DESCRI PTI ON CEI LI NG TRAVELI NG VEHI CLE AND METHOD FOR PREVENTI NG
PRQIECTI ON FROM CEI LI NG TRAVELI NG VEHI CLE 5Techni cal Field [0001] The
present invention relates to preventing a transfer device from
unintentionally projecting froman overhead travelling vehicle.
Background Art 10[ 0002] The applicant has proposed that a | ateral
novenent nmechanismis provided on an overhead travelling vehicle to

| ateral |y nove an el evati on devi DESCRIPTIONts and | owers articles
(Patent Literature 1: JP2008-127200A). The |ateral novenent mechani sm
i s configur edJ'liIMNGdIFR@\(EhBII@VFéﬂEéIEAHD METHOD FOR BREVEAHANGF t he
belt is cut, a noving unit of the slide fork uni ntentionally
project and int erf%RgJWTW%ﬁR&Mﬂ%bHV@ﬁMVELM YBFERLEl e opposite

thereto or, for exanple, a strut of a buffer in the nei ghborhood
thereof O’tati on List Patent Literature [0003] Patent Literature 1:
JP2008- q%g A]I_Z.O Summary of the Invention Problens to be Sol ved by
the | ve‘i’ ! 04] An object of the present inventionis to

roubl e MA0The ?&éﬁw[ AV e e Bhe AT o dSVIE from

unintentionally projecting from an overhead travelling vehicle.

Background Art

10 [0002] The applicant has proposed that a lateral movement mechanism is provided on
an overhead travelling vehicle to laterally move an elevation device that lifts and lowers
articles (Patent Literature 1: JP2008-127200A). The lateral movement mechanism is
configured of, for example, a belt-driven slide fork, and if the belt is cut, a moving unit
of the slide fork may unintentionally project and interfere with an overhead travelling

15  vehicle opposite thereto or, for example, a strut of a buffer in the neighborhood thereof.

Citation List
Patent Literature
[0003] Patent Literature 1: JP2008-127200A
20
Summary of the Invention
Problems to be Solved by the Invention
[0004] An object of the present invention is to prevent a moving unit from
unintentionally projecting even when trouble has occurred with a lateral movement

25  mechanism.

Means for Solving the Problem



Means for Solving the Problem [0005] The present invention is
directed to an overhead travelling vehicle including a travelling
unit, an elevation device lifting and lowering articles, and a

| at eral nmovenent mechanism the |lateral novenent nechani smi ncl udi ng
a base nmenber supported by the 5 travelling unit and a noving unit
supporting the el evation device, the base nenber noving the noving
uni t bet yE®5] aThé piegerit inwdntioh id fieccmmviong driiieali ataeeliihl yelpitietintldéisg a
fromthe travelling unit and a state in which the noving unit is
retract etlatedliag mosianicdevationd éevitchitingaveé ldweringuatitles, tahé adaterah emstement
travel ling vehicle including: an engagenent devi ce engagi ng
t he novi ngchanism,or the el evation device with 10 the base nenber or
the travelling unit in the state in which the nmoving unit is
retracted to tHe lpissil horementisrcchinesm agteding mgbasnireembayGoppormdeby the
present invention is also directed to a nethod for preventjng

proj ett i HAvEllegnual der moying pril sPPRosEns diei eleeationcdayificn heabaseanempeng
unit, an elevation device lifting and lowering articles, and a

| ateral MSVEHERE HBERANDY ﬁaemwmﬁtﬁ@ 13 Wiyeh theymopingunt @t?ﬁaébfr P@Huﬁ‘iﬁ

Cbepor ¢ Bt T8 (MebisB ) B b P SBE l hat S « o
ateral ?;%sr@% R Bk Ied L rmiléfi"%ﬁqhec’?w G i n Wi eh the
moving unit i S r %gé %gm%dt &ew(% é)n % gqpe m%({ifﬁnlg eI]llFOI‘ {h% Véi!;el ‘?gg‘%{/\% ,’[v&ﬂf%nd

20a step for efgd evation

t he ?@Se&[@&mgh be} thh%rtfa\(/@fthhg Uit YRite difte S0GnS éfﬁh@ 0@\1/% ﬂs&%&%c{sgd

nmoving unit Is re rac posi tion under t fra

[ 0007] %nggb@ﬂoﬁﬂn&QQh@ﬁéﬁﬁ dnvention, the nmoving unit or the
el evation ice Is engaged wth the base nenber or the travelling
uni t, angydoagr ¢hOpeeskiteinfBMidAis Wdt difécted to a method for preventing projection
from an overhead travelling vehicle including a travelling unit, an elevation device
lifting and lowering articles, and a lateral movement mechanism including a base
15 member supported by the travelling unit and a moving unit laterally moving while
supporting the elevation device, the method including:

a step for moving the moving unit between a state in which the moving unit
laterally protrudes from the travelling unit and a state in which the moving unit is
retracted to a position under the travelling unit; and

20 a step for engaging the moving unit or the elevation device with the base
member or the travelling unit in the state in which the moving unit is retracted to the
position under the travelling unit.

