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SPECIFICATION
Title of the Invention CEILING CONVEYANCE SYST¥ AND RELAY CONVEYANCE
APPARATUS AND CONVEYANCE METHOD USED THEREFOR

Technical Field

[0001] The present invention relates to amribead transport system, an intermediate
transport apparatus therefor, and a transport rdetha ceiling space.

Background Art

[0002] With respect to overhead transpostesys, various layouts regarding the traveling
rails for overhead transport vehicles and the gearents of buffers have been considered for
improving their transport and buffer capacities thoe articles. For example, Patent Document 1
(JP 4296601B) discloses to provide a travelingfaailoverhead transport vehicles in an intra-bay
route within a clean room and to provide bufferslemthe traveling rail. A traveling rail for a
local vehicle is further provided such that thevédang rail for the local vehicle is present outsiof

the traveling rail for the overhead transport vidscand passes over the load ports of processing
equipment. The local vehicle is provided with ttal transfer mechanism for laterally moving a
hoist so that articles may be transferred betwkemutffers and the load ports.

[0003] According to Patent Document 1, alrerhead transport vehicles transfer articles
between the buffers under the traveling rail f& diverhead transport vehicles and the local vehicle
transfers the articles between the buffers andon® ports. As a result, a large number of buffers

may be provided and the articles may be transfaeoeshd from the load ports by the local vehicle.

Citation List
Patent Document

[0004] Patent Document 1: JP 4296601B

Summary of the Invention

Technical Problem

[0005] According to the system of Patent @uent 1, there is a position between that the
overhead transport vehicles nor the local vehicky mot transfer the articles. The overhead

transport vehicles and the local vehicle may tmnsfie articles only between an area below
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straight segments of the traveling rails. Aredsweurved segments of the traveling rails and so
on, are the positions between which the overhemtsport vehicles nor the local vehicle may not
transfer the articles. The positions are presenside the areas below the straight segments.
Since, at these positions, load ports cannot béged, the arrangement of processing equipment is
restricted. If some load ports are provided ase¢hgositions, such load ports cannot be utilized fo
transferring articles into the processing equipment
[0006] The fundamental object of the presewéntion is to enlarge the area to and from
which an overhead transport system may transferathieles. This enlarges the area in which

processing equipment may be provided.

Solution to the Problem

[0007] An overhead transport system accgrdim the present invention comprises: a
traveling rail for overhead transport vehicles whiacludes at least a straight segment and at least
a curved segment connected to said straight segraadtthe overhead transport vehicles for
traveling on said traveling rail which is providedth a hoist for transferring articles. The
overhead transport system further comprises:

a traveling rail for a local vehicle, providbdlow said traveling rail for the overhead transpor
vehicles, allowing the articles to pass upward dodnward, having one end below said straight
segment, extending from said one end paralleligrnt@xtended line of said straight segment to an
area above a transfer position at a ground sid® haming another end outside an area under said
straight segment;

at least a buffer for supporting the articlpmvided below said straight segment and also
below said traveling rail for the local vehicle; and

at least one local vehicle, traveling on sasdeling rail for the local vehicle, provided wigh
hoist, and for transferring the articles betweeid sansfer position at the ground side and said
buffer.

[0008] A transport method according to thresent invention uses a traveling rail for
overhead transport vehicles in a ceiling spaceduding at least a straight segment and at least a
curved segment connected to said straight segraedt,the overhead transport vehicles which
travel on said traveling rail and having a hoisttfansferring articles.

The method uses:

at least a local vehicle having a hoist fomsfarring the articles and for traveling on a
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traveling rail for the local vehicle, said travejirail for the local vehicle being provided beloaids
traveling rail for the overhead transport vehicledpwing the articles to pass upward and
downward, having one end below said straight segnestending from said one end parallelly to
an extended line of said straight segment to aa ab®ve a transfer position at a ground side, and
having another end outside an area under saigistrségment; and

at least a buffer for supporting the articlpsmvided below said straight segment and also
below said traveling rail for the local vehicle.

The method comprises:

transferring the articles by said overheaddpant vehicles in said straight segment between
said buffer; and

making said local vehicle transfer the artiddesween said buffer, travel on said traveling rail
for the local vehicle, and transfer the articlesMaen said transfer position at the ground side at
position outside said straight segment.
[0009] According to the overhead transporstem and the transport method of the
present invention, the overhead transport vehictegling on the straight segment may transfer the
articles between the buffer with the hoist such tha articles pass upward and downward over the
traveling rail for the local vehicle. The localhiele may transfer the articles with the hoist
between the buffer and also may transfer the agibktween the transfer position below the curved
segment and the transfer position outside the bedaw the straight segment. By the way,
between these transfer positions, the overheadpoan vehicles may not directly transfer the
articles. As a result, the overhead transportoletimay transfer the articles between the transfer
positions at the ground side, to which direct tfansdy the overhead transport vehicles is
impossible, via the buffer and the local vehicl&hus, the area to and from which the overhead
transport vehicles may transfer the articles ismg@d with this simple configuration. Hence, the
area in which the processing equipment may be geavis enlarged.
[0010] An intermediate transport apparatesoading to the present invention relays
articles between overhead transport vehicles artdam@sfer position at a ground side. Said
overhead transport vehicles travel on a travelailghaving at least a straight segment and at kast
curved segment connected to said straight segnmeinar@ provided with a hoist, and said straight
segment is outside an area over said transferigusit The intermediate transport apparatus
comprises:

