
that extends from the vacuum cleaner is connected to a lower end portion of
the connecting shaft that forms the channel.
25 [0065]

More specifically, a part (for the connecting portion between the travel
portion and the suspended portion) of the channel that connects the vacuum
cleaner and the plurality of cleaning suction portions can be formed by means
of a simple structure in which one of the front and back connecting shafts of

30 the cleaning carriage, that suspends and supports the suspended portion to
the travel portion to which the plurality of cleaning suction portions and the
Interrupting means are provided, is formed to be tubular and in which a
flexible suction hose that extends from the vacuum cleaner is connected to a
lower end portion of the connecting shaft.

35 [0066]

In short, the configuration in accordance with the present invention

described above makes it possible to provide a cleaning device for the ceiling
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transport facility can be provided in which the part (for the connecting portion between the travel

portion and the suspended portion) of the channel that connects the vacuum cleaner and the plurality

of cleaning suction portions can be formed by a simple structure. 5[00671 In an embodiment of

the cleaning device for the ceiling transport facility of the present invention, one of the pair of travel

portions, of the cleangfg carriage, to which the plurality of cleaning suction portions and the interrupting
@

means are prengedripfecdiisioandederoxidant br Aghichridrenand fiex theepwheding aeedon a
position forwasisvetthelcerresdngpshetin amsiddvienwspeddarbiberpai) offright ahdlafebatend travel

wheels 'OCaE%T%?E&Q‘BﬁEi%J&&H@’%f&'a?fe@‘ﬁr?&@ﬂ%ﬂ%?ﬁ of“’él%&?lﬂl:g%&éﬁ%@t{rﬁgﬁi%%%gﬂmo“' of

the plurality of cleaning suction portions, that pe S suctioning actiorron t ace of the
travel rail aI@ﬁJWI‘?i’éﬁlt FrARMEEI AT Behe transport carriage travels is preferably located
between thd@iggatavel wheels and the second travel wheels in a side view. [00681 That is, one of

the pair of travel porfipnsy of thecifaRING GA'fiagc R wishbe; PRl AE CleaRing sretigpdpprtions
aﬁls 20 are provided,.includes a \%llr of right and left first travel wheels located

and the inti%ru ing

at a position & E?Fdo it & é&?ﬁgeﬁnﬁlgﬁgﬁlﬂpa Sitfe Vtew, it dn E]Fapvéﬂ é}oﬁmnoo cond

travel wheelsl¢ocuteg carxipgsition vdzichatt obive dotinetihepshaf. Aredithe pietiong sudtitheportion,

gf thhe p'Ufa'i‘i}{t@fﬁ!@ﬁkﬂfgﬁrﬁﬁﬁﬁi%é}@”ﬂﬁeﬁi&%&f @ﬁ@%ﬂ%@ﬁ@ﬂiﬂ@@ﬁtiﬁﬂiﬁ fbfh?gTﬁVﬁﬂﬂgléﬁr facehof
5 the travel.rail along whi e trave eel of the transport carriage travels is located.petween the

it e L B B L O e o

for performiféfeuefning 8 et BATRa Tl b st tebr aesarslEraaplcathpelddarasadtivhmg action
appropriatelyoyitidhe@eawingls utiohpardiondodatledshddfie prbeesipositien dearithgespetiol® the
traveling su t V [ ng ti vV rtign) of the
travelling gLﬁgg%((%}t’l?gﬁéhéﬁgr{yggﬁ%%ﬁgﬁg%ﬁoﬁ‘gf?\é%?lgﬁH)%géé[%g(\)/e go%ﬁ%%%%{#{t‘%e

cleaning cartEdRy SAENSHERGEARS SHHE et UreHE el Qe is AP 8 s1aRel Bath portion
(curvedsportidrthie thertspoetingrgirde poatiols it groefetablkslmetad hppromiath pdsterefavelaveling
along the cupad.Rath, parion.AfiReqauss, ihafistand;gecard travel wheels, provided to the travel

portion that[ps)(ié[ vided with the plurality of cleaning suction portions and the interrupting means, are
respectively d forwardly and rearwardly of the connecting shaft in a side view, and because the
cleaning suction porlibathat pagforideuraionid etidnoontiea ssavietihg sledadaoictwimaeeltail is

located which the plurality of cleaning suction portions and the interrupting means

20 are provided, includes a pair of right and left first travel wheels located at a

position forward of the connecting shaft in a side view, and another pair of

right and left second travel wheels located at a position rearward of the

connecting shaft. And the cleaning suction portion, of the plurality of cleaning

suction portions, that performs suctioning action on the traveling surface of

25  the travel rail along which the travel wheel of the transport carriage travels is

located between the first travel wheels and the second travel wheels in a side

view. Therefore, the cleaning suction portion for performing suctioning action

on the traveling surface of the travel rail can perform suctioning action

appropriately with the cleaning suction portion located in the proper position

30 with respect to the traveling surface of the travel rail even when traveling the
curved path portion (curved portion) of the travelling guide portion

[0069]

More specifically, the pair of front and back travel portions of the

cleaning carriage rotate or pivot about the axes of the connecting shafts in any

35 curved path portion (curved portion) in the travelling guide portion in order to

assume an appropriate posture for traveling along the curved path portion.

And because the first and second travel wheels, provided to the travel portion
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5 between the first and second travel wheels, the cleaning suction portion for the travel rail is caused
to be located at a proper position in the vehicle body lateral direction when the travel portion of the
cleaning carriage is rotated about the axis of the connecting shaft so that reliable suction action can be
performed. 10[00701 In short, the configuration in accordance with the present invention
described above makes it possible to provide a cleaning device for the ceiling transport facility in which

the travelingBatface pramtdedraithatthpopivrialitivved straoinsf e tenepraiiahnfichithe travel
wheel of transpafidist Gafriaga i vels @@@@Gﬁ@y&h@@%@ﬁﬁmdly ardseedeamed wihithhe scope

of the prese%éj]?l‘ %@H?g 15,20 9RS3HQR MEW e%;abo canpd 91% %Q{?&ﬁ)‘?{ p{?e SRO0GS 1 the

conflguratlon e present invention describ ore spec |ca in an operation method of a

cleaning deBeEfgsps f@l@éﬂm@&%wﬁa&hﬁm&mﬁb%tﬁ%ﬂﬁwﬁi&%tﬁa&%rrﬁ%%ﬁd@a%ﬁda ceiling
side; arid a bletanirey chxifiget thatl ceredral/ et aveh gyt iravhlictegnice; porttoon whetein fhe tdeaning

carriage s ioied i plwally @ dleaping wclion RARES [RIshAERMHNG:scUANIN Bslion on 2
plurality ofI cations {o be clean (ﬁae travellL uide p nd a vacuum cleaner connected to
D5 the ploralty BTG BT oS TSF LT R OREr (PN GAETLAN S TN o
cleaning suctlompchiorsiref] Mmﬂaedom@tmgrahwfbfs{@ nbidniediables suclidingetti easna fhrst
functioning aitfapghadgecond functioning unit, the operation method of the cleaning device for the
ceiling t6ans {ﬂcnity comprises: allowing communication between the vacuum 30 cleaner and the
first funct|on it and preventing communication between the vacuum cleaner and the second
functioning unlt Caugpnghﬁ@:c[@w"qs@q iguration in accordance with the present invention
described above makes it possible to provide a cleaning device for the ceiling

transport facility in which the traveling surface of the curved path portion
(curved portion) of the travel rail along which the travel wheel of transport
15  carriage travels can also be reliably cleaned.

Also deemed within the scope of the present invention is an operation
method of the cleaning device, which corresponds to the configuration of the
present invention described above.

More specifically, in an operation method of a cleaning device for a

20 ceiling transport facility having a travelling guide portion provided on a
ceiling side; and a cleaning carriage that can travel along the travelling guide
portion; wherein the cleaning carriage is provided with a plurality of cleaning
suction portions for performing suctioning action on a plurality of locations to
be cleaned in the travelling guide portion and a vacuum cleaner connected to

25 the plurality of cleaning suction portions for communication therewith;
wherein the plurality of cleaning suction portions are divided into a plurality
of functioning units including at least a first functioning unit and a second
functioning unit, the operation method of the cleaning device for the ceiling
transport facility comprises: allowing communication between the vacuum

30 cleaner and the first functioning unit and preventing communication between
the vacuum cleaner and the second functioning unit; causing the cleaning
carriage to travel along the travelling guide portion while allowing
communication between the vacuum cleaner and the first functioning unit and
preventing communication between the vacuum cleaner and the second

35 functioning unit; allowing communication between the vacuum cleaner and
the second functioning unit and preventing communication between the

vacuum cleaner and the first functioning unit; and causing the cleaning
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carriage to travel along the travelling guide portion while allowing communication between the vacuum
cleaner and the first functioning unit and preventing communication between the vacuum cleaner and
the second 35 functioning unit; allowing communication between the vacuum cleaner and the second
functioning unit and preventing communication between the vacuum cleaner and the first functioning
unit; and causing the cleaning carriage to travel along the travelling guide portion while allowing
communicatéiibesfeda tHeveuumosigaridieantr e Seedn g videtioming Unit whdlprevEatings
communicatembetitieertihe Wackwdehlbanaianthing diusieiu aeli eirtg Jeatnal faddibennin anit

embOdime”Bﬁﬁtﬁ%ﬁgﬁe&%ﬂ?&n??&%%neﬁ%%fééﬁetﬂ%al?gl%ﬁﬂ?“%%%ﬂ%ﬁf'ﬂ@@iTﬂé? the first

functioning unit ar ning suction portion belonging to the secon tioning unit is preferably
configured B petigRmEat i fowered between a suction action position at which the cleaning suction
portion §s in contact Imthdastiatioming nacgeh edifiacntarfithe anrsihadiek gositeah aboviickaitte efeaning

suction portig, i f&Hacte s I e SHEUANNAJALIRL S TaRE. Mikeraih iR Anesatan ragthod,greferably
further comprises; moving the cleaning suction portion belongjng to the first functionin unlig){the
suction actOL AN AP AGIHG O EIBRERY S0 ORI HOCHBIE olRE BRI Foning

unit to the rewaétgdnedsitidre 1Bisefbrndrldwéngd e tiereofcausinenthetetennimitoenrdtge hackhavel
along the trayellnggiise fastion While aawingepriay Ricatiansbetivean she vasusmfeleangiqand the
frst fupgtioning pnit ancl preventing commupication between (he yaguum cleaner andie sgeond
functioning uni ;_ana moving the 8Iean|ng sucefiqn porfllgn Be?o.ng' g 1o the secon Funcliloning unit to
the suction S8GEWRIBOLISEaAHISEnY IE elRakheg QRARSHOPomERNsS PRy e el iEsbRInctioning
unit to the reisagiedtspgsitaoviaorelar deldagithe steptidcaysingdhe bidanwiagatsaghto fiavel along

the ”ave"i”MH%JB‘P}%"%W*{%etRﬁ%&%%oﬁ?rzlﬁfgﬂﬁiv@%g%%%e&%%6'{1 é‘@leﬁﬁ%‘fﬁ{sﬁ@ﬂ&ﬁe second

functioning unit an venting communication between the vacuum cleaner 25 an e first

functioning Btion Dl dRs i TSRS AR ARG HNS de ERRRRIEARSADMPR iffention
can bel dbtamefdieydheksermethbdstiRrief dessiingidheftiremimgvirngs]4@67th] BéFigl dlisna diagramatic

plan view showing & predeterpinediiaveiRAtNiowing communication between the vacuum
cleaner and the first functioning unit and preventing communication between
the vacuum cleaner and the second functioning unit; and moving the cleaning
suction portion belonging to the second functioning unit to the suction action
20 position and moving the cleaning suction portion belonging to the first
functioning unit to the retracted position before or during the step of causing
the cleaning carriage to travel along the travelling guide portion while
allowing communication between the vacuum cleaner and the second
functioning unit and preventing communication between the vacuum cleaner
25 and the first functioning unit.
The functions and results that correspond to the configuration of the
invention can be obtained by these methods.
[Brief description of the drawings]
[0071]
30 Fig. 1 is a diagramatic plan view showing a predetermined travel path,
Fig. 2 is a side view of a transport carriage,
Fig. 3 is a front view of the transport carriage,
Fig. 4 1s a plan view showing the state of the transport carriage in a
diverging portion,
35 Fig. 5 is a side view of a cleaning carriage,
Fig. 6 is a front view of the cleaning carriage,

Fig. 7 is a plan view showing the state of the cleaning carriage in a
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Fig. 2 is a side view of a transport carriage, Fig. 3 is a front view of the transport carriage, Fig. 4 is
a plan view showing the state of the transport carriage in a diverging p ortion, 35Fig. 5 is a side view of
a cleaning carriage, Fig. 6 is a front view of the cleaning carriage, Fig. 7 is a plan view showing the
state of the cleaning carriage in a diverging p ortion, Fig. 8 is a front view of a front travel portion of the
cleaning carriage, Fig. 9 is a perspective view of the portion shown in Fig. 8, Fig. 10 is an
exploded péﬂS‘ﬁéﬁﬁl%\HéWlémhe same portion shown in 5Figs. 8 and 9, Fig. 11 is a vertical
sectional side view @fig. ftigafesitnviéa foatfeonneciing gaatifidofléhis ddqaibpectiveidiayy of the

second cleaning POk, 194l ddrBeailiRli W QUiRIGS Msh B peffipeenown In Fig. 12, 10F1g

14 is an exploded perspective view of a fitting portion_of the first cleaning po rtion, Fig, 15 is a patrtially

cut-out side view of tH& pHPibnahSHALRAESH PEUSIEEEITE iawialithe SeEneBAFHAN-RAFR. 15, Fig.
17 is a viewlagsegmfrdrd, XVII-XVII in Fig. 15,

Fig. 11 is a vertical sectional side view of a fitting portion of a front
connecting shaft
Fig. 12 is a perspective view of the second cleaning portion,
Fig. 13 is a partially cut-out side view of the portion shown in Fig. 12,
10 Fig. 14 is an exploded perspective view of a fitting portion of the first
cleaning portion,
Fig. 15 1s a partially cut-out side view of the portion shown in Fig. 14,
Fig. 16 1s a view as seen from XVI-XVI in Fig. 15,
Fig. 17 1s a view as seen from XVII-XVII in Fig. 15,
15 Fig. 18 is an exploded perspective view of a fitting portion of the third
cleaning portion,
Fig. 19 is a front view of the portion shown in Fig. 18,
Fig. 20 is a partially cut-out plan view of the portion shown in Figs. 18
and 19,
20 Fig. 21 is a partially cut-out side view of the portion shown in Fig. 18,
19, and 20, and
Fig. 22 is a side view showing the state of the third cleaning portion
during cleaning action.
[Best modes for carrying out the invention]
25 [0072]
The embodiment of the present invention is described next with
reference to the drawings.
The ceiling transport facility is described first.
As shown in Figs. 2 - 4, the travelling guide portion L having the travel
30 rails 1 is provided on the ceiling side (i.e. supported by the ceiling in the
present embodiment). And transport carriages 2 that travel along the
travelling guide portion L are provided.
That 1s, as shown in Fig. 1, predetermined travel paths 6a, 6b for the
transport carriages 2 are installed to extend along or by way of a plurality of
35 article processors 3. And the travelling guide portions L are installed along the
predetermined travel paths.

The predetermined travel paths are formed by combining straight path
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15Fig. 18 is an exploded perspective view of a fitting portion of the third cleaning po rtion, Fig. 19 is a
front view of the portion shown in Fig. 18, Fig. 20 is a partially cut-out plan view of the portion shown in
Figs. 18 and 19, 20Fig. 21 is a partially cut-out side view of the portion shown in Fig. 18, 19, and 20,
and Fig. 22 is a side view showing the state of the third cleaning portion during cleaning action.
[Best modes for carrying out the invention] 25[0072] The embodiment of the present invention is

described n@gttiftTete fardertts weamedigs cureeskilipat rapepdeadiinAs dedwitsamiBetas shown

in Figs. 2 - &dhedpvelling @uisieripartian {o tading the irduel BAnailgibis (@evideshenstieaeiling side

(i.e. supportggrg éﬂ%%g‘%)i%f&sg{ﬁgeélie%@\%?r%m%@%%%%ﬁ%o” carriages 2 that travel along
ovided.

I i arep atis, as shown in Fig. 1, predetermined travel paths

the travellin ugﬁ port
6a, 6b for th 4 port carriages 2 are installed to extend along or by way of a plurality of 35 article

processors 3. And thedrdeetiityguidethortiorsdnarenmnsialietcakgnthiheppeedetermned treveélpaths.