[0007] According to the present invention, the moving unit or the elevation device is
engaged with the base member or the travelling unit, and therefore the moving unit or

25  the elevation device will not unintentionally project. Although an example in which

the moving unit is engaged with the base member will be described in an embodiment,

the moving unit may be engaged with the travelling unit, or the elevation device may be



25 the elevation device will not unintentionally project. Although an
exanple in which the noving unit is engaged with the base nenber wl|
be described in an enbodi nent, the noving unit may be engaged with
the travelling unit, or the elevation device nmay be engaged with the
base nenber. [0008] Preferably, the noving unit or the el evation

devi ce has a nenber provided with a hole for engagenent, and the
engageneaigaged with thatedsedebet. | east one pin that is advanced and
retracted between a state in which the pin is engaged in the hole and
a 5 st at B00R] whietdnatiliehgmoving whitse tigag) exdchtibn davicé Bashoinembamngroaided with
mechani sm for advanci ng and retracting the at |east one pin. Wth

thi s confilgly fori mgagearhentemyhtsnengagenehtdiesyangagedentt ast de perthar ised
in a sinple manner by advancing and retracting the pin. Note that the
menber préEnersdand etrasted deevecnra waigagerheelt theagin be engaged e drephde antha
noving unit itself or nmay be a separate nenber provided on the noving
uni t .5 10StpisoDaThigy hedimi @?e@ﬁ@drgwﬁ@e Iplptandfomaehesisg fosgdymicing and

supporti n%g?t he e evat{on devi ce and,% m.ddl e unit. di sposed between
the baselFing& fae t4eleedp ofifi B0 eatvpilofhis rronfigpratipn Tigh engrgement And
unit has _.the nmenber provided with a.hol e for engagenent, and the
engagens HSURRFBEN G R DRI IS & yHBle e BY R no el e Ui

f h j hol f h [ h
m adl e Gt - N e S 3o e PR AR B0\l argBRrt Pk e

_ LS ARG He i B
cases whiPan SRRt Abeth bl ¥e FRARREEERSLARGIRRT S sy BRR SR '

that qri Emgj hﬁrefgrgﬂg,eché" Hovi Iiféﬁﬁﬁﬁ@?é tﬁ%ﬂs@ﬁyf@h@ﬁtéé ﬁ%e&%?ogi Gfaees

the top unit; a situation in even t unit

or the top HRkiligk$nRNGR0sch biBePii®asdBTP&hd Hﬁghﬁﬁ% da2h %?%ef'og%he-

In contrast, when both of the top unit and 20t e unit ar

engaged, ;e @iddé uhiehABID e RbAAE Q@ A Yok Rire&ledeerh @R 1Md Mar e
preferably, the engagenment device advances and retracts %he at | east

one pin sh&Rehbatl déig: Rhfuges @O0@GEHEa LR fHREat BARCEAE \oh P! B 6 the
engagenent of the top unit and the mddle unit with a single stroke

and di sergpgeide tigeeforosngaigbiest of migd eostuninkend Weemiddigageirenwith Shis
established with a single stroke and the engagenent is rel eased 25
wi t hla scodflgaraionpke, topamitr aid the middkecessedybd eioheiadividalle rgagedent
and the di sengagenent, so that the reliability of control is
i ncr easednchivtade ovie partivhien ie kgrg erhent seapacitadinsmbgagesresul aarmempabérosuvhd
with a single stroke, the engagenent and the di sengagement can be
per f or meas gbiekkihgt dijige1hs Ie jupiil aadl aympmbeére sadhl 85, 2 belg that drems thotop
pinis two pins |ocated at different positions in a plan view and
t he hol e¥nit.gr sigigtjap dnmichogven fleoughoninthe miidle wait af Hhgltep unit is engaged,
the other member projects is conceivable. In contrast, when both of the top unit and
20  the middle unit are engaged, neither of the members unintentionally projects.
[0010] More preferably, the engagement device advances and retracts the at least one
pin such that the pin is engaged in the respective holes for engagement of the top unit
and the middle unit with a single stroke and disengaged therefrom with a single stroke.
When engagement is established with a single stroke and the engagement is released
25 with a single stroke, control is unnecessary between the engagement and the

disengagement, so that the reliability of control is increased. Moreover, when

engagement and disengagement are performed with a single stroke, the engagement and



unit are located at different positions in a plan view Wth this
configuration, as 5 conpared with cases where two holes are

over |l apped with each other in a plan view and a single pin is noved
up and down with a long stroke, the pins can be reliably noved up and
down with a short stroke. Brief Description of Drawi ngs 10[ 0012] FIG
1 is a front view show ng an overhead travelling vehicle according to
an enbodilrridengagtnichaval Hd prgforaed guiakig. buffers in the nei ghborhood

t her eof FIG 2 is a plan view of relevant portions of a
| at eral MM EhePartindetiamirsfonably, tthe ablesthesd phir &veld iphg Wested lag different
according to the enbodi nent. FIG 3 is a side view show ng

t he rel epesitionsantd plas vofw, tand therheles fomengepanent D thve toipauiisandatind manddle
engagenent device of the overhead travelling vehicle according to the
enmbodi neReil app @cated at diffepent 2wsttions dp o slagerieon Yithy sy coak grativo rag
linein FIG 3. FIG 5 is a side view show ng an engagenent
devi c® aRRMPERGWithtcaprshesniv oholes argoEpaprad veikeaeh aliehiad RIpn view and
according to a variation. 20FIG 6 is a plan view show ng fhe
engagemeASIGEAIE & BAET W) W giR ?i%% %?O%Fﬁée Pigg &pmPe FRbPRIYERRVed Up
mechani smw?écor di. o the variation. FIG 7 is a side view
showi ng &% EnGage oHe¥P%e and rel evant portions of a lateral
novenent nechani sm according to a second variation. FIG 8 is a plan
view showi ng a pin of the engagenent device and rel evant 25portions

of the !%%%fﬁg%g}%&ggaﬁgﬁéﬁggsani sm according to the second variation.

FIG 9 isa si Vi e W Ag an engagenent device and rel evant

porty@ens L&ﬁ 2 RS 9T Rla ABMSTER ShETHRHN ATHRGE HadbMfy Venidlet kS ding to an

variatl o
embodiment and travelling rails and buffers in the neighborhood thereof.

FIG. 2 is a plan view of relevant portions of a lateral movement mechanism of
the overhead travelling vehicle according to the embodiment.
FIG 3 is a side view showing the relevant portions of the lateral movement
15 mechanism and an engagement device of the overhead travelling vehicle according to
the embodiment.
FIG. 4 is a horizontal cross-sectional view taken along line IHI-1II in FIG. 3.
FIG. 5 is a side view showing an engagement device and relevant portions of a
lateral movement mechanism according to a variation.
20 FIG. 6 15 a plan view showing the engagement device and relevant portions of
the lateral movement mechanism according to the variation.
FIG. 7 is a side view showing an engagement device and relevant portions of a
lateral movement mechanism according to a second variation.
FIG. 8 is a plan view showing a pin of the engagement device and relevant
25  portions of the lateral movement mechanism according to the second variation.
FIG. 9 is a side view showing an engagement device and relevant portions of a

lateral movement mechanism according to a third variation.



Description of Enbodi ment [0013] The foll ow ng describes a best node
for carrying out the present invention. The scope of the invention is
based on the clains, and is intended to be determ ned in 5accordance
wi th the understanding of a person skilled in the art in
consideration of the description of the invention and related art in
the field of the invention. Enbodi nent [0014] FIGS. 1 to 9 show an
enbodi nent and variations thereof In the figures, 10 reference
nuneral 2 denotes an overhead space such as an overhead space in a

cl ean r obeycriptidn b€EoodinGnt | are a semi conduct or processing device
and the |like (not shown). Reference nuneral 4 denotes a ceiling, such
as a cei [QHg] ofhe fdloseng degsmbesvai et wgpdpt sarFdng $ull ther presenh 1gveatipead
travelling vehicle 20 via struts 6 and support nenbers 8. The rails
10 each iTg% sepe, ofthe nyRaligg 6 baged pmihel 131, fud 15 intendgddtodie dateratingdcing y
feeding 15 rail 12 nd struts 15 _and 16 supports a buffer 14 for

arti of osa&gelinge wihpbg pndssstaning of %ﬁﬁ@%ﬁ‘?ﬁﬁﬁg B Hedt Rrfopgderating pethe

that the buffer 14 may be rep] a jth, a ppr.opri ate automated
Stor age dRUTPEDT § EpATe) Skt e i PeRBRRREY R burter 14
between the right and left travelling rails 10, 10 in FIG | may not
be provided. Furthernore, although the lateral pair of travelling
rails 10 H&Bdhﬁmgrovided in FIG 1, it is 20also possible that only
one of tﬁese 'S provided. [0015] The overhead travelling vehicle 20
i ncl udes a dy i yi i Q@ﬂ: | ect 1 ety r (Vi i