The predeteﬁg'ti,ﬁgqﬁ@ﬁﬂ'@?%IQﬁ)ﬁrﬁcﬁi%@%m&%i@fﬁﬁ%”@m%aped secondary travel
paths 6a each of which extends along or by way of a plurality of article
processors 3, and a loop-shaped primary travel path 6b.

And the predetermined travel paths also include diverging connecting

10  paths 6¢ for leading or guiding a transport carriage 2 that has been traveling
on the primary travel path 6b into a secondary travel path 6a as well as
converging connecting paths 6d for leading or guiding a transport carriage 2
that has been traveling on a secondary travel path 6a into the primary travel
path 6b.

15 And the facility is configured such that transport carriages 2 travel
over the primary travel path 6b and the plurality of secondary travel paths 6a
by virtue of the fact that transport carriages 2 that travel on the primary
travel path 6b diverge into a diverging connecting path 6¢ at a diverging
portion M, the fact that the transport carriages 2 that travel on a diverging

20 connecting path 6¢ converges into a secondary travel path 6a at a converging
portion N, the fact that the transport carriages 2 that travel on the secondary
travel path 6a diverge into a converging connecting path 6d at a diverging
portion M, and by the fact that the transport carriages 2 that travel on the
converging connecting path 6d converge or merge into the primary travel path

25  6b at a converging portion N.

[0074]

As shown in Fig. 1, a plurality of transport carriages 2 are provided in
the present embodiment. And, as shown in Figs. 2 and 3, each transport
carriage 2 1s configured to transport a container for holding or storing

30 semiconductor substrates as an article 7.

More specifically, as the plurality of article processors 3, two or more
kinds of article processors 3 exist that perform different processing to
semiconductor substrates. And each transport carriage 2 transports an article
7 received from an article processor 3 to another article processor 3 that

35 performs a different processing.

In addition, while not shown, storage portions for temporarily storing

articles 7 are provided in many cases. And when such temporary storage
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portions 4 and arc-shaped (or curved) path portions 5. And the transport carriages 2 are configured to
travel in a fixed direction (directions shown by arrows in Fig. i3 along the predetermined travel paths.
[00731 5Incidentally, in the present embodiment, the predetermined travel paths include, as principal
paths, a plurality of loop-shaped secondary travel paths 6a each of which extends along or by way of a
plurality of article processors 3, and a loop-shaped primary travel path 6b. And the predetermined
travel pathslaratineriaeedirergirflcbrmesbions couyagese fsaREIRyBtledinta W?%%Wﬂ&farriage 2

that has begipiayainghdrtihe gsinan-tiavel paitivhlintor tecateaydiavelpattoalas weltrs
converging QBRS: gj)r}%qgaths 6d for leading or guiding a transport carriage 2 that has been traveling on
a secondar traveipat 6a into the primary travel path 6b. 15And the facility is configured such that
transport cam%é 2 travel over the primary travel path 6b and the plurality of secondary travel paths
6a by vistue of the falitahal trahspoof cdueiagesc? thgt dradel portherplinaaey itnatell pdthuGth dietge into a
diverging coiactingaingGAl a dvaigiegmastiandVhbe fachtaldne Uanspor galrages Adbat travel
on a diverging. 20 connecting path.6¢ converges intq a secong{a}%gai/el h6aata i%)nver ing
portion N ¢ éagtﬁgﬁﬁm&rﬁg@sﬁ% APRABES & IR ol OrRARHAR A DSIP RS dfrerge into
a convergindf@mreatidgipativsa af aidivergidd ¢forticry el ranks Byattre faevified thechahsygorhenrriages 2

that travel op,the;paRvEraing-caNPRCIGINAHEE cAPMErae1atensl A Hataithe ofimar i iayshpath 25 6b
ataco ver%%ngrportiqzﬁ N. [00741 As shown in Fig. 1, a plurality of transport carriages 2 are

providelz in i p?egseent embodiment. And, as shown in Figs. 2 and 3, each transport carriage 2 is

configured to transpbreilenhtdlie ot ol Bingofiets B0 emiddsalrterdupiiestéernehnbsrticle 7.
More specifigaillysms-theaplusality2of aftigla-pracesserside wwenan motatdrnds dif-acticla:ptheefsers 3 exist

that performa‘?iﬁe,{%"&ﬂfeoc%?&?iggttﬁesﬁﬂﬂ? QLY t@ﬁ%‘%@%@&‘% Q%%OEB‘BME%%Eﬁe%

transports an article 7 received from an article processor 3 to another article processor _
performs a diterédt SHEEss g and, Hhadeitibis2lvaEerbiosh S dtage BRIt i denipdiarily
storingl articlesfererd pravddde iranrangecasescAlndivehtinsuch temporary storage locations are
provided, trgppp@lt carriages 2 transport articles 7 to the storage portions and transport articles
received from the stxrsagﬁ portloniltost'hf glrltéc?’ progessors 3.

own 1n Fig each transport carriage 2 includes a vehicle

main body 9 located under the travelling guide portion L, and a pair of front

and back travel portions 10F, 10R that travel along the travelling guide

20  portion L. And the vehicle main body 9 has a grip portion 11 for suspending
and gripping an article 7.

And connecting shafts 12 that extend downwardly in the vertical
direction from the pair of front and back travel portions 10F, 10R are provided
such that they extend downwardly through the space between the pair of right

25 and left travel rails 1. And the vehicle main body 9 is suspended from and
supported by the pair of front and back travel portions 10F, 10R through or by
means of the connecting shafts 12 such that the vehicle main body 9 can be
rotated with respect to the front and back travel portions 10F, 10R, about the
axes of the connecting shafts 12.

30 [0077]

Incidentally, in present embodiment, the vehicle main body 9 of the
transport carriage 2 defines a suspended portion that is suspended from and
supported by the pair of front and back travel portions 10F, 10R through or by
means of the connecting shafts 12. And the vehicle main body 9 which is the

35 suspended portion defines an article support for the article 7 to be

transported.
[0078]
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[00751 5Travel rails 1 of the travelling guide portion L are installed such that they extend along a
predetermined travel path and are suspended from the ceiling with travel rail supports 8 as shown in
Fig. 3. In addition, as shown in Figs. 3 and 4, a pair of right and left travel rails 1 are provided such that
they are spaced apart from each other along a lateral direction of the transport 10carriage 2.
Incidentally, in the following description, the lateral direction of the transport carriage 2 is referred to as

the carriage lateral diréawdrvheeke et brefrdetomotaderatiissobycaralegsricisvbferreetes as the
carriage forg ang-afpehixedudntapgclihef rdigalidisfation b e banspeivehsageRds10F raieRed to as
the carriage ical dirgci -shown.dn Figs..2 h t carri

includes a vgﬁc gc?lnaaihﬁﬁ%?i@ré %E%%dtﬂ% ;%%Ee%%{j/%ﬁﬁr%%w ggpgﬁ%ﬁ%ﬁgﬁ%ﬁg{%ﬁ%%g ﬁgﬁ%zand
back travel péiicdaOE, ?@é haskitaosrhiHEthe travelling guide 20 portion L. And the vehicle main
body 9 bas a grip pdricnddlitfon sgspdadimbemhsl §hipthiag anmarficely. rotatdndearinestingthhafts 12
that extend doyunwariu incihie satisalediraason form s Pavoh frantiand Ragk HayehBe NS, OF, IOR
are provided such that i;lheé extend.do nwar(i‘ly throu%h tﬁe. s%a%?g% tween th ?aﬁ of right 25 and left
travel rails 1CRMATHE VRN A6 & Rl e RRE P SIS brAERMB) AU i of front and
back travel portions QoF, tidRethvduet drhiby preamdest creasmimsictininstiaftiatorslichrgdiahenehicle
W;air:‘ body %6@h *é&‘;]E?@??M&%g@%%@ﬂﬂ@ﬁ%fomlﬂniGRP%H@W@%%Q%Sélfoi;ihgﬂa@%,]r_ﬁlii’%&t_hebaﬁes
of the connecting shafts . 1 Incidentally, in present e iment vehicle main body
0 of il e AR 3 e Bhouide o R R O A A d B e T
pair of front BpFIeRcKk AVl PR reeek tlort IR RASY GHOPRYCRTEaReof et sitsBcareshanide2. And
the vehicle maini hodydeviich agttierd&tsuspended portion defines an article support for the article 7 to
be transpor:ﬁg)igpml Travel wheels 14 that are driven and rotated by a electric drive motor 13
are provided to each of the pair of front and back travel portions 10F, 10R such that they travel on

traveling surfaces defHE4IBRanENS FRRARATE SPERasEiIroffreRPAR Rtk erdbareliclengfbgidition,
guide wheelsrdbethedidan fogelynotatef dheubaxeh shahexteadediohg the thwlade rticaf divedtion are

provided sugh gk dney AR 1D SANAL Yl TvRg-sidei{Rees 0 tha Arin of Fabt@Rad s {ayghrails 1.
the carriage lateral direction is restricted by virtue of the fact that the guide
wheels 15 of the pair of front and back travel portions 10F, 10R are guided by
the pair of travel rails 1.

20 In addition, the transport carriage 2 is configured to be able to travel
well also in an arc-shaped path portion 5 in the predetermined travel paths by
virtue of the fact that the pair of front and back travel portions 10F, 10R can
flex or change directions with respect to the vehicle main body 9 about the
axes of the connecting shafts 12 (i.e., about axes extending in the carriage

25  vertical direction).

[0080]

The vehicle main body 9 has a forward end and a back end in the
carriage fore and aft direction that extend downwardly and is formed in the
shape of an inverted "U" that opens downwardly (or a bracket shape that

30 opens downwardly). And the grip portion 11 is provided between the forward
end and the back end extending downwardly.

And the vehicle main body 9 includes an electric vertical movement
motor 16 for vertically moving or raising and lowering the grip portion 11, and
an electric turning motor 17 for rotating the grip portion 11 about a vertical

35  axis.

[0081]
More specifically, the vertical movement motor 16 is configured to
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One travel wheel 14 is provided on each side in the lateral direction in each of the pair of travel

portions 10F, 10R, and two pairs of right and left 10 guide wheels 15 are provided to each of the pair
of front and back travel portions 10F, 10R such that the pairs are spaced apart from each other in the
carriage fore and aft direction. [00791 Therefore, the transport carriage 2 is configured to travel along

the 15 travel rails ;mtg virtue of the fact that the travel wheels 14 of the pair of front and back travel
portions 10EIOR arel dAtele shaoistkies dnia the poeitdrh el caliadh adtévaciiescasnvareestricted

by virtue of ¥ledaat thak teesgoidedvhectmddidhedairofireit apgdack diavetipertionpddoilOR are
guided by t i vel rails 1..20 itl t i i figur ble to
travel well a s§%§§r{ g{%;g)ﬁg%ggjépéh&%(g?%g{rg ??n tgg f;%%%)%%r%%ée%g%z\?gfr g%%sg Eyg\%tr%%%%f%he fact
that the pair@i$shParHdiBRR L dPPERshBABEOIOR can flex or change directions with respect to the

vehicle 5nain body Fdbayttthe exee dfitheitonnectingosiafts 22 (irhichbidid gxgs patéenainglinsthe

carriage 25vgieal AFREtOM i RO n HodiN8 Uehidgymain aedy 2hag & orward ¢diaRd AQack end
in the carriage fore and.aft directipn that.extend downwarcg)fz] é\]r& is formed in.the {sﬁf;la%ﬁ;))f an inverted

"U" that opeRSSHBAMWARIY Yt BARRe! S APk 3B o) revaPRA ARy iPFolon 11 is
provided betwesesi¢ne fativers et tinkb theobastoend extending downwardly. And the vehicle main
bhOdy 9 inclupleslaln Ql?gtﬂ% V?f@@éhm%mh@%@ffﬂ&foéﬂ&ﬂ@ﬁﬁy TR0\ 08 ;@&%@ﬁdﬂHW?riTg
the grip portion nd an electric turning,motor 17 for rotating the grip portion 11 about a,vertica
e oo T B B e e e b GReY T ove
rotating druthe®rip PidRBbAlsIa 8 tHa imeedpasiiwe elements, are spooled - in one direction or in
the oppositg@irgztion to spool or feed out the belts 18 in order to vertically move the grip portion 11

be.t""eert'. a ralif?d PORHioR, AP S Q¥E R ROSIBRRREIRY €0 TG A REN RS IS R ARSIHRE AL Yhich the
grip portion a ré)station shaft 20 (see Fig. 2) that extends downwardly from an upper end

15  portion of the vehicle main body 9 such that the grip portion 11 can be rotated
about a vertical axis 9.

And the grip portion 11 is rotated about the vertical axis as the turning
motor 17 drives and rotates the rotation shaft 2 about the vertical axis
through the rotation power transfer portion 21.

20 The rotation power transfer portion 21 includes the first pulley that is
rotated by the turning motor 17, the second pulley fixed to the rotation shaft
20, and a belt that extends between these first and second pulleys.
[0083]
The grip portion 11 has a gripper 22 for gripping an article 7 and is
25  configured to switch the gripper 22 between a gripping attitude for gripping an
article 7 and a grip release attitude for releasing the grip by means of an
electric gripper motor 23.

Fig. 3 shows the state where the gripper 22 is switched to the gripping

attitude.
30 [0084]

The transport carriage 2 includes a carriage side controller (not shown)
that controls the operation of the transport carriage 2 by controlling the
traveling operation of the pair of front and back travel portions 10F, 10R, the
vertical movement operation of the grip portion 11, and the attitude switching

35 operation of the gripper 22, etc.
And, the carriage side controller is configured to perform a transport

process in which an article 7 is transported from a station of transport origin
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close to the vehicle main body 9 as shown in Figs. 2 and 3. And the lowered position, while not shown,
is a position at which the grip portion 11 is close to transfer stations of article processors 3. In
the present embodiment, the article 7 is located between the 10 forward end portion and the back end
portion of the vehicle main body 9 when the grip portion 11 is in the raised position. [00821 The
grip portion 11 is connected to the vehicle main body by means of a rotation shaft 20 (see Fig. 2) that
extends dovAviardRtienpahrapserthdastipetion epaselirthidlearidmnspaytoceuemeid thdepip portion
11 can be rataéechaboigeasiadieaharddlOr receed the giippesten dohisnobatedialbusteeifiedical axis
as the turni . ' e tion shaft.2 a t ' X he
rotation pov&glréggﬁ% éf&déﬁ/lgia%%é%{?é? E)l;tllatai[(?r? p@v%eﬁ%ggs?et%%ugﬁ%eﬁy; fl tlgi%%%ge %?1%8# r%lzthtrl)ulley

that is rotatdd95§ theufArmlthoRA TS eReesd cSAMBUTEY MXBHR e R8tHbPBREA BV fid Wbelt that
extends betybam thgse firstrapd tecondapelded H3{00BBleTheanmpaitiandd éias a gripper 22 for
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operation Ofﬁbﬁ’é@ﬁﬁﬂ@rﬂi@'ﬁﬁgﬁlgr@/ &@é&fﬂ@@ﬁh%@}fﬁ@é@rﬁp@p@ﬁﬁﬁb%mﬁ Rad ofdreqtind back

travel P rtiops 10F, 10R, the vertical movement operation of the grip portion 11, and the attitude

switching 3 Opération of the gripper 22, etc. And, the carriage side controller is configured to

perform a tr t process in which an article 7 is transported from a station of transport origin to a
station of transport ddstiaasimeishediedaala transpoitcommage Wier thertaniagensisie cardroller

receives thea‘é%‘&&?é%?%‘%’ﬂ%%%{?{ﬂﬁﬁ tRF: é@%&&?@iﬂ?&%@iﬂ&{?ﬂ?&’ﬂé Qg aRddhe Siatien,of the

transport destination from the ility management co ter which manages gperation of the 5
plurality of tEiASEBH BRIy DY e sededimmuticatisavaied distance of ‘the transport

15  carriage 2 from a reference point.

And the carriage side controller is configured to control traveling
operation of the pair of front and back travel portions 10F, 10R based on the
detected information from these various sensors to travel to the specified
station of transport origin, and to travel from the specified station of transport

20 origin to the station of transport destination, and is also configured to control
vertical movement operation of the grip portion 11 and the attitude switching
operation of the gripper 22 at the station of transport origin to receive an
article 7 from the station of transport origin, and to control the vertical
movement operation of the grip portion 11 and the attitude switching

25  operation of the gripper 22 at the station of transport destination to unload the
article 7 to the station of transport destination.

[0086]

The transport carriage 2 is configured to be powered by electric power
supplied from outside of the carriage 2.

30 That 1s, as shown in Fig. 3, a pair of right and left electricity supply
lines 24 for supplying driving electric power to the transport carriage 2 are
provided to the travelling guide portion L such that they extend along the
predetermined travel path similarly with the pair of right and left travel rails
1.

35 More specifically, each of the pair of right and left electricity supply
lines 24 is fixedly supported by a distal end portion of the holding portion 24A

provided at a lower end portion of each of the pair of right and left travel rails
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Various controllers, computers, control means, and other members that have control functions, that
are described in the present specification, include a CPU, memory, communication units, etc. And the
algorithms for performing the functions described in the present specification are stored in 10 the
memory. [00851 More specifically, each transport carriage 2 has various sensors such as a
sensor for detecting a target stopping position that is associated with each station and a sensor for
detecting thé tHgBldbafistan 8 pardperis it 2nuar dliefaréheccpsintge latay the
carriage siddigestiofier is configured to control traveling operation of the pair of front and back travel
portions 10 Ot%lg]based on the detected information from these various sensors to travel to the
specified station of transport_origin, and to travel from the s%ecified station of transport 20 origin to the

station of transport d8sBAgHdANaAd QN8 dBnfitfired B Contrth ¢ itRin mBvam ddoparatihr the
grip porsion firhaspdite atitdges\Ritchirig dgeratismgldhpawigpare2@iatrige jstation ofdrapspart origin to

receive an arfigle.{, aaﬂ'wgtaf@ewiﬁﬁmo{h%@&tmig%&m%ieahm%%gasﬁ gperation

of the grip portion 11 and the attitude switching ration af the gripper 22 at the station of
ransport deSHSh GBS dEIC A HASIbrt B SoFL bt G0 TRt Hhe The

transport capdagry 21iscedvifiglireditodre powveatby diettieqpovibe spppliedf frommsutsite deitle
carriage 2. 3ghhatisnasEhown N Fig. 3, a pair of right and left electricity supply lines 24 for supplying
driving, electric powey to the transport carriage 2 are prqvi to, the travelling quid rtion L such that
oy ol atong T R B S RS AP e
35More spetffisamprabeiisnepaiietdighndndrmaseatimiclhsomerston drniagielasspsred by a
distal end peuaiweroirihid &gldingrpeitbrniddAoprolsderbatiadapsliyasid peitipoweeaoh efdtiegdyr of right

and left travel @g&%ﬁ;ﬁo&l}a&&p&%%dzng portion 24A extends inwardly in the carriage lateral

direction. IO?(E)&SSISIP a on, as n in Figs. 2 and 3, the vehicle main body 9 of the

15 Guide wheels 26 that are rotated about vertically extending axes (axes
extending along the carriage vertical direction) are provided in an upper
portion of the transport carriage 2. And guide rails 27 for guiding the guide
wheels 26 are provided in the travelling guide portion L at locations that
correspond to the diverging portions M and the converging portions N.

20 As shown in Fig. 3, the guide rails 27 are supported by frames 28
which have a shape of an inverted "U", which are supported by the travel rails
1, and which are installed at proper intervals along the longitudinal direction
of the travel rails 1.

Incidentally, Fig. 4 shows a diverging portion M in a secondary travel

25  path 6a as a representative example and a drawing for the converging portion
N is omitted.

[0089]
The guide rail 27 guides the guide wheels 26 to set the direction of the
diverging travel of the transport carriage 2 in a diverging portion M, and

30 guides the guide wheels 26 to maintain the proper attitude of the transport
carriage 2 even when the travel rail 1 is located only on one side in the
carriage lateral direction in diverging portions M and converging portions N.
[0090]

To describe in more detail, since, in the travel path in a diverging

35 portion M and a converging portion N, there is a path portion in which the
travel rail 1 is provided only on one side in the lateral direction of the

transport carriage 2 to allow the connecting shafts 12 to pass through, the

25



5 transport carriage 2 includes a single power receiving portion (or power receiving coil) 25 to which
driving electric power is supplied contactlessly or without contact from the right and left electricity
supply lines 24 with the power receiving portion 25 located between the pair of front and back
connecting shafts 12. 10And alternating currents are applied to the electricity supply lines 24 to
generate magnetic field. And the magnetic field generates driving electric power in the power receiving
portion 25 t@EeRplyesiebtde pbiles cortapwessigroage #daspeincatnagdy. 0088 the gidilwheels 26
that are rotajgigeahot vetticalhe etadelinglaxes (axes extending along the carriage vertical direction)
are provided in an rRer f. [ t carri ; ide rapgs 27 ili guide
wheels 26 are provlij_g{gdq %a%&eb%?a{\}elﬁr% %%%%%%’Q%?oa{nq_gg%ﬁ%@% %g%%lt%}idrés%%{r%%ﬂtg ‘tgk]ﬁgév_%%%lerging
portions M gh8tHE EBrVRIgEPSHAINPRE AR affowisiA Ay oSl IR ENEL A& E5RIg Erted by
frames 28 wiith Ipave enshapedoflenstatertedwid i'chviich ane sugepdrie c By el ttavehrailsaloagd which
are installedi gt properHniRIyals AP Ipnstitudingldi rg,'%%f e divabralitdetion ofingidentally,
Fig. 4 shows a diverging Ortloné;:l in a secondary travel. patl;é6a as.arepre erggtlve xample and a
drawing for fﬁ%llﬂ?ﬂ}%rﬁ J158RIch RTs R iResC ToBE o NG By gl eall 7%?” s'he'glitde wheels
26 to set thegdidetion &the diverging travel of the transport carriage 2 in a diverging portion M, and 30
guides the dyigdewheels 26 to maintain the proper attitude of the transport carriage 2 even when the
travel rajl 1 is located only on one side in the carriage | | dirgction jn diyergin rtions,M and
conveﬁgng porj[ion_s%lg. To d? 'cgbgi}ﬁ %%%@%%??figﬁée&%‘?ﬁéi thvYé‘ilg%t% %ﬁg |V§}_rlalthg 35
portion M arfiPAteoHVErding peatibn 1, flamk savpatfolsicivHigniadthe havel mifrsé ged only
on one sidednithe:tateral diiactifimetihestranspert aatighe iolalportiim cannecisegshadiside@ to pass
through, the fu f t.earri ' intain y guidi i els 26
with the guiggﬁﬁagl%%t% ﬁ??r? gg’gﬁ?&%ﬁ% r%%%re%qs‘gaersﬁ 6|i§ éaa?ﬁb\r}é%g&; iﬁgrg%f%ggn gl\%g%tg%v%%c ?f)&le%%een a
state in whidRtaHRSHAE Eansisge Berlsrived to travel along the straight 5 path portion 4 and the
state inavhidd@8&lcarriage 2 is allowed to travel along the arc-shaped path portion 5; accordingly, the

di\/_ﬁfgingl gi7rection of e ANSRO LG N0 ca RE FRIEN LY, GLIBNYi TR otige WhRels 26, with the
guide rail 27.
t

ransport carriage 2 has a guide wheel 26.
And each of the pair of front and back travel portions 10F, 10R has
guide surface switching means 29 for changing the position of the guide wheel
20 26 with respect to the guide rail 27 in the carriage lateral direction to switch
between a state in which the guide wheel 26 is guided by the first guide
surface 27a and a state in which the guide wheel 26 is guided by the second
guide surface 27b.
[0093]
25 As shown in Fig. 4, the guide surface switching means 29 includes a
pivot arm 31 which can be pivoted about a vertical axis by an actuator 30 (see
Fig. 2) such as a motor, a movable body 32 provided in the distal end portion of
the pivot arm 31, and a travel guide portion 33 which has a rail for guiding the
movable body 32 for movement in the carriage lateral direction. And the guide
30 wheel 26 is supported by the distal end portion of the movable body 32 such
that the guide wheel 26 can rotate about a vertical axis.

And the guide surface switching means 29 is configured to switch the
guide surface for guiding the guide wheel 26 between the first guide surface
27a and the second guide surface 27b by pivoting the pivot arm 31 with the

35 actuator 30 to change the position of the guide wheel 26 in the carriage lateral
direction.

Incidentally, Fig. 3 shows the state where the guide surface switching
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[00911 10As shown in Fig. 4, the guide rail 27 is formed to have a shape that splits into two parts in
plan view, and is configured to have a first guide surface 27a that functions in the straight path portion
4, a second guide surface 27b that functions in the arc-shaped path portion 5 as guide surfaces for
guiding the guide wheels 26. 15[00921 Each of the pair of front and back travel portions 10F, IOR
of the transport carriage 2 has a guide wheel 26. And each of the pair of front and back travel

portions 10MRBIRHAY drigwsoheddevihenitatmehssixbng Erasyitdptidipekitbnbot the divisle wheel
20 26 with rgspeetsarthe @ @ve tikRé vtk cariage |atedaldirectihvioswichtbetvetir ate in

26 1 quidedi e it SRR POR] ﬁ%@f@éﬁ?&i@%ﬁ%ﬁ%ﬁsﬁﬁ,@%}?g%%?ﬁ%%%ée whee
switching m84HEb86RLdMs sepwst aridle &b 9 Hhsorae & ertical axis by an actuator

30 (seesFig.[AP84Eh as a motor, a movable body 32 provided in the distal end portion of the pivot arm
31, and a travel quide aqsfion 3 avaihasakaliorokifinad e meyanls badyia? far maxement in the
carriage lateral d ion, And the guide 30 vs\g%eel 26 js su%{)orted k\)})&r jﬂdlStaJ endgortlor[}t(%f he
ovable bod b LR HAE e IHE WHRLIFE L PHtals bBOE S B RAREw 14 BHAHE Guicle
surface switehindaméeahkediigcrenigpedimnsMidestrebgdiadeueface for guiding the guide wheel 26
between the first guide puHaca.21a andbe speanguide sHTaRe 2 1 bl Aielng g AN 31

with the 35 actuator 3Q to change. the ition of the,qui eel 26 in the carriage lateral direction.
bkt es Stk g e T el gt st B e ot et
state of guidiig the Gtk sere2emattarfacydde furfabotng dhaewbaral 3% ikl tRe 4 shows
the state wheteuthie g80lestiitacgesihitcpugtinaaststBe pushdtoriaskiathenstate afrglidinththeguide
wheel 26 by i segond guide surface 27b of the guide rail 27. 5[00941 Although a drawing is
omitted for the converging portion N, a guide rail 27 having a shape that splits into two parts in plan
view is prov Q@@Tmilar to the diverging portion M described above. And the guide surface switching
meansl 29 is configuladidestatty) ttreshown in Fig. 3, overhang portions 27A that project in

the lateral direction as seen along the longitudinal direction of the guide rails
are provided in the upper portion of the guide rail 27 for reinforcement. And
the undersurface of this overhang portion 27A is continuous with the upper
end of the first guide surface 27a or the second guide surface 27b.

20  [0096]

A cleaning device described below is provided in the ceiling transport
facility thus configured since there is a possibility that dust may adhere to and
accumulate in the travelling guide portion L and more specifically the
traveling surfaces of the pair of right and left travel rails 1, the top surface of

25 each of the pair of right and left holding portions 24A associated with the
respective one of the pair of right and left electricity supply lines 24, and the
first and second guide surfaces 27a, 27b of the guide rail 27.

That 1s, as shown in Figs. 5 - 8, a cleaning carriage W 1s provided
which can travel along the travelling guide portion L.

30 And the cleaning carriage W includes a plurality of cleaning suction
portions K that perform suctioning action on, or vacuum, a plurality of
locations to be cleaned, with the traveling surfaces of the pair of right and left
travel rails 1, the top surface of each of the pair of right and left holding
portions 24A associated with the respective one of the pair of right and left

35 electricity supply lines 24, and the first and second guide surfaces 27a, 27b of
the guide rail 27, of the travelling guide portion L designated as a plurality of

locations to be cleaned in the travelling guide portion L.
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10 guide surface for guiding the guide wheel 26 between the first guide surface 27a and the second
guide surface 27b by pivoting the pivot arm 31 with the actuator 30 to change the position of the guide
wheel 26 in the carriage lateral direction. [00951 15Incidentally, as shown in Fig. 3, overhang portions
27A that project in the lateral direction as seen along the longitudinal direction of the guide rails are
provided in the upper portion of the guide rail 27 for reinforcement. And the undersurface of this
overhang portion 27/ 8 ¢éhiiviuotivastie dppaeefd srhirhfisiyuaesuvacativy ofithetdecond
guide surfagsl @i 20iIR%&dning sh&leanpigienic& despribed bttt plevidRdivdhd 42iling
transport fa([w@gtﬂus configured since there is a possibility that dust may adhere to and accumulate in
the travelling guide portion L and more specifically the t.ravellilzrgg surfaces of the gair of right and left

travel rails 1, the top SiHR¥CBES g e pag G any iortkaishgloBsichs suavaiingiated
with thesresgedtieepomné of thevpeiin ahrigiv @ndnteftl etaotriciy tsumpely bnesi24t aad the fieshanddsecond

quide surfaggs,g (B PLINGRLILR (A AL ted onMY $adRIShRWN MBSO A e Eariage
is provide ich can travel along the travelling, guide.portion |.. nd.the cleaning carrigge
includies a IS b1 GREFInE Cctor B Ohe RHAE Jah R s SR bR .
plurality of |dudtiong potieorie detavdteitie davdhindhsudapestofermmpaif Bigightmebrightrand rails 1,
the top surace af skt eyl it andhlefholsiog nartions R4 asonatad BT mEpective
one of the p right an ctricit in nd the first and second guide surfaces
27a, ZJIE of ﬁ%%%éé@%lrﬁ Eo?’tﬁ)g ﬁlaev!gﬁi’ges%%%/egb%rﬁo%ot%)e%%hated as a plurality of locations to
be cleaned iWﬂ?eglravelling guide portion L. In addition, a vacuum cleaner G, which is in
communication withthe thleratihe gflcleaity g § sbéoni pgréaas dh joptivndel toréhéiclaadingteairiage W.
100971 And by sausinodhedifaniacaiaany @ avehalong e daveling.h.ouide naigadwith the
n ust can be removed t n I

vacuum cleaner G turned on, at adhered to accumulated on the traveling

surfaces of IRESIEHISRRGHPSARh PRSI I ¢ B teHT dRfRee B b aln B hai PEEHERERR left
holdingportiond 2ddr aesticigled hdthdive nespectiieronbeaiftherpaiachrighft ahe leftlaleditigityo§upply

'i”‘?ds 24, Et‘_n%@%f%%%ﬁg%ﬁ?@&?g%%ﬁ%ﬁﬁ%ﬁ%l%@&@ G%Qﬁli[éecgﬁiqi?dﬁ%éﬁoﬂf g@%é(%"ﬁf””g
Dicraity of (EREARE NS FRF SR L3 g P e BRI OR AR & TP Secively
interrupting ARy allowing (i.e. preventing 15 and permitting) the communication between each of the
plurality of functioningd#eitspaptithalyacy¥hecleaneh & thB otieneemnouipatied el egch afithegplurality
of fun(‘éB) nin&%gg%vg%qg{]o%\s/aﬁ’]%% C(!l‘iag{]cfeer&' {1%?06 ﬁg%ti%%i%%dl}ggfs such that each of the
following is a functioning unit: a pair of right and left cleaning suction portions
K for cleaning the traveling surfaces of the pair of right and left travel rails 1
(referred to, hereinafter, as the first cleaning portions K1); a cleaning suction
portion K for cleaning the first guide surface 27a and the second guide surface
25  27b of the guide rail 27 (referred to, hereinafter, as the second cleaning portion
K2); and a pair of right and left cleaning suction portions K for cleaning the
top surfaces of the holding portions 24A for the pair of right and left electricity
supply lines 24 (referred to, hereinafter, as the third cleaning portions K3).
The traveling surfaces of the travel rails 1, the first guide surface 27a
30 and the second guide surface 27b, and the top surface of the holding portion
24A are all examples of a suctioning target surface.
[0099]
Therefore, in the present embodiment, the cleaning device 1is
configured to clean the travelling guide portion L during which the
35 Interrupting means E 1s operated to switch among a state in which the
traveling surfaces of the pair of right and left travel rails 1 of the travelling

guide portion L are cleaned, a state in which the first guide surface 27a and
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More specifically, in the present embodiment, the plurality of cleaning 20 suction portions K are divided
into functioning units such that each of the following is a functioning unit: a pair of right and left
cleaning suction portions K for cleaning the traveling surfaces of the pair of right and left travel rails 1
(referred to, hereinafter, as the first cleaning portions KG; a cleaning suction portion K for cleaning the
first guide surface 27a and the second guide surface 25 27b of the guide rail 27 (referred to,

hereinafter, Beetiiecsasbsticlesintppertidh REFhangudsaradt Aghtemdlrinedann sutiida portions K
for cleaning e dhp iy fasps wfritae doleingheofivins cH4A bt the paleff highdiand feftelaairicitAsupply

lines 24 (ref inaft hird_cleani iops:KR). The traveli C e travel
s 1 the 1o S B O B e
holding portibResant sree fleansfpiEaorstailtiaridearghed heled: 100991 Therefore, in the present
embodimentpt@d¢leaning device is configured to clean the travelling guide portion L during which the