whi ch ar gﬂ)r%i g o%i/n{ tet{hgggl%&r{’g\?gl rld\?l?ﬁg( %{r:% ?ér?dsh%ﬁ? sﬂgeggdgé ﬁﬂ#ﬂg res,

travehli i LG | yi i i L in
he. & eclrrehes FEgafRach s & UL Rack 3581 ¥ B9 o Rikad Sy IPASsth

non- cont g&dm, 8 GLIohCEICY 1 fafed §dmikbtR R pdt@sdidd@viR RN fadnbhsHohg).

rail 12. The travel driving unit and the electricity receiving unit

are col | eefdraifleymingdrelr 4 edbnb@s as cailihgavehl kg eillide of ashidid rexh enaidhg
fromthe travelling unit supports a slide fork 21, and the travelling

uni t  supp@iposts aailkaefov an bvetRedderetifingBehinte 20 tia shage and suppdtt aletnbers
mddle unit 24 and a top unit 26, which are advanced and retracted on
bot h si d8s The ailsdlemelt indiudector exampie F @ vElling hatl & mad hy clrvivieita feedimy v
device 28, the FOUP 35, and conponents di sposed therebetween. The

sl i dé5f ordl 22, andrstretsplénalsl tosuwppbes erbaiffernbd dorearticlee sivhrdssni OHRB Xt toebe
mddle unit 24 and the top unit 26 correspond to 5 a noving unit.
The sl i déenfippriily1plaegd Becredn. a Noise thahahe pruffer utfe gnayo benteplasad with tdve

right and left sides, instead of a type that protrudes to both the
ri ght andpprepriate jagemated storage and retrieval system, stocker, or the like, and a buffer 14a

between the right and left travelling rails 10, 10 in FIG. 1 may not be provided.
Furthermore, although the lateral pair of travelling rails 10, 10 is provided in FIG. 1, it is
20 also possible that only one of these is provided.
[0015] The overhead travelling vehicle 20 includes a travel driving unit and an
electricity receiving unit, which are not shown; the travel driving unit 1s disposed in the
travelling rail 11, and the electricity receiving unit is disposed in the electricity feeding
rail 12 and receives electricity from a non-contact electricity feeder line or the like
25  provided in the rail 12. The travel driving unit and the electricity receiving unit are
collectively referred to as a travelling unit. A shaft extending from the travelling unit

supports a slide fork 21, and the travelling unit supports a base unit 22 thereof. Below



[0016] The rotary device 28, which rotates an el evati on device 30
around a vertical axis, may not be provided, and, in the clains, the
rotary device 28 is regarded as a part of an el evation device. The

el evation device 30 lifts and |lowers an elevation platform 10 32

t hrough a suspending naterial such as a belt, a rope, or a wire, and
the elevation platform 32 grips or releases articles such as the FOUP
35 t hr ougik bascounie3anmp lagniddlepmitr24cfdal tapeni3 36, vahick argagle amaet! ade vétoeted4
is attached to the base unit 22 or the travelling unit and engaged
wi t h t heomrbddl sidesninta Raeralndirachen o lGni to eerally awve @ [ofasy davice Hgséw
units fromunintentionally projecting in the lateral direction. The
conf i gur BPUSM eend pemponentsadianased tb@éﬁ?/’ﬁ’z‘@eBél Whe plidscfoked pomspondstte @
with reference to FIGS. 3. to 9. [0017] FIG_ 2 shows an_exanple of the
conf i gur Hisrarmefenians machausmopng the mgYaanE 24 Rdhetapnie?q ¢aieseandoR

bel 1 i RehgHs ugh | Lo foring! BV PR £XRe D RG4S 4R rbBORs af the
e ves ¢ HESRRe b goE g b g P iorss bt e el ARl s oy e
to 49 deRsbr s PRSI B 403G herkd of ydflon BV S0 IR0
2nd the FarepRfugioyes, B0 BFEREY LIRS el I8 (RIS oo
uni t 26, 0ot BETAFRLeTE. | TERIEREE AL 2 BLPoRLR S B phtchar
the basessniloud? aathdnlfinddlis w&htas2a4be1é}radro§a0&p§|wﬁr5e;%nﬁe% SBvAHR