S5 interrupting means s ARSIAISH teaniebamonahsialadn b fielareing Sudsas.gf the par
Quide surtadd73 ERUTPRELSHE GISE LCLIOR PB1 0 e ¥ AL SR LA, e e
guide surfa , ate in
which the tol/setiatessofttheopairastyrighiveho et hbldingopottens@4A corresponding to respective
ones of the pair of rightjaRehiedt elealiicily SHEPPLIREStY4 e sdeanady e vaiaiistake dgserled
below. %[01 01 {ncidentallg, 51 the %’reseﬁ% bodgfrzlzdl’iclants the Pdurgli%of sF%bloan trtav | paths 6a
of the %ravel |F1%]ngs’|5)f) e p%lr]ﬂ%%%_e are (%%nggl Sg%gr?ﬁ%l%arrlgg(ae Wheteas the y:?r?mary raeg-:ﬁ%ath 6b is
not cleanedcleadeshameaanthg thlusalitvitploreecnanrytiravel patsetatsad chardparingriages 2
are removeddieoia gdacvvdsandanttd\vel pathseaoiodoe claaned patbngathe biLchdiiy ofl seeahdasy travel

paths 6a a”&&é%ﬁﬁ%:@é@%&%&”@\g?sWJﬁéBﬁ%tiga%lt%% %%%OQ%Q(&EQ‘%e{I%;EL%?%}% %%gSad?eed- And

the cleaning carriage W is caused to travel on the secondary travel path ba to eaned. 15This

procedure i$1e&Refed for each of the plurality of secondary travel paths 6a one by one.
15 This procedure is repeated for each of the plurality of secondary travel

paths 6a one by one.

It 1s noted that when transport carriages 2 are allowed to travel on all
of the plurality of secondary travel paths 6a, the cleaning carriage W 1is
removed from all of the secondary travel paths 6a.

20 [0101]

Incidentally, while not shown, a portion of the secondary travel path 6a,
1.e., a portion of the pair of right and left travel rails 1 is configured to be
raised and lowered or vertically moved, with a cleaning carriage W mounted
@i.e., supported) thereon, between a raised position at which it functions as the

25 travel rail 1 and a carriage mounting-and-removing position which i1s a
lowered position near the floor. And the cleaning carriage W can be mounted
on or removed from the secondary travel path 6a by vertically moving this
portion of the travel rails 1.

[0102]

30 As shown in Figs. 5 - 7, the cleaning carriage W includes a carriage
main body portion 41 located below the travelling guide portion L, and a pair
of front and back travel portions 42F, 42R that travel along the travelling
guide portion L. And the carriage main body portion 41 mounts the vacuum
cleaner G.

35 And a pair of front and back connecting shafts 43F, 43R that extend
downwardly from the pair of front and back travel portions 42F, 42R are
provided such that they extend downwardly through a space between the pair
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It is noted that when transport carriages 2 are allowed to travel on all of the plurality of secondary
travel paths 6a, the cleaning carriage W is removed from all of the secondary travel paths 6a.
20[01011 Incidentally, while not shown, a portion of the secondary travel path 6a, i.e., a portion of
the pair of right and left travel rails 1 is configured to be raised and lowered or vertically moved, with a
cleaning carriage W mounted (i.e., supported) thereon, between a raised position at which it functions
as the 25 tré¥enedit paddeftchagleraiduhting-and-removing position which is a lowered position near
the floor. And the cleaning larriagei Xy €ambhenmbodiedontiviempviad fraspénelsecondaryanavel path
6a by vertic i i [ I %S . indwos, 5 - 7. the gleaning
carriage W ?ﬁc lﬁ;%\ségz}lgcg_ rr?a}%%%rf%%r?) fgg}(?yﬁr%{r%gﬁ% fﬂfo%pa%ggltpgg@%ﬁ%%%%e%%gzié%egtr){r%grf L,and a

pair of front 4 (aERes g pBAfbHE aBr4aBretch Havkthrmaiie eriiig beriz bertfitedand the
carriagé® mairlodyepartidre 4anountsl thackaduaneklparteos. 33And 2Roaib @i fironé ard-tieaky

connecting ghafls A3 AJR shakertePehdoynvardy i iRe PRYHRS ifopt a8g back travel portions 42F,
42R are promq%% uch that they extend downwardly through'a space befween the pair of right and left

travel rails 1. And the carriage main body portion 41 is suspended from and supported by the pair
of front and back traletidertieily42R, 4BR yrenenhseohitveltoanéctiite shafis 48F  @@Rsistlihat the

mai'_" pcl)rtiorbéﬂ-éﬁﬁ[‘ AbP 69?@@?&@%@%5%?%@9@ a@ﬂrp%qﬁ Hﬁgﬁi:b%%@@ﬂgfﬁi @%Bp@ha@ﬂthe” _
vertic extending axis or ea t all Ot CO Ctlng S S . C ta y, N
S ST b T R b MO B vy B s 4ol R

suspended %ra%hﬁ&m%@%m%f%@%ﬁ&%ﬁ@%%ﬂ@#fﬁ@ﬁpaﬁwaab@%mrﬁ&ﬂons 42F,
42R throughtthevbistneletfingeshaftsAsipeAdRd Avodtibe cufinge maictody geritnr 4hpiueh efines the

suspended oJs] ?&@rlgggﬁe%ggﬁﬁwﬁ%%%géypport for supporting the vacuum cleaner G. In addition,

in the followin _the latera dlrgctlon,of the 15 cleaning carriage \V is referred to as the

carriage lateral direéﬁoﬁ@@ﬁ&t}ﬂwé}fﬁr oL e 8EHOR O the %&ﬁﬁ?ﬁ%aﬁié%‘@\ﬁpié)fe?eﬁed to as
the camagederenang eftrdirentioN fier sifort;eah totres \tdrti calrwidge dxeetidndif the ate éminghoatriage W

is referred tQias {Becami@agryericR e 389King carriage W is referred to as the
carriage fore and aft direction for short, and the vertical width direction of the
cleaning carriage W is referred to as the carriage vertical direction for short.
[0104]

20 The configuration of the cleaning carriage W is described next in which
the parts or members that are the same as the components of the transport
carriage 2 will be described using the same reference numerals as those used
for the components of the transport carriage 2 in order to clarify the
relationship with the configuration of the transport carriage 2.

25 Incidentally, the back travel portion 42R of the pair of right and left
travel portions 42F, 42R has the same specification and configuration as the
back travel portion 10R of the pair of front and back travel portions 10F, 10R
of the transport carriage 2. But the front travel portion 42F of the pair of right
and left travel portions 42F, 42R has or mounts the plurality of cleaning

30  suction portions K and the interrupting means E described above and thus has
a different configuration from that of the front travel portion 10F of the pair of
right and left travel portions 10F, 10R of the transport carriage 2.

[0105]
Provided to each of the pair of front and back travel portions 42F 42R

35 of the cleaning carriage W are guide wheels 15 which can be rotated about
axes that extend along the carriage vertical direction and which are in contact
with the inwardly facing side faces of the pair of right and left travel rails 1
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[01041 20The configuration of the cleaning carriage W is described next in which the parts or
members that are the same as the components of the transport carriage 2 will be described using the
same reference numerals as those used for the components of the transport carriage 2 in order to
clarify the relationship with the configuration of the transport carriage 2. 25Incidentally, the back travel
portion 42R of the pair of right and left travel portions 42F, 42R has the same specification and

configuratiofilas tnel packhrageh pirtion neR of trenp sindfirsht ey tarrtians PokidARIGRNOR of the

transport catrigageporBed thi ot tavetpertiand2fecl thepas eiigbtnrdtieft iiavhbpaitionse2F, 42R
has or mourz]lc:jl

zbove and A K R A BT, oo of rign

ngu !
and left travel portioﬁg"?mﬁlréﬁfdﬁflﬂ%g ﬁé‘t‘?s}ff‘éﬁ gaiffageheels s ausrpYRIAdeE EAcR St ﬂfetbﬁir of front
and back trgvelrpdifieng 424 H2RK3E of ¢he cteaming 2RrdaGewit hrengupdérvepaets] Hpattidhosan be

rotated abo%@x&%g}qtnegﬁ%%@mtmg%@@g&v&ﬁtmh&i{ection and which are in contact with the
inwardly fajgg Oséie faces of the pair of right and left travel rails 1 similarly with each of the pair of front
I

and back tr rtions 10F, IOR of the transport carriage 2, as well as a guide wheel 26 whose

position in the carriatyadateraiedivektiols dah et lramgdd gntlae d uidea sedfdoe swibtibg aribane 29. Two

pairs of fllgzhl;hﬁil%eﬂei%%&@ep%ﬁﬁ@dlﬁaaﬂﬁeoﬂé}‘éﬁ&Qﬁ‘?e@f’fﬁkﬁ%&%@ﬁfp@f a{érgahaag ﬂf%%ks trave!
pOftIO with, one pair s rt fr t er |In the,carri e 1ore and a Irection.
eIk i ntote S bt g St NG A A B e

provided to fREmpagionaha portivrriamRoptibpansr eigheinand eftiaaaehdridhgd s2milentysuch

that they trawvgéthndhentrateting uinces fesmedcad thadRpteurfaLasoofithespadBf ngR afdiled travel

rails 1 similgly yui Iecag&?{azgg air of front and back travel portions 10F, IOR of the transport carriage
s 44t

2. In addition, travel whee at can rotate freely are provided to the

In addition, travel wheels 44 that can rotate freely are provided to the
15  front travel portion 42F of the pair of right and left travel portions 42F, 42R
such that they travel on the traveling surfaces formed on the top surfaces of

the pair of right and left travel rails 1.

These travel wheels 44 are provided on either side of the front travel
portion 42F in the carriage lateral direction such that one is located forwardly

20 of the connecting shaft 43F while the other is located rearwardly of the
connecting shaft 43F in a side view.

That is, a pair of right and left first travel wheels 44 are provided
forwardly of the connecting shaft in a side view and another pair of right and
left second travel wheels 44 are provided rearwardly of the connecting shaft.

25 [0107]

Therefore, the cleaning carriage W is configured to travel along the
travel rails 1 by virtue of the fact that the travel wheels 14 of the back travel
portion 42R are driven and rotated with its position in the carriage lateral
direction controlled or guided by virtue of the fact that the guide wheels 15 of

30 the pair of front and back travel portions 42F, 42R are guided by the pair of
travel rails 1.

In addition, the cleaning carriage W is configured to be able to travel
well also in an arc-shaped path portion 5 in the predetermined travel paths by
virtue of the fact that the pair of front and back travel portions 42F, 42R can

35 flex or change directions with respect to the carriage main body 41 about
vertically extending axes.
[0108]
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15 front travel portion 42F of the pair of right and left travel portions 42F, 42R such that they travel on
the traveling surfaces formed on the top surfaces of the pair of right and left travel rails 1. These
travel wheels 44 are provided on either side of the front travel portion 42F in the carriage lateral
direction such that one is located forwardly 20 of the connecting shaft 43F while the other is located
rearwardly of the connecting shaft 43F in a side view. That is, a pair of right and left first travel
wheels 44 are providedfbanaens.ofbite eamepsngarafign J6ide vienfigHaeshdthdrepdibbs right and
left second tiayvil taheets 44taredy evidedwkanmaiely ot eapnestigsshaftha4edellpath ihherefore,

the cleaning?ﬁgregg\%:%%ggmgﬂrgﬁ @@M@'@&ﬁ@&%}% %%‘?H@V{y BY WHHs, ahibe, fackhafjthe travel

wheels 14 of th | portion 42R are driven a ated with its position in the carriage lateral

direction cortiSIEdegud B ViRaisstene g garinelnderahdiiectivsr By e thsiobithsnt and
back travel pactioha 1te 42Rlarelpattedbytbepaledftyatted milkld rail 2T Additibe, deanieaning

carriage W is,¢nfiguigd; 1o e AB(6- LR LB VEL Wel AR 4R AP BRBRAG RABRLEIGD Wi e he
predetermined travel paths t%n\g&\%!e of the fact that the pair of front and back travel p%rélons 42F, 42R
[

bac
can 35 flex GréHENGe GrES: {38 @i?&lgn PGS Nidhd Bb &) A1CR SR DEr RIS B Eending
axes. [0108in whichuttitechnerantheasisagiad\Catiayelv\akoeatigured shdbpesbis th peibitainits
attitude evenwiian thedraih PsteA SIS ihihe avekRalkin hesliveiging Periantvhand e
converl%'ng 8rstiglr(1)rll\l ﬁlwhic&l g{e tii]aﬁveﬁl égil. % J'E?%Logaltned oglya no isriéj ii(gl nthe carriage lateral
direction, by virtue ofbt eh'g factthal the guide' w ecfs o€ Gre guided by the guide rail 27. And the
cleaning ca is configured to be able to switch between the state in which the cleaning carriage

W2 travels along th@stsaigth patha potiide $oand thestaiadnpofitintiiposieaniagetartiggeity 2ravels
along the arg¢-s st ' lvergi Hion [ t] y
switching thgolg%qogsgti%%{%ﬁ%re@%??jlé{zvﬁgﬁ%b‘{% %%@%g%%agél%%g?g%ﬁg%rﬁg %Hi(ggrl &%I?lml(% addition,
a single powEP RGN (elhet RSEBIGIRY EUMP2S INGRIcH dviREPEIdetid BotieriBREpplied
contactiesslpartwithafitlve otact frgermtlaerigbd amd tefoelddtriChy suppyclieasifg sprovigeWinsan upper

15 portion O%B?i%eﬁﬂéﬁg%“%iﬁe%@é( RRTERN ¢hle TdWsitie El%@ﬁjfww?%%iéget%ils ‘?Q”EHBgﬁE’eEP operate

with the drivirclb%ﬁe tric power that is supplied contactles sly. ore specifically, the cleaning
carriage W iy

BECHIY peration controller (not shown) that controls operation of the cleaning carriage
W by 20 controlling Matmengpeadiaalhgs the vkesstimg oparatigeohdabesidasnvehpomernti?R and the

operation ofdhetgilide sHEBER SWHEHREtMeAREZS epshathal 6f ratasshaskdarriQOoWoRs 42F,

42R 20 controlling, among other things, the traveling operation of the back travel
portion 42R and the operation of the guide surface switching means 29 of the
pair of front and back travel portions 42F, 42R.

[0110]
And the operation controller is configured to perform a cleaning

25 operation which involves traveling from a start position to a destination
position specified in a travel command when the operation controller receives
the travel command which specifies the start position and the destination
position from the facility management computer described above through
wireless communications etc.

30 More specifically, the cleaning carriage W includes various sensors
such as a sensor for detecting the current position on the predetermined travel
path and a sensor for detecting the distance traveled by the cleaning carriage
W from a reference point. And the operation controller is configured to control
the traveling operation of the back travel portion 42R and the operation of the

35 guide surface switching means 29 of the pair of front and back travel portions
42F, 42R based on the detected information from the various sensors in order

to travel from the specified start position to the destination position.
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[01101 And the operation controller is configured to perform a cleaning 25 operation which involves
traveling from a start position to a destination position specified in a travel command when the
operation controller receives the travel command which specifies the start position and the destination
position from the facility management computer described above through wireless communications
etc. 30More specifically, the cleaning carriage W includes various sensors such as a sensor for
detecting thé0ddirbnt position on the predetermined travel path and a sensor for detecting the distance

traveled by the cleafingdattiady WHemMpRFRiskence pailia it thedspesation aaniioligsdsaeenfigured
to control the.traveli ign of avel ' a operati f the ide
surface swit ﬁl;r%/ ryl%gr%% ggﬂg?th%%ggﬁg%ﬁ%% aﬁ’é%%%@?r;@g po tleg}%% F?ﬁgﬁn%é{s%d%)%%ﬁe
detected infSRREHEH fdAsiRE tVRRTLBHRE A SCraEnRIPR/BPHGHRhe specified start position to the

destinaf_ion position.In additiddeatalQpemhm nwfnemjnqheclq?miagw}adﬁnhamgpemmr gives
the facility W@t&fgwér the opgLation caEynapdawhish greciies demstatt AQsiian.and the
|

destination position. 5In addition, an ogerator turns on the operating switch of the vacuum cleaner G to
place the valeiitt F1EahEr GRS ORErEY state when performing a cleaning operation. [01121 The
carriage malf bidtly portion 41 supports the vacuum cleaner G as 10 described above. More

ZDECificaTj)I/, as Zhﬁwmié‘ Ed%i@gﬁ%‘q@rﬁﬁﬂ@%ﬁ%@t%ﬁ@é@%ﬁ%&%ért@lédﬁa?cdﬁxﬁ%s'ﬂlga‘}@ﬂ\@t 9@3;15
ownwardly and that suyrounds the upper.area and side areas,,and an, air discharge portion.D that
Comed B e L A S TR o SR R R B i

space U thap@tisiedmpartiisfalicas i 40i$hatebengctpany aisByaand v trightqerdsdhe and
back) by theugasing = andltbRrlaisciacharge podienlRduckythpdthie vdsulat cleapertkedisgbarges air

into the hold(gr%g ey L:O%;}s%ér he vacuum cleaner G is configured be operated by the mounted 20
battery (not s own)’g'. And although not described in detail, a part of a side wall of the casing 45 is

configured to be ableRs iBSBeARHAfIcaBssdrdsrionatedirsidedhp holding space U that is

15 compartmentalized (that is, surrounded from above, below, right, left, front,
and back) by the casing 45 and the air discharge portion D such that the
vacuum cleaner G discharges air into the holding space U.

[0113]
The vacuum cleaner G is configured be operated by the mounted

20  battery (not shown). And although not described in detail, a part of a side wall
of the casing 45 is configured to be able to be opened and closed to replace the
battery.

[0114]
The air discharge portion D has fan filter units 46 that draw in air that

25 1s discharged from the vacuum cleaner G and discharge it downwardly. And
more specifically, the air discharge portion D has a total of four fan filter units
46 with two fan filter units 46 arranged next to each other in both the vehicle
body fore and aft direction and the vehicle body lateral direction such that
they draw in air in the holding section that holds the vacuum cleaner G.

30 Incidentally, although not shown, an opening for introducing ambient
air as air is discharged from the air discharge portion D is formed in an upper
wall of the casing 45.

[0115]
Each fan filter unit 46 has the cleaning filter 46A and a ventilating fan

35  46B, and is configured to draw air from the holding space and to discharge the
air - that has been moved past the cleaning filter 46A - downwardly by the

ventilation action of the ventilating fan 46B.
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[01141 The air discharge portion D has fan filter units 46 that draw in air that 25 is discharged from the
vacuum cleaner G and discharge it downwardly. And more specifically, the air discharge portion D has
a total of four fan filter units 46 with two fan filter units 46 arranged next to each other in both the
vehicle body fore and aft direction and the vehicle body lateral direction such that they draw in air in
the holding section that holds the vacuum cleaner G. 30 Incidentally, although not shown, an opening
for introducing ambibtidieriaHiy; idniisenapgeserbraaHeodinepstihdige Fortiohterisuiimetbirnen upper
wall of the cakipg#al[PLbhhéach fanthiltepowisdchas/ing ¢leaning Gitar bLcand myanfilatiry fan 35
46B, and is gy w air from. t ' c isgh e air - fhat een
moved past %%géc gg%{ljn%% |Ite%r’ 4%£ %%Ewlr%?vlgﬁ%qé %istﬁg v%ee?{h%tgl%%gﬂggtigr&g (?flgtléeé’\j}/é%ttl}lg% %ﬁ%‘#%s.

Incidentally, SHRRE ¢t 8eht e RGRIieif HHRERATHR dRits 46 are electrically connected to the power
receiviri polfibhejpower receiving coil) 25 described above, and are configured to be operated by the

et coonie b o HHAE ERUELIEFAAGPNINDChe it Licanida piIGE RENGRAEON 1 0
th front P BBISr LSRR OOt OB ot e 1 U PER T ot Rt ToBb shown

in Figs. 8 - 1@ated froriteravid Ip erhiorh4Rpumdl Gt eseap thomiy emtafly ssrigrtd chpiettersHapad. lower frame
4h7, a pair of rligfht anppeft fé,dﬁsf?%m%;i‘iﬁ \Ffl‘g'@h @ﬁ@ﬂ@@%ﬁ@%l@f@ﬁﬁ@rﬁaﬁ A&Fhﬁﬂ%{&é@@;t Onﬁ
the right and_left en rtions of the lower frame 47, and an upper frame 49 which is,connected to the
ettt St Sttt R A A R rl o RN
to each othd¥amsge14s which nke ¢anaecied o beltydpravdadichidand tedhenoa fighie 47. The
pair of front and befekettidvpbthaeisot4lasel ovauntedrite esthasfdhenrighpandriefhside fidmes 48. The

travel 9“ide&%ﬂ8&§%}gﬂ"2€§% %%‘g%%?%%éﬁ%%hgfo@%“}?glﬁ If?‘&?e?‘("%ﬁléi@%@?%”%&?gﬂﬁ '&%fe ed to the

upper frame 49. An ( %ﬁ 26 Is mounted to the movable bo atisgu by the
travel guide PoYRERt83he rig anditeft, %%ﬁ%ﬂ%aﬁé%@%ﬁﬁl% inverted "U" shape (i.e., bracket

shape that dpéngldownwardly) is mounted on an forward end portion of the lower frame 47. 25The
actuator 30 and the Py ot.yMeSH WIED fiefine 3 RAHRIENS Iilented to the lower frame 47.
The pair of front and back travel wheels 44 are mounted to each of the right
and left side frames 48. The travel guide portion 33 which defines a part of the
guide surface switching means 29 is mounted to the upper frame 49. And the
20 guide wheel 26 1s mounted to the movable body 32 that is guided by the travel
guide portion 33.
In addition, a support frame 50 having an inverted "U" shape G.e.,
bracket shape that opens downwardly) is mounted on an forward end portion
of the lower frame 47.
25 The actuator 30 and the pivot arm 31 which define a part of the guide
surface switching means 29 are provided to or mounted on this support frame
50.
[0118]
As shown in Fig. 11, the upper end portion of the front connecting shaft
30 43F is connected by bolts to the undersurface of the lower frame 10. And the
casing 45 of the carriage main body portion 41 is rotatably attached to a
vertically intermediate portion of the connecting shaft 43F by means of a
bearing 51.
That 1is, the front connecting shaft 43 is fixedly provided to the front
35 travel portion 42F. And the casing 45 of the carriage main body portion 41 is
attached to the front connecting shaft 43F such that the main body portion 41

can rotate about the axis of the connecting shaft 43F.
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surface switching means 29 are provided to or mounted on this support frame 50. [01181 As shown in
Fig. 11, the upper end portion of the front connecting shaft 30 43F is connected by bolts to the
undersurface of the lower frame 10. And the casing 45 of the carriage main body portion 41 is
rotatably attached to a vertically intermediate portion of the connecting shaft 43F by means of a
bearing 51. That is, the front connecting shaft 43 is fixedly provided to the front 35 travel portion 42F.
And the cas[ﬁé]ﬁ of the carriage main body portion 41 is attached to the front connecting shaft 43F
such that the main bplely fiefitioachheatigtaiedbastthe fdimetithe aonirctioglishial 43park0af 91

e oo L S PR MO PSR BT

communicatlng the vacuum cleaner G wi ity Q cl aning suction portions

(or elastic) RicHSA M WRtRR BoskeRuL o dr Vatthlm Glesfsts)isuehinadeaadthd idber end
portion &f thextendecfiognshiaft #36uum clEaaepfen erdpostited ofdhd sUoticn losk @irtimfixefl to and
supported b&t@g&ﬁgggiﬂg of e £afriage main body portion 41, and is mounted and fit onto the

connecting shaft 43 throu%h and(gﬁ means?%f bearing tybular 10 member 52 which can rotate with

respect to the connectiid'BRER 43 ROTHHAR Et?c?i'b?]t B58Bh B! FSAEHFBATIRRITHE
connecting $hyath¢3msvherttheffitdret ceavehgermonm dpdy meateehabbuatitkiaxiscsfttedcandditing shaft

43':]With :eQFfiﬁ@ l%&@&ﬁﬁ@@ﬁﬁg@i{hmdﬁpofﬁﬁﬁd%h @ﬁ%%ylﬁ%%ﬁm%ﬂiﬁi%mﬁﬂ?'&%fﬁf fornr:ir;g
a chanpel is for In the attachment portion in the lower frame 10 for attaching, t onngcting shaft
A A TR T G e i Sy e B e R A B E T Bl e s

of the lower Fgnfaaidosy birp e theantbmBp specerel ahy (U fdransempestoagconatiuhidate e oith the
communicatifg lfieia H8RAeCpoirtecied 20 therobitied aiesnleth?daatie apeieofdigit@ncdledh fifst

channel formigg %‘%H‘5’8§§ o gﬁe‘%gig;rﬁ}gag%ngl&@d%gg;s%&g&{eﬁ]ing portion K1 for the traveling

surfaces of the aj)r of right and left travel rails 1 an cond channel forming member 56 (see
Figs. 10 an (ﬂié)q r the second cleaning portion K2 for the first guide surface 27a and the second
guide 25 surface 274 ofdherguideatail @ 7hd0d 233 for forming a channel is formed in the

attachment portion in the lower frame 10 for attaching the connecting shaft
43F. And a tubular member 54 whose the upper end is closed is connected by
bolts to the upper side of the lower frame 10 such that the internal space of the
tubular member 54 communicates with the communicating hole 53.

20 Connected to the tubular member 54 are a pair of right and left first
channel forming members 55 (see Figs. 10 and 16) for the first cleaning
portion K1 for the traveling surfaces of the pair of right and left travel rails 1
and the second channel forming member 56 (see Figs. 10 and 13) for the
second cleaning portion K2 for the first guide surface 27a and the second guide

25  surface 27b of the guide rail 27.

[0121]

Each of the pair of first channel forming members 55 includes an
opening and closing valve 55A that can be opened and closed by a rotating
handle H. And the first cleaning portions K1 are configured to be switched

30 between a suctioning state and non-functioning state by opening and closing
this opening and closing valve 55A.

In addition, the second channel forming member 56 includes an
opening and closing valve 56A that can be opened and closed by a rotating
handle H. And the second cleaning portion K2 is configured to be switched

35 Dbetween a suctioning state and non-functioning state by opening and closing
this opening and closing valve 56A.

The rotating handles H of the opening and closing valves 55A and the
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Each of the pair of first channel forming members 55 includes an opening and closing valve 55A that
can be opened and closed by a rotating handle H. And the first cleaning portions K1 are configured to
be switched 30 between a suctioning state and non-functioning state by opening and closing this
opening and closing valve 55A. In addition, the second channel forming member 56 includes an
opening and closing valve 56A that can be opened and closed by a rotating handle H. And the second
cleaning poRRsPKIZieeigtires Yo lve Shnchesicesbenred hmbsuenerig ke dHamdnhandioning
state by openigsaad sdasibithisceemninrgthnd ceshgarive:s8 Anlhepeatatingdiahdies. H of the
opening and closin 5 i i lv r iguyr operated
by a human hand, gﬁﬁr%%?&zﬁle%] ?n}ggas?%%%rs}%%?%gane ggrcéies@é? ﬁ%%egiecﬁ%?ég Lé(ﬁ%gt%%bgy
However, the¥eVataRY haHAEs By be dotigliret st diRetP by CoHVERtoINs HeRAY Stich as
actuatoss sushsagplredton dowltiidh elettitrpealisr @ isnsepplied andpdiah imealentitodiy.connected to
an operatiorjgpgyioller. [01221 As shown in Figs. 18 and 20, formed near the upper end of the
front connecting shaft 43F are a pair of right and_left communicating holes 57 for. and corresponding to
the thid cloaning porio R 1Ih (hekp ARG DI RS GBS G B A DAL Tl the
pair of right esiehietislacsheify 4opphriineatr phdightaimst liefhtcomaraindtiatipgated &84 Tofowpening
and 9'05in9dﬁi$§§cﬁ@f8é%ﬁk§§§% *’dﬁlﬁﬂﬁ?cﬁ&qﬁmg%ﬁﬁ_@hé:ﬁgtﬂﬁgtﬁét@laﬁ seamared B‘fft_’ﬁm an
opening, and closing,frame 58. . ning a osing.frame .58 includes an ration grip
portor 15 SR Il E SONRE AT Rh A s it I R L D TRIIN O e
operated bysaidy linesiddedad meraperdtidalfripbiedh Sate migtee 28afigtrenanipg goded
linearly by celovéngiottaddneeis suahi @gagiuatkies Sbithaas pnetced widh glactrit epweténdupplied
and which isfgé%\;ggaiy %%%%eéj%& (aoap‘a%tjgg %ﬁigl%: And the pair of right and left third
igured to a [0 be Switc

cleaning portions K3 are configur le 1 ed between a suctioning state and a

non-functioning staté B§ BBERIRG AlcRbeEHESMARIAREIIE H BRIt th HRIMAGHCEN left
slide plates 58A. 26{0128dnfigurEdereloreinrthie ¢ les dntrembbedinteat dne dated uyiting oseaos E

described abpye (B¢lyfles bR e R4 closing valve 55A provided to the first channel forming

member 55, the opening and clgsing valve. 56A provided.to t econd channel forming member 56,
and the pair of rightegr%g SHfett ﬁ? e%ﬁf@glggag 1p portion L may be conf{gure(P to"be
moved linearly by conventional means such as actuators such as a motor to

which electric power is supplied and which is electrically connected to an
20  operation controller.

And the pair of right and left third cleaning portions K3 are configured
to be able to be switched between a suctioning state and a non-functioning
state by opening and closing the communicating holes 57 with the pair right
and left slide plates 58a.