provi ded, for éexanple, on opposite ends of each rai . re, the

rails 51pﬁff@rrﬁ@9\/%§$§@r P&ledsbe atichdlsecHN the FO1ANG5 tiiBugh) |f&eexaﬂ@|1@_@3ﬁir50
are provided on the base unit 22; however, the rails and the guide
menber s gRylale 33/ r AnGRdagaedsaty3Sismttetiddto tigibale uiig TR ek she fdicllihg
and stoppers are also provided between the mddle unit 24 and the top
unit 26. uAS anésiggagbedithhbymiddMdent 2hendlettoBtnit 36 €6 by @rprbyent tiese units
driving pulley 40, the belts 37 and 38 follow, so that the 5 mddle
unit 24 [famenalttgntivoslgs praetting i ¢giet laerdl Ideteticsi ddheofortfiparaias eofutiiet
22, and the top unit 26 noves to both the right and |left sides with a
st r ok® t hegagementfdsvicexddmpillde depdrived ddier with oerende toMdGRI HW D unit 24,
[0019] FIGS. 3 and 4 show the configuration of the qua enent device
34 accor §0Hg] t BIG Heshartsorst peample Phéhmpedigerainntofhe sBdgkalkildeBowptds
an engagenent nenber 56 10 having an L-shape as viewed fromthe_ side,

and the thepe innq limgtatian i Bis. pRpfergecs wneals s odngisgdsmate Dekendyi ofsthese
Cm oo T SRR Bk AR e e
SRRV OO b T P R P
ol 6289 1. BREVIEEGulfys: #5 B copre, HEvinRg JRE T PR Sl *rsgBdiee®
cher 2oy MR 552 ekt S5 ISR SRl ol Pty PR RS a9

>8 and 5%%;@&9&1%& Mehy . andHg ﬁtrgﬁro@'kc{%ﬁ.o%“thgﬂgﬁgﬁliﬁ% §ﬂ& HRGHRY P fge 42

plate 70. reover, for exanp a pair o ts is atta

the plat ,493401 6RN&Anl Bk rdhidlRled 8n A RRIAEL kit B a8 eGRed (ndVAParfl
gui de 66. A shaft 63 of a solenoid 62 is connected to the magnetic
pl ate 6549@ﬂgmgbgegaﬁﬁm3@§uhﬁzgressed downward by a spring 64.

25 [0018] Guide members 50 and rails 51 are provided between the base unit 22 and the

middle unit 24, and stoppers 52 and 53 are provided, for example, on opposite ends of

each rail 51. Here, the rails 51 are provided on the middle unit 24 and the guide



[0020] As a result, when an electric current is passed through the
solenoid 62, a coil is excited, so that the magnetic plate 65 is
attracted as shown in FIG 3, and the pins 54 and 55 are noved up out
of engagenment with the holes 58 and 59. Wen the electric 25 current
to the solenoid 62 is turned off, the shaft 63 noves down due to the
spring 64, and the pins 54 and 55 are brought into engagenent with

t he hol esea®ewid B0 provided onthé basws vt 22, bewever, tharaikrnditle padsmdmbers

t hrough the solenoid 62, |ateral novenent of the base unit 22 and
the top taytbeo@ranged gpntsirsedd. Similadui guidm mepdsrs obilsofand Fwppersemoiatbo62
is sinple, and both the engagenent operation and the di sengagenent
oper at i oRfOVHISH dwtveendhe ardde vy A el hedpmygnis 26t r Hreleswihgd @bpy when
separ at e _pi 54 and 55 are provided for the holes 58 an

n? ) | d 59,
r espgct i G?tgﬁ,td%% @rb‘(ﬁgrw %‘ﬁ SRRy 44 t%?;éel&r 37 ged g8 felley. %Elaséws
ber f néﬁmifcﬁ% his 8 Sateraly Bhokies EBE Pt ara e'a?ﬂ%?p%?%ﬁgalalﬁ‘%wﬁe top
00211 T i ] i )
Loon™] PR 2B RSP PRy AR RS N SRR g 5 R BB e

the mdd i . op unit 26 does not laterally project
unl ess a%t?% ggﬁ%@‘@&?é@ﬁ#l s passed through the solenoid 62. 10

Thus, th i i i t .
i Sposed PR RIS, Soa 4 o Ui PR BY of e’ theal i AEPRO I porcing
oo . o i . ; . .