25  [0123]

Therefore, in the present embodiment, the interrupting means E
described above includes the opening and closing valve 55A provided to the
first channel forming member 55, the opening and closing valve 56A
provided to the second channel forming member 56, and the pair of right and

30 left slide plates 58a.
[0124]

As shown in Figs. 14 - 16, a channel forming plate 48A having a
connection hole 59 is connected by bolts to each side frame 48. And an end of
the first channel forming member 55 is fit into the connection hole 59 of this

35 channel forming plate 48A.
And a tubular member 60 which has a closed top and a suction opening

60A that faces the traveling surface of the travel rail 1 in its lower portion is
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[01241 As shown in Figs. 14 - 16, a channel forming plate 48A having a connection hole 59 is
connected by bolts to each side frame 48. And an end of the first channel forming member 55 is fit into
the connection hole 59 of this 35 channel forming plate 48A. And a tubular member 60 which has
a closed top and a suction opening 60A that faces the traveling surface of the travel rail 1 in its lower
portion is sealingly attached to the channel forming plate 48A. And a communicating hole 61 for
communicatitg gl thetéaelmedtion thelccBana edrfrsminghelafisuiti meis oo mm BEsH6Mthat faces
the channeltiolmiag Hate s3AmTlinuca thestubar themben ke imaohijered taspasionedstuatighing action

on the 5 trayeling siface, pf e ravel il by, e SUGORPAELAL e YagIT:glsaner Gayen the
T, rietatatia e 1)

opening and closi A provided to the first channel forming member. pen. More

specifically, TEuthatHeHHeReoher e heomBenee tgrsstasm R EchHrr B Astieydaiden the
pair of fiont tarad dlank trandhveheélsiel hithdebaribd abpvehin awitievigowihatas, thetween dme pair of

right and leftfirsh ravig! Whgsis vtk lQiathiorwaidn olihe cN0ecEa spaflfRkaany R PAlKef right
and left second travef%pwheels 44 Io%%treﬁgearwardly of the connecting shaft 43F). [01251 15As shown
%73 first

in Figs. 14 -PARSAICEFHGH 26 18148 contact members 62A which are formed with
elastically deformabManatene¢i@cgllsytitreticbubae nremben et tddibyasotseofrstontenalinrtion

ahnd to tf;e irﬁlﬁ&ﬁiﬁfﬂﬁﬁﬁg tf@lfi&iﬁeﬂ”%ﬁﬂe’ﬂﬂ&%@ﬂ)@ﬁ* Bgfﬂﬁoﬁﬁlt?lhﬁﬁﬁﬂﬁcﬂﬁ(%@@%}%&@i@i@ 60A |<|3f
the tubular member §0.,And a second sliding gontact member 20 62B.which is form ith elastically
detormible NHEE oLt A B oty L Ahoc o B Boraq Pt e nl ARt REEs, ot

portion that bl stheals dibhospiengeoaretyr tdsurermerhive soalb 1367 arethernams ofof the

first sliding aogiachmémifersccdAd thateb wdrsekpandlte dhedigbh pnrddaty sidetivalbporisnmef the
tubular meny%l%rfgg ] the second sliding contact member 62B project downwardly to a large extent
from the tubular member 60 such that they are in sliding contact with the traveling surface of the travel
rail 1. And trtjglp?(grlions - of the first sliding contact members 62A - that 30 correspond to the front wall
portion ®f the tubulaAmehuyen 60 phgiect beldW thepatutdrmepgrhberdolR fiufidst sdtdiogtaonttaetraveling

surface of tha diAKelEABIA whidlUsrE6RRENG TER! clqaninaROHaRsSdpRcanfigHiad t@.guction any

dust adere g A e B tan R ected BY Dot ont ‘wall portion and to the

inner surfaces of the right and left side wall portions that define the suction
opening 60A of the tubular member 60. And a second sliding contact member
20 62B which is formed with elastically deformable material (e.g., synthetic
rubber) is connected by bolts to the inner surface of the back wall portion that
defines the suction opening 60A of the tubular member 60.
[0126]
The portions - of the first sliding contact members 62A - that
25  correspond to the right and left side wall portions of the tubular member 60
and the second sliding contact member 62B project downwardly to a large
extent from the tubular member 60 such that they are in sliding contact with
the traveling surface of the travel rail 1.
And the portions - of the first sliding contact members 62A - that
30 correspond to the front wall portion of the tubular member 60 project below
the tubular member 60 but do not contact the traveling surface of the travel
rail 1.
Thus, each of the first cleaning portions K1 is configured to suction any
dust adhered to and accumulated on the traveling surface of the travel rail 1
35 as the tubular member 60 is moved along the travel rail 1 with the first sliding
contact members 62A and the second sliding contact member 62B in contact

with the traveling surface of the travel rail 1.
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35 as the tubular member 60 is moved along the travel rail 1 with the first sliding contact members 62A
and the second sliding contact member 62B in contact with the traveling surface of the travel rail 1.
101271 In addition, as shown in Figs. 15 and 16, a dust removing brush 63 which is in sliding
contact with the traveling surface of the travel rail 1 is provided within the tubular member 60. 5This
dust removing brush 63 has a support frame 63A in its upper end that is supported by a leaf spring 64
connected BY B3RE to the inner surface portion of the tubular member 60. And as shown with solid

lines in Fig. 15, the dushdemincbrubbywa imcBidiguteddade presshdagainsivirgy, iewhusged
toward, the %‘{Eﬂr}%hsﬂ{féﬁﬁﬁ% b%m%&'ﬁﬁﬁlf%%ee %@&#ﬁg SRIVIA S en HFQ Qz%'“l‘t?&{fl""iﬂiéhe
traveling surface of the travel rail 1. erefore, each first cleaning portion is configured to
scrape off oPERUE SR g id e tirkrdargssebst Sinulated on the traveling surface of the travel rail 1

with thesdust removifibibrdektG2 and inghbweshng 3 hsisscrapgobotf ftaoe 8idhead tffudrpamendr

suctioned byjifie igtgﬂgr%m%@aps&@@ RN FIR3NI0 &RHBOR 6l8s 1284 inner Wy2AON, as
shown in FI%S. 14 an%%go éﬁ%?g{é?ﬁbﬁggﬁ% IS provided to the front portion of the tubular member 60

such that th@$5BAR & Qwardly of the tubular member 60. This nonwoven
fabric 65 is configuréddushthawits wroesting horiomdsa. vihicthprdjests datoraig dumslr @iy of the
tubular memeirBR RS RHBGinad ALILEmIR Which $6enipiRGlBGRAIOTETA-s dnsaled faster
forward fowgrd it et end. By, maans.of & pore. memier, 308 mads, of . legh apring 23 praiided within,
and suc(h that the projecting portion | A 1870 COntaet with the traveﬁng SUirf3te of the travel rail 1 and
its main bocﬁpﬁ&ﬁﬁﬁ’%ﬁﬁ Ibeatebisalthe front side of the tubular member 60 is located above the
traveling surface of edrafiradatiistestigehpinbEhpsriive fikSt tleanifigpastion Kirispeooffgsired to
guide any dust - IstS. tion_of i l.rai s Jaterally
outward of tﬁ%ﬁi@%ﬁgﬁ%gn bgﬁl %g}%gévﬁa% t%?éét%%é@?#eg rghe l?(;{r;%g?\l/ﬁg %?eé Il%%’%ﬁé%kéc)%}%fn% the

nonwoven fABES3HE Il ARG EaBO WFREIS e fd 10 AP mERRY s g dritimoved
drawnia or sudtiorsée dypfhdriatyulan mesivtrod@eShjodRotubulaFutheheasséhanwrhindrigsnibg and 15,
the tubular memheI6@r g thadirst cleaning portion K, is configured to be vertically moved or raised

and [0128]

In addition, as shown in Figs. 14 and 17, nonwoven fabric 65 is

provided to the front portion of the tubular member 60 such that the fabric 65
20  projects laterally outwardly of the tubular member 60.

This nonwoven fabric 65 is configured such that its projecting portion
65A which projects laterally outwardly of the tubular member 60 has an
inclined attitude in which the projecting portion 65A is located further forward
toward its outer end by means of a core member 65a made of a leaf spring

25  provided within, and such that the projecting portion 65A is in contact with
the traveling surface of the travel rail 1 and its main body portion 65B located
on the front side of the tubular member 60 is located above the traveling
surface of the travel rail 1 (see Fig. 15).

Thus, the first cleaning portion K1 is configured to guide any dust -

30 that exists in the portion of the traveling surface of the travel rail 1 that is
laterally outward of the tubular member 60 - toward the tubular member 60
with the inclined portion of the nonwoven fabric 65 as the cleaning carriage W
travels, and to have the dust thus guided and moved drawn in or suctioned by
the tubular member 60.

35 [0129]

Further, as shown in Figs. 14 and 15, the tubular member 60, as the

first cleaning portion K1, is configured to be vertically moved or raised and
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lowered between a suction position in which the first sliding contact members 62A and the second
sliding contact member 62B are in contact with the traveling surface of the travel rail 1 and a retracted
position at which the members 62A and 62B are retracted upwardly from the traveling surface, and 5 is
configured to be held in place by holding means J in the retracted position. That is, a
plate-shaped support frame 60B for attaching the tubular member 60 to the side frame 48 is provided
at the portiolpwietss thptneenenibsiton thasifders the Bigh thenarss sidinmseradumssnbesme 60B
protrudes mega\ferndrehe agetoeal waidiy thaortbectu budan beendedB 6o-cl Grirdid sonnertioniwle 66
that is long e vert| irection js.for N ea ft ofrudi rti e back
protruding p%%?é%\l%ﬁh%&gﬁ%r%é?fr%%]et%%%?m%glﬁ];ng %ng"l}r"%ﬁ %%ﬂtég %#%%%@ﬁgﬁn%p}f an 8, for
fastening arid $50RELHEXDFIBHE R s 0BG BhedshiYARtlY ABomd hesBrase g iR iRee 18 nnection
holes 66s tabemfbigheddrto blechrddpeciilecsitly liabdesgtd@i8d1in theTitetisathedtyogiaiomember

60A can be raised apif Jewered,\hatwes g sUeHppR Iz asis reltestedesiionyyth 4he pair of
bolts 67 each hayin wandlﬁ]é?o%%eg. Also, the tubular m(gmber 60 can.be held jn a 2% rftracted
osition by TRFRBHTY e DS BHIE B MAAAS AArRRBLRLEHR LA R iba 8o T8 Elod at the
retracted pogitombein®@@athbe Fretdsnttive sidetidrapositiéh Hyctighbevind ¢heyraoot Boks6760dYing
lhandles Wh%ﬁ;ﬁhﬁﬂ@iﬁbf&% Mfﬁﬁ&%ﬁﬁ?@%éh@@%ﬁ@ﬂ@@éﬁ'ﬂiﬁlﬁﬂnﬂéﬂ &V@h).wgh SOtft_E‘d
ines, tubular me r 60 in the suct ition where the dust removing pryus the first
Clcma Dontact B Ao R e R R i the
traveling sufiigaed n epdigelnthryirenhensiasehins RpBdRRerr B hBREKPHMEERSINEPHEIENg the
tubular mengfehe®appbetfiisiale®oiBg portion K1 in the 30 retracted position is defined by the pair of

bolts 67 with ha“d'eﬁﬁlgjg?@én of ﬂ)%ﬁs%s)feﬁeﬂt%@qg@a_% 85%0@ gzs@@ﬂﬂ%;a;g%m en the

tubular member 60 Is at the suction position, the pair o s.may be kept

avin
loosened so Hat THERGBLIATHRimBO b EaR 15155 SFMSWAP I ARE by BRSNS of the
travel fail 1.d0d824t%n shdem66Figh® anakdlde dhesethadedpacingepadiofriidderdBe first guide
surface 27a[gpddie second guide surface 27b of the guide rail 27 includes dust removing brushes 68

Suctioning cish-shag i ool B BEEHE LA SHCHPSE L RCbB RO B o

suction position and the retracted position with the pair of bolts 67 each

having a handle loosened. Also, the tubular member 60 can be held in a
20 retracted position by tightening the pair of bolts 67 having handles when the
tubular member 60 is located at the retracted position, and can be held in the
suction position by tightening the pair of bolts 67 having handles when the
tubular member 60 is located at the suction position.
Fig. 15 shows, with dotted lines, the tubular member 60 in the suction
25  position where the dust removing brush 63, the first sliding contact members
62A, and the second sliding contact member 62B are not in contact with the
traveling surface.
Incidentally, in the present embodiment, the holding means J for
holding the tubular member 60 as the first cleaning portion K1 in the
30 retracted position is defined by the pair of bolts 67 with handles.
[0131]
Instead of tightening the pair of bolts 67 having handles when the
tubular member 60 is located at the suction position, the pair of bolts 67
having handles may be kept loosened so that the tubular member 60 can raise
35 and lower to follow the traveling surface of the travel rail 1.
[0132]
As shown in Figs. 9 and 10, the second cleaning portion K2 for the first

39



5 or behind the dust removing brushes 68. [01331 As shown in Figs. 12 and 13, the bust
removing brushes 68 are supported by the movable body 32 by which the guide wheel 26 is
supported, and include a first brush 68a that contacts the first guide surface 27a when 10 the guide
wheel 26 is guided by the first guide surface 27a and a second brush 68b that contacts the second
guide surface 27b when the guide wheel 26 is guided by the second guide surface 27b.

Incidentally, S¥66gusatico| dratinppflsébenseryrrhBligat s ERee tHe brpleting guitke pertior T are
cleaned usingdhglelednisgreandaies\Viant theckowhivlaryavek ndih Sl ds naltcleiaheth i filretpresent

embodimen b secon vel pa S in Rigs.1 n ex is.a simple
loop, the gu%eﬁ%v%e%?%{éﬁg i%ﬁ% b%ef%% éggﬁ%ye%%(ﬂﬁe éstﬂég%n(}g gﬁ%égsué_rﬂ)ée%ﬁ}% w e@%&%@'}?ﬁ% in the
secondary tFHF8I PatiP e Meid eihe L ERBhARRTE IV HEL 2B G I fulgeatarr e warfPbr
brushed by thebeddnddheudhb8len2OydiZbrushesd/dBen a secondary travel path 6a is configured to

have, for exgiqlg} two looped portions that are connected each other so that the guide wheel 26 is

switched between ?fgtat in which it.is quided by.the fl%%ugje surface 27a stat%c%j which it is

nd
quided by the secord®g iV ERrfte 298, thenfid fird JRGURISEIPRREIRE IDWREEI5S Biifshed by
the first brustupsandblsashthasecond dude Sértacevhithidlseraput o beed¥sdibysthepseterhd brush

682- []9135é|j-and iiﬁl@ﬁﬂitkgrﬁx@@ $HAWR %Ei@?a%%gﬁﬁh%% Hﬂ%%ﬁ%&@@{ﬁ&@%@ﬁ&féﬁﬁememsh f
68b of the dust remeving br S 68 are configured to be in slide 30 tact with the ersurfaces o
the ovdt an’ﬁggso% D e e R IR O e Sl SR AR R A s

undersurface8ofthit spartaetg porispropragiiiensarezemiibiehwirntite gipiske sheek #fe Tist guide
surface 27agandédepsedandeguitd suidrceu2Tacd @361 35As shown in Figs. 10 and 13, the suctioning

dish-shaped memb%@%ﬁﬁﬁ&"@&%@%@ i A B@E&o‘}%ﬁ‘i’? %gyt};%tg%%%i%gardly

and to which the secon annel forming member 56 i$.connecte i There

cleaning portiaN RERE SHHISURSHLE R drake i BREGH JHPHHE) R CLmins $BTAHRES AL ARAAIAS on the
first anid secondhguid éravdhpas!?Bh, 12 Hpbtibermgudde tdik i eand ttleenrodensenfa casdob ¢hewmerhang
portions 27’%%%&935& QV@T%QEHS@a(S&%%vW%PF@i_'PQaQ%(H@;%Wp@eU?é’%‘%i%@ |to1systion the
dust, that is cragelgl off Er %?{ned off, tgrou h 2}?@(%;%0 ing dlsh-ahaéx%ld mergber 101371

Each of the Yj}ffr yRtsuten irtPRILRARG § feliftf88 % sHLB et ber P0"aefing a
suction opeftiiay FdActhat therfnens daryidningl path 6a. Thus, the second guide surface 27b

of the guide rail 27 is scraped or brushed by the second brush 68b.

20 [0134]

When a secondary travel path 6a is configured to have, for example,
two looped portions that are connected each other so that the guide wheel 26 is
switched between a state in which it is guided by the first guide surface 27a
and a state in which it is guided by the second guide surface 27b, then the first

25 guide surface 27a is scraped or brushed by the first brush 68a whereas the
second guide surface 27b is scraped or brushed by the second brush 68b.
[0135]
In addition, as shown in Figs. 12 and 13, the first brush 68a and the
second brush 68b of the dust removing brushes 68 are configured to be in slide
30 contact with the undersurfaces of the overhang portions 27A of the guide rail
27 to scrape off and brush off any dust on the undersurfaces of the overhang
portions 27A which are continuous with the upper end of the first guide
surface 27a and the second guide surface 27b.
[0136]
35 As shown in Figs. 10 and 13, the suctioning dish-shaped member 69
has, at its back end portion, a bulging portion 69A which bulges downwardly

and to which the second channel forming member 56 is connected.
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10 action on the top surface of the corresponding holding portion 24A for holding the electricity supply
line 24. The right and left suction members 70 as the pair of right and left third cleaning portions
K3 are configured to be switched between a suctioning state and a non-functioning state by opening
and closing the right and left 15 communicating holes 57 in the connecting shaft 43F with the pair of
right and left slide plates 58a as described above, are configured to be raised and lowered between a
suction action positidtrexeipiien the seefipd wlempars 9orAtennIES i CoRfil wedo sirfapes®f the
holding portignssBAAfangyadetiagiicbpesition at whiahnthesedtion mrhersMHasecaitheiedepwardly
from the top f o] [ i : j to he retracted
position by ﬁél%ﬁ%}%gﬁ?fﬁ’s%%(%g‘ 1Q %degf'%%?ll?@s%g%ﬁgi r?l %%%%%?gr(%%olp g%:%%%@%%e[}\g?nem ber
70 is formedPf3HAVE £ $haPatsr hsodtlerame o e diftdft ot SHiBR RS I6pEAES ubvardly
toward the ftoatealsdothé toveercedgetbbtdedtack ppitcrerulpieth iffr earwarshetithéf frdntquerhiahextends
horizontally)silglcgigf'gﬁé/igyghag}ga%a a.syctiepigg space S which opens downwardly in the back end.
And the Iowg(gif)gﬁning of the suctioning space S is configured to function as the suction opening 70A
described a .’And a connection hole 70B is formed in a side 30 surface located inwardly of the
suctioning space S.Each |of dhditionr aflitihg sodideftribimd el camivigapoiginroKtadnwiitideseatop
surface of the,baldinenpartien 20AligpIICEd R aaopusiag MemkERT Qsrehhakinaisliding contact
memb% 71 covers the (glea{ and t IateEatI outer side of the sucti I

n

ction opening 7 d profrudes
ol L SR P e A DI tePo R b QI i o e fEr QIS
example, syﬂtﬁéﬂé%ﬁélf)ﬁ[mﬁglhne 24a support frame 72 for the pair of right and left slide plates
58a is connected byhaitgighthe frantedf thectippe handipariai odsheheopaacivfigriiialt 434 .18fd a pair
of right and |eft Jj ] | f 0 ion
member 70 {l;zlgﬁgg%gﬁgﬁﬁﬁaggﬁod@:gﬁ%ng%%t\ﬁe%g}g)ugc%?a% %@%ﬁ%ﬁéﬁ%%n%%?gg# %e raised
and lowerecPith RRARIISIHRIAGKIFAME PEAMMIRY nORERAMNGME ALITIBRIANSCERIE andlitsKealing
contactavithate timkdfreate g 5 Assshiown theign22 ctimgarblhf e E ctimich pdrei prasrexdsti gh tthe dop 10
surfaces of je; h&‘ﬂi@%ﬂ%%%”%@ﬁ’“ﬁ“&e@bfﬁ‘@éﬁb%‘%ﬁ% CQP@%H‘EgQﬁ%& of JhEeL I RELIGY 3PPl lines
24. Howevey, the top.surfaces of the holding.portions 24A can be appropriately cleaned even where
upwardly prijetiriy RO AT AT RR (5 ChRERR Py AEIFIL BTN SRARHER GRS Yction
members 7Gtanmeonsagsricaliythesfop 40afaces of the holding portions 24A and a retracted

position at which the suction members 90 are retracted upwardly from the top

20  surfaces of the holding portions 24A, and are configured to be held at the
retracted position by holding means Q.
[0138]
That is, as shown in Figs. 18 and 21, each suction member 70 is formed
to have a shape of a boat (i.e., the lower edge of its front portion is sloped
25 upwardly toward the front and the lower edge of the back portion which is
rearward of the front portion extends horizontally) in a side view, and has a
suctioning space S which opens downwardly in the back end. And the lower
opening of the suctioning space S is configured to function as the suction
opening 70A described above. And a connection hole 70B is formed in a side
30 surface located inwardly of the suctioning space S.
In addition, a sliding contact member 71 which is in contact with the
top surface of the holding portion 24A is provided to each suction member 70
such that the sliding contact member 71 covers the rear and the lateral outer
side of the suction opening 70A and protrudes downwardly.
35 This sliding contact member 71 is formed with elastically deformable
material (for example, synthetic rubber).
[0139]
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A link hole 73A is formed in each link frame 73 for communicating the communicating hole 57 in the
connecting shaft 43F and the connection hole 70B in the suction member 70 with each other so that
the suction force from the communicating hole 57 acts on or transmitted to the suctioning space S of
20 the suction member 70. [01411 As shown in Fig. 18, recessed portions 72a for inserting the
pair of right and left slide plates 58a are formed in both side portions of the support frame 72. 25And

as shown in Figs. 19\asitPPOrthE paie of 2idht dhe 1erisliat plakdsaeh ke cditiymladas b8ankerted into
the recessedapaitionsl Kaefltbe sthpdrofiantetie apgde slidepviiiereatbhslidenilateibgasisaft

sandwiched pgtw t . 7 d I} rleft link f , own in
Fig. 21, provided %;ﬁ %g %’gﬁﬁg%@gﬁ%ﬁb@ﬂéﬁn@ Sfég%lrnéé Br%é%s%}rlée é%%%%gé%o{)r%%sﬂ%%ét lgt
upwardly pu%‘hpé’ﬁ’étpﬁ%ﬂﬁg front link 74A (of the front and back links 74A, 74B described above)
when thie opening aAchdlesicly Sramierb&kavireg tHeipain ppocseidang fedhslmedlatek bk isidgerated
members 70 e b et e T o e ront lnks
T wth S e GG DO 8 GH e b e AR TR T S rore, i
the present esnibadimahi, the prdssorengpplying portions 58B of the opening and closing frame 58
define the holding meansm@War fioleig e sustionmepbeic?a 4k therabastediResiioRni0431 5in
addiion, as shawn.n.fic, 20, piovided,in e SYRRRILITATS, £3,2r¢ posifoning bals (3.that it into
recessed porﬁons Tormed I3 the mivard surfaces of the shide p?a%es B8 Wheh e Slide plates 58a

are located alesi@isssitompalvhieasnetplBey e .cldse v sermsanichthg htding RAELOREN the

slide plates 284 asenldeatagmidhe peditivicanalich ¢he plates dfavapdiytiadjeatnymperertiizg holes

57 <o that ¢ . ] _ " ' 0 s
sotha %%@%&gg@g&gﬁg&%é%f&?@%}?éf?&%}ﬁ%o%%%8H%1‘é%@%&%}?Q ﬁéﬂgg%&%[lé% closing

the communicat nd_at the position for opening the communicating s 57. These
positioning BANIS25BAY &rgd W Ard respective recessed portion T (i.e., outward direction) by springs.
15[01441 THelclehning carriage W is configured in the manner described above.

A link hole 73A is formed in each link frame 73 for communicating the
communicating hole 57 in the connecting shaft 43F and the connection hole
70B in the suction member 70 with each other so that the suction force from
the communicating hole 57 acts on or transmitted to the suctioning space S of

20  the suction member 70.

[0141]

As shown in Fig. 18, recessed portions 72a for inserting the pair of
right and left slide plates 58a are formed in both side portions of the support
frame 72.

25 And as shown in Figs. 19 and 20, the pair of right and left slide plates
58a are configured to be inserted into the recessed portions 72a of the support
frame 72 and to slide while each slide plate 58a is sandwiched between the
support frame 72 and the right or left link frame 73A.

[0142]

30 As shown in Fig. 21, provided to the opening and closing frame 58 are
pressure applying portions 58B that upwardly push and pivot the front link
74A (of the front and back links 74A, 74B described above) when the opening
and closing frame 58 having the pair of right and left slide plates 58a 1is
operated toward the back to close the communicating holes 57 with the slide

35 plates 58a. And the suction members 70 can be held at the retracted position
by upwardly pushing and thus pivoting the front links 74A with the pressure
applying portions 58B of the opening and closing frame 58.
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And the cleaning method using the cleaning carriage W is described next. First, travel of the
transport carriages 2 is controlled so that there is no transport carriage 2 in the secondary travel path
6a to be cleaned, among 20 the plurality of secondary travel paths 6a. Next, the cleaning carriage
W is loaded onto the secondary travel path 6a to be cleaned. [01451 Since each of the first cleaning
portion K1 to the third cleaning portion 25 K3 is a functioning unit in the present embodiment, the
interrupting means B ete@aeoswitthdyaseasembirtiaRM o HleeoptResiret eBRRIHYLIBPIBIRE, second
cleaning posieB k2, g dpeithitd cladnilgpaptidraliseisHiv defifwinication] Wity thecsacu@nfeleaner G.

And by Ca“%g%ﬁ%%&ﬁ@%@&ﬁ% r@g%ﬁ\éxt%%‘feﬂ%i%mgc\é%ﬁ%ﬁ%r‘f.'ea“er G tuned on, the

travelling gu'tqe (1 ion L 1s cleaned by the cleaning portion t In communication with the vacuum
cleaner G a éﬁ%’ he first cleaning portion Kl, the second cleaning portion K2, and the third cleaning
portion K3. 10146] 35naididitially, ssindeothe eopigh&eheecoedany tiayelupaibrédrara €l&drad in the

present embodimeRt, he,ciraMRg G Iage WS [uaLolgd o tiaus! araypgh tee seearRday Hayel path
6a once with ong of th .f| st cﬁe ning portijon Kl, the second cleanin rtion, and the third Ieanlng
portions K3 it ?ﬁ&eﬁééﬁoﬁ ithIHE Va Wé?@&n@ﬁ%g[@fﬁ %ﬁg%gj%‘?e%\” B Bhe Reaning
portion amongstiiefirsttcielanging meppléites KB todleedHing clesmimgnpentiorg KB lscomplatbahiea
interrupting meansi jusecbioswitceddainstere isbubish AB9tReROReH IR St £leaaing gortion K,
second BRI 6, SN SN S STl g Yoo
positioned or registered at the position for closing the communicating holes 57
and at the position for opening the communicating holes 57.
These positioning balls 75 are urged toward respective recessed
portion T (.e., outward direction) by springs.
15 [0144]
The cleaning carriage W is configured in the manner described above.
And the cleaning method using the cleaning carriage W is described next.
First, travel of the transport carriages 2 is controlled so that there is
no transport carriage 2 in the secondary travel path 6a to be cleaned, among
20 the plurality of secondary travel paths 6a.
Next, the cleaning carriage W is loaded onto the secondary travel path
6a to be cleaned.
[0145]
Since each of the first cleaning portion K1 to the third cleaning portion
25 K3 1is a functioning unit in the present embodiment, the interrupting means E
1s used to switched to a state in which one of the first cleaning portion K1,
second cleaning portion K2, and the third cleaning portion K3 is in
communication with the vacuum cleaner G.
And by causing the cleaning carriage W to travel with the vacuum
30 cleaner G turned on, the travelling guide portion L is cleaned by the cleaning
portion that is in communication with the vacuum cleaner G among the first
cleaning portion K1, the second cleaning portion K2, and the third cleaning
portion K3.
[0146]
35 Incidentally, since the loop-shaped secondary travel path 6a are
cleaned in the present embodiment, the cleaning carriage W is controlled to

travel around the secondary travel path 6a once with one of the first cleaning
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10 cleaning portion K1 to the third cleaning portions K3. And the process of causing the cleaning
carriage W travel with the vacuum cleaner G turned on is repeated until the cleaning by all of the first
cleaning portion Kl, the second cleaning portion K2, and the third cleaning portion K3 is completed.
[0148] 15 [Alternative Embodiments] Alternative embodiments are listed next. (1) In the
embodiment described above, an example is illustrated in which b%r%g the secondary travel paths are

cleaned by thertieardidy taerisgsond £ ernigawreraenprirdith oftbeed slRapiRg/erpacms dhd Bprimary
travel 20 patesrarripioxtded. Witk €leaning Gatridgenvaybe used to cleaning the primary travel path

where it is pfgs% to temporarily suspend the article transport by the transport carriages. [0149]
(2) In the embodiment described above, an example is illustrated in 25 which the first cleaning portion

to the third cleaning PBFfobSr& 5RIBEIRYs BHe SIFANHPSf RIELHMNPLRERENtHS fbie SIRPBARS is
designated @z?lstifumci_(dniragtl]:mit.t}tiiai_atﬂ_eqlﬁmgbt&)midﬂslgaaite dmefﬂphitetd';an]ng i_mﬁimupmidghe
et R L Ll Lot bl e s G sl
sultaply. n empodai Nt aescriped apove, example Is iflustra N, wWnNiIcC e
Pk travol BLFABNSE (RO HHN R CAFIARE HS SR ot ot o AR Er B 1L SLGPBP T and
back travel portioris dktheésranspornoamaeatitiowensr, the baskitravetisanmion 6f the glexfony carriage
may have[ gﬁélasﬁﬁgt%% Cﬂ;fr?f@l‘éafffli_ﬂgtw&fdheﬂ@ﬁf Siégfm%gaapmfg@&ehwﬂgnﬁw thesansport
carriage. . 1ne rality .0 ations to pe clean int travell ulde portiop are not
oD, inClttming relit RYBRXAL CREE TR 08 Rontiy Ko A T B o o ho
travelling guigdihag heegleppandcans acall Heanaigrstethasvaaoeaticarytdveierathed . 15[0152]
(5) In the embpditentdesctbhedlabovagdsyexaropleis filustrdtechimwhick mnyionehé tbecpai of front

and back trac‘f%&ﬁ | &ﬁo??@??ﬂﬁ‘@h‘?{ﬂﬁ% "PeB{Hgf;gﬁ)%}%ﬂht@%%%ﬁ@?e%% are driven.
However, eetgl fg]t e pair of travel portions may have en or actuated travel wheels. 10[0153]
15  [Alternative Embodiments]

Alternative embodiments are listed next.

(1) In the embodiment described above, an example is illustrated in
which only the secondary travel paths are cleaned by the cleaning carriage in
a facility where a plurality of secondary travel paths and a primary travel

20  paths are provided. The cleaning carriage may be used to cleaning the primary
travel path where it is possible to temporarily suspend the article transport by
the transport carriages.

[0149]

(2) In the embodiment described above, an example is illustrated in

25  which the first cleaning portion to the third cleaning portion are provided as
the plurality of cleaning suction portions and each 1s designated as a
functioning unit. It is also possible to designate the first cleaning portion and
the second cleaning portion as one functioning unit. And how a functioning
unit is defined may be changed suitably.

30 [0150]

(3) In the embodiment described above, an example is illustrated in
which the back travel portion of the cleaning carriage has an identical
structure as either of the pair of front and back travel portions of the transport
carriage. However, the back travel portion of the cleaning carriage may have a

35  structure different from that of the pair of front and back travel portions of the
transport carriage.

[0151]
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(6) In the embodiment described above, an example is illustrated in which a battery is mounted in the
vacuum cleaner itself to power the vacuum cleaner by the battery. However, the battery to power the
vacuum cleaner may be mounted to the cleaning carriage and separately from the suction vacuum
15cleaner. (7) In the embodiment described above, arc-shaped path portions 5 are provided in
the paths. However, these path portions 5 do not necessarily need to form an arc, and may be of any
curve that can connébt fhieestpligrlsatohdssetion todriptanast atetbactraumEngs swideymbols]
[0154] 1 TraypiRaih 2FeanspliinGat ingehdSesnastied &oitianh &t ko d Qi f takeldriyé@nBaconnecting

Shaft 14Trag$ﬂ&%@%g?ﬁ@%&?ﬁ%ﬁ%@gﬂ%’,@rh@ ﬁ%%%&ﬂgﬁﬁ%gﬁéﬂé%ﬁﬂi %%%@titg%?eﬂ?d(;”ide

Surface 41Suspen Portion ave onnecting
may be designated as the location(s) to be cleaned.
5 [0152]

(5) In the embodiment described above, an example is illustrated in
which only one of the pair of front and back travel portions of the cleaning
carriage is provided with travel wheels that are driven. However, each of the
pair of travel portions may have driven or actuated travel wheels.

10 [0153]

(6) In the embodiment described above, an example is illustrated in
which a battery is mounted in the vacuum cleaner itself to power the vacuum
cleaner by the battery. However, the battery to power the vacuum cleaner may
be mounted to the cleaning carriage and separately from the suction vacuum

15 cleaner.