Cher ot o. IS HHoRRIE T MUdBNRL 208 PR I8 fleadGRRAISE 56
li kejgr 014&»@@% aft Q-sthbfehasj @bke@ndn @k kidehaldant wheierQRIERbviakd Wi an

m ddle unit 24 and e top unit 26 is established using,” for exanple,

the paire@fagpnes HémdedsdhaviaRdars Eﬂﬁﬁ{)éﬁs Lhesal Bols t1RAgldb s dudlV ermHy
the sane solenoid 62, control is sinple, and, noreover, since the

separ at eLphagedSénganembit meebpisosd dedl siokaviehe hoasargt énde dholtes t&8 aad
59, the stroke can be reduced. Note that although the mddle unit 24
and t he popionnate Afanged fengageple] at tioealdh alrfcrentlod ghiremisitionh@o ragttary
device 28 or the elevation device 30 nay be engaged with the base
unit 22 prstappet withraahle other én ai flan ivievaddh holensS& o proeidbdise thnentd 20th22,
there is any nenber connected to the travelling unit side, the
engabenepgagemeriemgmbanybthandiat bahel itsoptowited mantherend] 0D HR] cifla@Sners
and 6 show an engagenent device according to a variation, and the

ot her aspeatbsr 67 tﬁh% epgagemeniofevagce 34 ivaitically mrpvena RavbetiPimsnY? &iodh

in FIGS. Ito 4. In FIGS.. 5 and 6, end portions_ of enga enent nmenbers
76 and 71;heg$bé( ahdacing W katracigg these pins into and from the Tholes 58 and 59,

respectively, and the pins 54 and 55 are attached to a plate 70. Moreover, for example,
a pair of shafts 68 is attached to the plate 70 to connect this plate to a magnetic plate 65
20  viaa guide 66. A shaft 63 of a solenoid 62 is connected to the magnetic plate 65, and
the shaft 63 is pressed downward by a spring 64.
[0020] As aresult, when an electric current is passed through the solenoid 62, a coil is
excited, so that the magnetic plate 65 is attracted as shown in FIG. 3, and the pins 54
and 55 are moved up out of engagement with the holes 58 and 59. When the electric
25  current to the solenoid 62 is turned off, the shaft 63 moves down due to the spring 64,
and the pins 54 and 55 are brought into engagement with the holes 58 and 59. Thus,

unless an electric current is passed through the solenoid 62, lateral movement of the



25 same height to nake holes 78 and 79 be at the sane height. As a
result, ends of pins 74 and 75 are |ocated at the same hei ght
position. In this case, the stroke necessary for the pins is the
stroke for advancenent into and retraction fromthe holes 78 and 79,
and remai ns unchanged fromthat of the enbodi nent shown in FIGS. 1
to 4. [0023] FIGS. 7 and 8 show a second variation. Reference nuneral
81 and 8Basdemdt® aredvthe hypagenihis inbivited.s ; Int diditmngagermt of theeswbemoid3d? iss
attached to, for exanple, a mddle unit, and the engagement menber 82
i s att ackieple, @and both thx amgsigemnent apemtgniand ts digdngsge®Bnh npler8idon thateofiare
overl apped with each other in a plan view are provided in an end of

t he respeatorvedeyigugansletstraiserb evigesthe sppprae pingrit andsiSnagk ereyigedgBr the
advanced into and retracted fromthese holes. Wth this

conf i gur BeleDAS aiif SR reopssavely: thietuw ward anhdownwdodioke of the pias st ek S5 s
increased by a distance S in FIG 7, and a,stronger sol enaid and a

st ronfger Caé‘p%?n’ij’dﬁ?eé' né“c‘%&@%jé?%}y’ feRagePant g Wbﬁ?ﬁﬁa&eﬁﬁnglc%é’q getormed; g
used as the Jateral nove t chanismin the above-descri bed

enbodi meHIAARAN GaRPLPPERHL0! LMEPARRISEIER ve Conpl i ance Assenbl y
Robot Ar r the like.nma | so, be used. . Fl hows ap _exanpl e
i whi onlUR2ZERERE ahol®, GheEudRl R RRTabREfich b e de LR anF L Taits
-aspects t i C I i . .ar iy t he
above. onbid TisHY MeHERETE eSS bis'ith M RGP o Gelt o tabnl

is confi g4 '&893 lﬁzft lﬁ%aﬁgm?gﬁgfggémﬁaggﬁc lcgl\i\@ﬂt 19'?5 -('sata}g : noﬁghe go%noid 62.

exanpl e, engagenen and are prov

nei ghpor gad tﬁé %o?hlgiri‘taié, t%é‘ BlevARANESAR W%@&ﬂﬁﬁdon%ﬁt@dg’s]aoé&dthEQEetg% !

arm 92 to eac and a pair of pins 54 an 5 i s advance

r et r act egndyheAk LN AGEHRR erdl NiInCA oA Er @ edhBad Hﬁv@!ﬁb%démaettm%em@ aldhg
FIGS. 1 to 4. Note that the engagenent device 34, 20 the engagénent

nenbers &f @and 05pposifelttelto. | KRoNMhyrebie rpriger @RscORithhae Sutfer ©f aid the
shaft 96 that connects a main body portion 94 and the upper an-n 91

to each dkherovidddICRh,iEMNNORe RIHCRENCEh NeERAnSn ] MORBE middlewaitieiaghd
space 254 ceiling 6 strut 8 support nenber
the top unit 26 is established using, for example, the pair of pins 54 and 55, and since
15  these pins can be driven by the same solenoid 62, control is simple, and, moreover,
since the separate pins 54 and 55 are provided for the respective holes 58 and 59, the
stroke can be reduced. Note that although the middle unit 24 and the top unit 26 are
engaged in the above embodiment, the rotary device 28 or the elevation device 30 may
be engaged with the base unit 22 instead. Furthermore, if, in addition to the base unit
20 22, there is any member connected to the travelling unit side, the engagement device 34
may be attached to that member.
[0022] FIGS. 5 and 6 show an engagement device according to a variation, and the
other aspects of this variation are similar to the embodiment shown in FIGS. 1to 4. In
FIGS. 5 and 6, end portions of engagement members 76 and 77 are made to be at the
25  same height to make holes 78 and 79 be at the same height. As a result, ends of pins

74 and 75 are located at the same height position. In this case, the stroke necessary for

the pins is the stroke for advancement into and retraction from the holes 78 and 79, and



10 rail 11 travelling rail 12 electricity feeding rail 14 buffer 515,
16 strut 20 overhead travelling vehicle 21 slide fork 22 base unit 24
mddle unit 1026 top unit 28 rotary device 30 el evation device 32
ELFYation pl atform 33 cl aw 1534 engagenent device 35 FOUP 36 to 38
remains unchanged from that of the embodiment shown in FIGS. 1 to 4.
[0023] FIGS. 7 and 8 show a second variation. Reference numeral 81 and 82 denote
new engagement members; the engagement member 81 is attached to, for example, a
middle unit, and the engagement member 82 is attached to, for example, a top unit.
5 Holes 83 and 84 that are overlapped with each other in a plan view are provided in an
end of the respective engagement members 81 and 82, and a single pin 85 is advanced
into and retracted from these holes. With this configuration, when compared with the
above embodiment, the stroke is increased by a distance S in FIG. 7, and a stronger
solenoid and a stronger spring are necessary.
10 [0024] Although the slide fork 21 is used as the lateral movement mechanism in the
above-described embodiment and variations, a SCARA (Selective Compliance
Assembly Robot Arm) arm or the like may also be used. FIG 9 shows an example in
which a SCARA arm is used as the lateral movement mechanism, and aspects other than
those particularly pointed out are similar to the above embodiment. Reference
15  numeral 90 denotes a SCARA arm, which is configured of an upper arm 91 and a lower
arm 92, and, for example, engagement members 56 and 57 are provided in the
neighborhood of a shaft that connects the upper arm 91 and the lower arm 92 to each
other, and a pair of pins 54 and 55 is advanced and retracted by an engagement device
34 as in the embodiment shown in FIGS. 1 to 4. Note that the engagement device 34,

20 the engagement members 56 and 57, and the like may be provided on the side of a shaft

96 that connects a main body portion 94 and the upper arm 91 to each other.

DESCRIPTION OF REFERENCE NUMERALS
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40 driving pulley 41 driving notor 2042, 43 idler pulley 44 to 49

fixed end 50, 60 guide nmenber 51,61 rai
56, 57 engagenent nenber 58, 59 hol e

52, 53 stopper 2554, 55 pin

62 sol enoid 63, 68 shaft 64

spring 65 nmagnetic plate 566 guide 70 plate 72, 73 bolt 74, 75 pin
76, 77 engagenent nenber 1078, 79 hole
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10 rail

11 travelling rail
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15, 16 strut

20 overhead travelling vehicle
21 slide fork

22 base unit

24 middle unit

26 top unit

28 rotary device

30 elevation device

32 elevation platform

33 claw

34 engagement device
35 FOUP

36 to 38 belt

40 driving pulley

41 driving motor

42, 43 idler pulley

44 to 49 tixed end

50, 60 guide member

51, 61 rail

52, 53 stopper

54, 55 pin

56, 57 engagement member

58, 59 hole
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81, 82 engagenent nenber 83, 84 hole 85 pin 90 SCARA atiti 1591 upper
arm 92 lower arm 94 main body portion 95, 96 shaft CLAIMS 1. An
overhead travelling vehicle conprising: a travelling unit, an

el evation device lifting and lowering articles, and a lateral 5
novenent nechanism the |ateral novenent mechani smincluding a base
menber supported by the travelling unit and a noving unit supporting
the el evation févoleeoidt he base menmber noving the nmoving unit between
a state in which the noving unit laterally protrudes fromthe
travel I'i ng uni 3.48¢haftstate in which the nmoving unit is retracted to
a position unﬁgr the travelling unit, and 10an engagenent device
engagi ng the nBYsMF&nit or the el evation device with the base menber
or the travelli unit i.n the state in which the noving unit is
retracted to tﬁg 2SRl Cunder the travel ling unit. 2. The overhead
trave#ling vehhéle.according to claim1, 15wherein the noving unit or
the eftevation 5?@' has a nenber provided with a