(7) In the embodiment described above, arc-shaped path portions 5 are

provided in the paths. However, these path portions 5 do not necessarily need

to form an arc, and may be of any curve that can connect two straight path

portions.
20 [Description of reference numerals and symbols]
[0154]
1 Travel Rail
2 Transport Carriage
9 Suspended Portion
25 10F, 10R Travel Portion
12 Connecting Shaft
14 Travel Wheel
24 Electricity Supply Line
24A Holding Portion
30 27 Guide Rail
27a, 27b Guide Surface
41 Suspended Portion

42F, 42R Travel Portion
43F, 43R Connecting Shaft
35 44 Travel Wheel of Cleaning Carriage
46 Fan Filter Unit
46A Cleaning Filter
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3544Travel Wheel of Cleaning Carriage 46Fan Filter Unit 46ACleaning Filter 60Tubular Member
60ASuction Opening 63Dust Removing Brush 68Dust Removing Brush 569Suctioning Dish Shaped
Member Interrupting Means Suction Type Vacuum Cleaner OhSuction Hose Holding Means
10KCleaning Suction Portion Travelling Guide Portion Holding Space WCleaning Carriage [Claims]
1. A cleaning device for a ceilinthrans ort facility comprising:

60 Tubular Member

60A Suction Opening

63 Dust Removing Brush
68 Dust Removing Brush
5 69 Suctioning Dish Shaped Member

E Interrupting Means
G Suction Type Vacuum Cleaner
Gh Suction Hose
J Holding Means

10 K Cleaning Suction Portion
L Travelling Guide Portion
U Holding Space
w Cleaning Carriage
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5a travelling guide portion for a transport carriage, the travelling guide portion being provided on a
ceiling side; a cleaning carriage that can travel along the travelling guide portion wherein the cleaning
carriage is provided with a plurality of cleaning suction portions for performing suctioning action on a
plurality of locations to 10 be cleaned in the travelling guide portion and a vacuum cleaner connected
to the plurality of cleaning suction portions for communication therewith; characterized in that the
plurality of cleaning suction portions are divided into a plurality of functioning units, and in that
15interruptin@)agask is provided for selectively permitting and preventing the communication of each
of the plurality of functioning units with the vacuum cleaner. 2. The cleaning device for a ceiling
transport faciIiKlas defined in claim 1, 20 characterized in that the cleaning carriage is provided

with a fan filler LEEWHIRR BRAIGS PR GRitREGISARRY fSHItNE QBRI aner and which
discharges the air thraughedl oheaginddipertRmIoT ketctaaspngt device ger sheetling dthngpout fecility as
defined in ClﬁHﬂi%rPB@{ﬁ tﬁ%@ﬂiiﬂitﬁﬁta ceilfﬁ& vAgUUmM cleaner is located inside a holding space U
that is surrounded from abave, below, ri&g:%left, front,ﬁnd}%?clﬁﬁuch thai}he vac#um cleaner
discharges air into tRe" ARG SFALESh ?r?%ﬂtf‘@?’ Attt qﬂﬁ% && &t eag%tb?_ﬁw in air in
the holding space. 4vitheetfedhingl eevios forzricating panspled fadihysapldefihisy iof cheaofitige claims
1 - 3, charagigeie poihas3btae pluliv Ridosationsitesbeceisansdinyihe dlame bintheaitsheadion
includ(-id';\ tre%/eli surface %f a travei rail alon&; which a travgl wheel of th(? transport carriag% travels.
e cleaned 1n the trave hng guldae portion and a vacuum cleaner connecte (0]
the plurality of cleaning suction portions for communication therewith;
characterized in that
the plurality of cleaning suction portions are divided into a plurality of
functioning units, and in that
15 interrupting means 1is provided for selectively permitting and
preventing the communication of each of the plurality of functioning units

with the vacuum cleaner.

2. The cleaning device for a ceiling transport facility as defined in claim 1,

20 characterized in that
the cleaning carriage is provided with a fan filter unit which draws in
air that is discharged from the vacuum cleaner and which discharges the air

through a cleaning filter.

25 3. The cleaning device for a ceiling transport facility as defined in claim 2,
characterized in that
the vacuum cleaner is located inside a holding space U that is
surrounded from above, below, right, left, front, and back such that the
vacuum cleaner discharges air into the holding space, wherein
30 the fan filter unit is provided such as to draw in air in the holding

space.

4. The cleaning device for a ceiling transport facility as defined in one of the
claims 1 - 3, characterized in that

35 the plurality of locations to be cleaned in the travelling guide portion
include a traveling surface of a travel rail along which a travel wheel of the

transport carriage travels.
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5. The cleaning device for a ceiling transport facility as defined in claim 4, characterized in that the
cleaning suction portion for the traveling surface is configured to 5 be raised and lowered between a
suction action position at which the cleaning suction portion for the traveling surface is in contact with
the traveling surface and a retracted position at which the cleaning suction portion for the traveling
surface is retracted upwardly from the traveling surface, wherein holding means is provided for holding
the cleaning suction portion for 10 the traveling surface at the retracted position. 6. The cleaning

device for azeilihg tthnaperd faeiliyeafodefinedlin clamspehaeierizeddndiéth die ieledaing gyction
portion for tl@gﬁ&%‘@@%éﬁfgc&. cludes a dust 15 removing brush for sliding contact with the traveling
surface, the dust removing brush being provided within a tubular member having a suction opening

that faces the travelff§ SUFRREIESUHBPARMTHEN N Ee tadvslimg i imenpligyrstifted in one
of the claimbd rdisetharadtérizedeith beatv2@ihe plucaliy attocatipnstiohe tleandd ihéhddaanaking guide

portion incluge.a 48P sHFase ¢ha RidingRerion fnglding, ap, elesiticly sUpRIvHiRe thatqangactlessly

supplies electric, power to the transport carriage., 8. The cleaning device for a ceiling transport
facilty as dGHHAATH BRI 7o ChaT-BOSTHER ALAANCR LR TSRAM RG-S POFIOR AP thRdop
surface of tHeawitiing porfore it aetfigened v e rdlsditand hewerst begwweraceustimreiction position
at which the cleaningsidetigmportian dosibe der surfacedsnip cratdchwithotRedeRsytrer affhe said

holding portion and a retracted position at whic tge 30.cleaning suction portion for the top surface is
retractqe(él3 up%/(?/laer%]f)‘?1 Sr]reolrlﬁl %1%%% seu?fga%%eo]fééﬁ%a qéﬁ il%) Sﬁg’lr?%n, wherein holding means is provided
for holding the cleaning suction portion for the top surface of the holding portion at the retracted

position. 35@. The draningedavidedofoa ecttisitirartspadjacility dditdefineddfinné of theniaims 1 - 3,
characterized in.that ihe. plvirality of locations to be cleaned in the travelling guide portion
the cleaning suction portion for the traveling surface includes a dust
15 removing brush for sliding contact with the traveling surface, the dust
removing brush being provided within a tubular member having a suction
opening that faces the traveling surface.
7. The cleaning device for a ceiling transport facility as defined in one of the
claims 1 - 3, characterized in that
20 the plurality of locations to be cleaned in the travelling guide portion
include a top surface of a holding portion for holding an electricity supply line

that contactlessly supplies electric power to the transport carriage.

8. The cleaning device for a ceiling transport facility as defined in claim 7,
25 characterized in that
the cleaning suction portion for the top surface of the holding portion is
configured to be raised and lowered between a suction action position at which
the cleaning suction portion for the top surface is in contact with the top
surface of the said holding portion and a retracted position at which the
30 cleaning suction portion for the top surface is retracted upwardly from the top
surface of the holding portion, wherein
holding means 1is provided for holding the cleaning suction portion for

the top surface of the holding portion at the retracted position.
35 9. The cleaning device for a ceiling transport facility as defined in one of the

claims 1 - 3, characterized in that

the plurality of locations to be cleaned in the travelling guide portion
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include a guide surface of a guide rail for guiding a guide wheel that can be rotated about a vertically
extending axis and that is provided in an upper portion of the transport carriage. 510. The cleaning
device for a ceiling transport facility as defined in claim 9, characterized in that the cleaning
suction portion for the guide surface includes a dust removing brush for sliding contact with the guide
surface, and a suctioning dish-shaped member that is located rearwardly of the dust removing brush
10 and that BpeHg@igwaittie. surfpke efeartvgdgevact for &erling ﬁamﬁ/mwé@ﬁiyth%éﬁﬁebqn one of
the claims lrotheliacasietizedvisrthatilifedkasspdibcakiagendnehtve teprikidedriagennalpgerlsa pair

of front and ﬁ%ot{lagg %8; n%qglﬁggé:%ggﬁ%%gng the travelling guide portion and a suspended

portion that ts suspendLe ugh connecting shafts such that the suspended portion
can be rotated with respect to each of the pair of the front and back travel portions about axes of the
20 conriecting shafts dleairexte nkk dow foaed keftong raspegive favidl tyoatsodsfanetithat dxiendalong a
vertical direciioR WReFEIRg in tif2g suspended portion of the transport carriage is configured as an

article support for supporting an article to be transpoyted, wherejn the syspended portion qf the
cehia b LBBpBI i SHBten

cleaning carriage is & §UEI90-ROKT OB Q}ﬁpgﬂl WP Furft%aner,
and whereirremovaeng bfrthh plair slifdong aneeh tresk widbet hergoideos thiéacimanind gasraensngovided

with the plurgdify-ghelsadingeskictpn IRLF IRNF 8REL N e d AT EHIIN oM ERO 3R] 2o hBQiGIe ARG Hevice for

a Cel|lq% traré?{)é){h%atcglt rfilg gg\fg]réer(gﬂl}r) claim 11, characterized in that

11. The cleaning device for a ceiling transport facility as defined in one of the
claims 1 - 3, characterized in that
the transport carriage and the cleaning carriage include
15 a pair of front and back travel portions that travel along the travelling
guide portion and
a suspended portion that is suspended and supported through
connecting shafts such that the suspended portion can be rotated with respect
to each of the pair of the front and back travel portions about axes of the
20 connecting shafts that extend downwardly from respective travel portions and
that extend along a vertical direction wherein
the suspended portion of the transport carriage is configured as an
article support for supporting an article to be transported, wherein
the suspended portion of the cleaning carriage is configured as a
25  vacuum cleaner support for supporting the vacuum cleaner, and wherein
one of the pair of front and back travel portions of the cleaning carriage
1s provided with the plurality of cleaning suction portions and the interrupting

means.

30 12. The cleaning device for a ceiling transport facility as defined in claim 11,
characterized in that

one of the front and back connecting shafts of the cleaning carriage,

that suspends and supports the suspended portion to the travel portion to

which the plurality of cleaning suction portions and the interrupting means

35 are provided, is formed to be tubular such that the connecting shaft forms a

part of a channel that connects the vacuum cleaner and the plurality of

cleaning suction portions for communication, wherein
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one of the front and back connecting shafts of the cleaning carriage, that suspends and supports the
suspended portion to the travel portion to which the plurality of cleaning suction portions and the
interrupting means 35 are provided, is formed to be tubular such that the connecting shaft forms a part
of a channel that connects the vacuum cleaner and the plurality of cleaning suction portions for
communication, wherein a flexible suction hose that extends from the vacuum cleaner is
connected to a lowet efexpbltiopusting deprfectiry shatetit forem theechamains 19 eTRekléaning
device for agsilirgtednspost frsility asdefioetion clainghkl conaresterized iftheiat fopme oftibe pair of
travel portiogﬁagggle cleaning carriage, to which the plurality of cleaning suction portions and the
interrupting means are provided, includes a pair of right and left first travel wheels located at a position
forward 10 of the connecting shaft in a side view, and another pair of right and left second travel
wheels focafitl ditee phsitiom gedewrrd fof thecednng ctitng shaft, fatidrgnas defthedcieaciagisudtjon
portion, of the plurality of £leaning suction portions, that performs suctioning action on the traveling

surface of the travel rail aﬁo%g which the travel wheel of P:,[g@?:era#s ort carriaqe travels 's%}‘%c ted 15
between the first trafBFIh&BR RHY fid Ly Ho8sw ift SOSTHREBVIEW. ig.eﬁtﬁ’déé ibR¥method
of a cleaningldevibéyfof sleeifimetrarsportifaciionhaviddg hetrateltingptindeapsitiorapeavidetilod, a ceiling
side; and 20a glgaping sairiagei that £38 16ay ehatong +ee wRyelling @uideRoLtiyition fYRQERIA the

cleaning carriage is provided with a plurality of cleaning suction portions for,performing suctioning
cction Bh S Tar S B e B e A B B B e TR s
connected térteehiRaRlsdpPeriading aurehipp AR RYE6MasRanesttnerehalt; »Shaisarein

the plurality of cleaninpsudéanipertionstare divideshintofathlerallyrafiynaioniegninits nauiding at
least a first &%‘;885}%&6} ‘i’o%ﬁ%‘?él[bfh%g?{ DRGHYL the tra‘}%ﬁg)\%’g{ﬂ‘tfggerg?%%dt%%?

cleaning device tar the cel transport 30 facility comprising: ing communication between

t
the vacuum'@&aplshd %Hé}grg%‘ﬁfr‘f&'i’@ﬁ i 6Rk AhthsrévRRBRYT E SRR Disniedr atedacuum
cleanersandhbtvssnohbddinetidming Umit adssing tthe deamingtcamedgehteetsaire basote thetravelling
guide
14. An operation method of a cleaning device for a ceiling transport facility
having
a travelling guide portion provided on a ceiling side; and
20 a cleaning carriage that can travel along the travelling guide portion;
wherein the cleaning carriage is provided with a plurality of cleaning
suction portions for performing suctioning action on a plurality of locations to
be cleaned in the travelling guide portion and a vacuum cleaner connected to
the plurality of cleaning suction portions for communication therewith;
25  wherein
the plurality of cleaning suction portions are divided into a plurality of
functioning units including at least a first functioning unit and a second
functioning unit,
the operation method of the cleaning device for the ceiling transport
30 facility comprising:
allowing communication between the vacuum cleaner and the first
functioning unit and preventing communication between the vacuum cleaner
and the second functioning unit;
causing the cleaning carriage to travel along the travelling guide
35 portion while allowing communication between the vacuum cleaner and the
first functioning unit and preventing communication between the vacuum

cleaner and the second functioning unit;
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35 portion while allowing communication between the vacuum cleaner and the first functioning unit and
preventing communication between the vacuum cleaner and the second functioning unit;

allowing communication between the vacuum cleaner and the second functioning unit and preventing
communication between the vacuum cleaner and the first functioning unit; causing the cleaning
carriage to travel along the travelling guide 5 portion while allowing communication between the
vacuum cleaner anoﬁlf@@é‘é’om@ﬁé@ﬁﬁ@nr%ﬁW@weﬁhﬁlﬁﬁgwrﬁlﬂﬂ@&ﬁoﬁ‘ﬂ@efh@é‘?‘tﬁéd/acuum
cleaner andfilnectishfuactiafingndnjrevehbiniheopparatiteh tiethbetofdbe tleanitg daviek fereihe ceiling

transport loafﬁﬁilﬂﬂeﬁr@?&ﬂﬁ?tﬁ%ﬁl@% tcharacterized in that each of the cleaning suction

portion belonging to the first function nit and the cleaning suction portion belonging to the second

functioning unit is cGAMGIRE 18D eRER AR ITIMER I Bt AiRREH ScHBRSARRIBnGtfhich the
cleaning sugtioniportidmiis ialtontagt veithrasnctidning atgetehs thefaaerand & lketreantedhposition at

which the cleaning FUCHRILAKEORIS:HACKRATENT Hie SHRHoNNGAEe heiiRes: YREwIBHG
operation method further co 1prlszs: . movme?.the cleaning suction portion belonging to the first
functioning § fj‘fbe%%ré%éﬁgr?é{ﬁﬂ GRS E foving the cleaning suction portion 20 belonging to

the second functioning unit to the retracted position before or during the step of causing the cleaning

carriage to t1aveiralongpiie tisMelingenade Perion 1w enall uingCcapmmiicatiom betnmaesptie vacuum
cleanefoand ahc% Eitrst Jé“&%‘%o”é un'taellrrrlldlpiev Qtigcqc gﬂrzneral{ni%ﬁg%n between the vacuum cleaner and
the second unc]tl%lng unit; an moving’tﬁe c]ieanlng Suction portion belonging to the second

functioning unit to tHaghctiohscalsa pERiBHCAIN rReviRgRhelaBgHT toudio A BV iuR HargRg to the
first functioning tuati daHeectetradtgospesitapbefse belduiggdhe siepseloadsingdhieclagningtcarriage

to travel 3'05% éﬁﬁfﬁ@)ﬁe&?ﬁ doanidie parien il llovingcamepun %Q?Bﬂe%ﬁ%ﬂ PEyacHum 30
cleaner and t e secC nd unctioning unit and preventing communication between the vacuum cleaner
and the first‘ﬁkﬂ&hoﬁhﬁj ¢lggning Suction portion 1sIn contact with a suctioning target

15 surface and a retracted position at which the cleaning suction portion is
retracted from the suctioning target surface, wherein
the operation method further comprises:
moving the cleaning suction portion belonging to the first functioning
unit to the suction action position and moving the cleaning suction portion
20  belonging to the second functioning unit to the retracted position before or
during the step of causing the cleaning carriage to travel along the travelling
guide portion while allowing communication between the vacuum cleaner and
the first functioning unit and preventing communication between the vacuum
cleaner and the second functioning unit; and
25 moving the cleaning suction portion belonging to the second
functioning unit to the suction action position and moving the cleaning suction
portion belonging to the first functioning unit to the retracted position before
or during the step of causing the cleaning carriage to travel along the
travelling guide portion while allowing communication between the vacuum
30 cleaner and the second functioning unit and preventing communication

between the vacuum cleaner and the first functioning unit.
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