70 plate

72, 73 bolt

74,75 pin

76, 77 engagement member
10 78, 79 hole

81, 82 engagement member

83, 84 hole

85 pin

90 SCARA arm
15 91 upper arm

92 lower arm

94 main body portion

85, 96 shaft
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hol e for engagenment, and t he engagenent devi ce includes at

| east one pin that is advanced and retracted between a state in which
the pinis engaged in the hole and a state in which the pinis

di sengaged fromthe hole, and a nechani sm for advanci ng and
retracting the at |east one 20pin. 3. The overhead travelling vehicle
according to claim 2, wherein the noving unit includes a top
unit supporting the el evation devi 68-MSa nmiddle unit disposed

bet ween the base unit and the top unit, 25each of the top unit and
the mddle unit has the nenber provided with a hole for engagenent,
and the engagenent devjce engages_ and di sengages the at |east one pin
in and fFom tHBorelprtiavelingsichiclg eympisyigenent of the top unit and
the mddle unit, . The overhead travelling vehicle according to
claim 3, a raveifing whif, apﬁée\@ﬂa%&s%ﬂlhawné ONERBHEEE RrA el 5
t he | east one pi,n such,5that the pin is engaged |n.the respectjve
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single strok d.di sengaged .t herefromw th a singl troke. . 5. The
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position under the travelling unit, and
10 an engagement device engaging the moving unit or the elevation device with
the base member or the travelling unit in the state in which the moving unit is retracted

to the position under the travelling unit.

2. The overhead travelling vehicle according to claim 1,
15 wherein the moving unit or the elevation device has a member provided with a
hole for engagement, and
the engagement device includes at least one pin that is advanced and retracted
between a state in which the pin is engaged in the hole and a state in which the pin is
disengaged from the hole, and a mechanism for advancing and retracting the at least one

20 pm.

3. The overhead travelling vehicle according to claim 2,
wherein the moving unit includes a top unit supporting the elevation device and
a middle unit disposed between the base unit and the top unit,
25 each of the top unit and the middie unit has the member provided with a hole
for engagement, and

the engagement device engages and disengages the at least one pin in and from
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6. A nethod for preventing projection froman overhead travelling
vehicle including a travelling unit, an elevation device lifting and
| owering articles, and a |l ateral 15 novenent nechani smincluding a
base nenber supported by the travelling unit and a noving unit

| aterally noving while supporting the elevation device, the nethod
conpri si ng: _ a step for noving the noving unit between a

st at e i ntheHPwgctrrelalepdonenggarmentnd dheaiop yini ead theduisldiawnt t he
travelling unit and a state in which the noving unit is 20retracted
to a position under the travelling unit; and a step for

engagi ng ,the npving unit or the elevatiqn devjce wth the base nenber
or the t?avelrﬁhﬁo h?mﬁﬁwF%@gé?@P@EFﬁ”aH%éﬂckHB3nnving unit is

Lt ] [ unit )
retracted to t&ﬁer%%st%yeggag%&%%{ dévrllc?e a'E V%I\llgalslalng getracts the at least one pin such

5  that the pin 1s engaged in the respective holes for engagement of the top unit and the

middle unit with a single stroke and disengaged therefrom with a single stroke.

5. The overhead travelling vehicle according to claim 4,
wherein the at least one pin is two pins located at different positions in a plan
10 view, and the holes for engagement of the top unit and the middle unit are located at

different positions in a plan view.

6. A method for preventing projection from an overhead travelling vehicle
including a travelling unit, an elevation device lifting and lowering articles, and a lateral
15 movement mechanism including a base member supported by the travelling unit and a
moving unit laterally moving while supporting the elevation device, the method
comprising:
a step for moving the moving unit between a state in which the moving unit
laterally protrudes from the travelling unit and a state in which the moving unit is
20  retracted to a position under the travelling unit; and
a step for engaging the moving unit or the elevation device with the base
member or the travelling unit in the state in which the moving unit is retracted to the

position under the travelling unit.
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