a traveling rail for a local vehicle, providbdlow said traveling rail for the overhead transpor
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vehicles, allowing the articles to pass upward dadnward, having one end below said straight
segment, extending from said one end paralleligrieextended line of said straight segment to an
area above the transfer position at the ground sidé having another end outside an area under
said straight segment;

at least a buffer for supporting the articlpmvided below said straight segment and also
below said traveling rail for the local vehicle; and

at least one local vehicle, traveling on sasd¢ling rail for the local vehicle, provided wigh
hoist, and for transferring the articles betweeid $e@nsfer position at the ground side and said
buffer.
[0011] According to the intermediate trangpsystem of the present invention, the
overhead transport vehicles traveling on the gttasggment may transfer the articles between the
buffer with the hoist such that the articles pgssard and downward over the traveling rail for the
local vehicle. The local vehicle may transfer #récles with the hoist between the buffer and
also may transfer the articles between the transésition below the curved segment and the
transfer position outside the area below the ditasggment. By the way, between these transfer
positions, the overhead transport vehicles maydirectly transfer the articles. As a result, the
overhead transport vehicles may transfer the agibletween the transfer positions at the ground
side, to which direct transfer by the overheaddpant vehicles is impossible, via the buffer aral th
local vehicle. Thus, the area to which the ovedheansport vehicles may transfer is enlarged by
this simple configuration.
[0012] In the specification, "below the ggiet segment” means an area below the straight
segment in a vertical plane perpendicular to theeling rail. Further, the overhead transport
vehicles and the local vehicle may be or may notptmvided with a mechanism for laterally
transferring the hoist. The buffer may be a fixadfer under the traveling rail for the local
vehicle or may be a slidable buffer that is slidgatsbm a position under the traveling rail along a
direction in a horizontal plane perpendicular te ttaveling rail.
[0013] When the overhead transport vehiees not provided with the lateral transfer
mechanism, "below the traveling rail for the ovextiéransport vehicles" means an area under the
traveling rail therefor. Similarly, when the loocahicle is not provided with the lateral transfer
mechanism, "below the traveling rail for the logahicle" means an area under the traveling rail
therefor. In this specification, the intermediansport apparatus means an apparatus comprising

the traveling rail for the local vehicle, the locadhicle, and other parts and equipment for them.
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When the intermediate transport apparatus is céeddo a usual overhead transport system, the
resultant is the overhead transport system acaptdithe invention.
[0014] Preferably, said one end is locataden said straight segment, and said buffer is
provided under said straight segment and also waldrtraveling rail for the local vehicle. This
configuration allows the overhead transfer vehides the local vehicle, both without a lateral
transfer apparatus, to transfer the articles betwee buffer with the hoist.
[0015] Preferably, said traveling rail fdnet local vehicle passes over said transfer
position at the ground side. This configuratiolows the local vehicle without a lateral transfer
apparatus to transfer the articles between thaefeaposition at the ground side with the hoist.
[0016] Further preferably, said traveling far the local vehicle is provided, except for
an area under said straight segment, over saidsfémarposition at the ground side. This
configuration allows using the traveling rail fdret local vehicle over its entire length for the
intermediate transport between the transfer positet the ground side and the overhead transport
vehicles.
[0017] Preferably, said another end is ledatinder said curved segment and over said
transfer position at the ground side. This configjon allows providing the transfer position at
the ground side under the curved segment.
[0018] Preferably, said buffer is configuréml support a plurality of the articles and
extends from said one end parallelly to said tiagedail for the local vehicle. This configuration
increases the number of the articles which mayrdresterred between the transfer position at the
ground side by the overhead transport vehicles, thacefore, makes the transfer of the articles
between the transfer position and the overheadsp@h vehicles via the buffer and the local
vehicles more rapid.
[0019] Preferably, the overhead transpostesy further comprises an inter-bay route
comprising a plurality of additional traveling milor the overhead transport vehicles such that the
overhead transport vehicles travel on said addititraveling rails in the same direction, and said
straight segment is connected, via said curved segno at least one of said additional traveling
rails.
[0020] When the throughput of a semicondutdotory and so on is increased, the layout
of the traveling rail in an inter-bay route has stimes been changed to a double track. In this
case, there are occasions where transfer postiotie ground side become outside an area below

a straight segment; for example, the positions imecdelow a curved segment. The above
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construction allows the overhead transport vehittesransfer the articles between the transfer
positions at the ground side which is outside tlea delow the straight segment, without moving
the transfer positions at the ground side.

[0021] Preferably, the overhead transposteay further comprises a second traveling rail
for said overhead transport vehicles, passing andrbeing parallel to said straight segment,

said buffer is slidable along a direction irh@rizontal plane perpendicular to a lengthwise
direction of the traveling rail for the local veldc and

the overhead transport vehicles for travelingsaid second traveling rail are provided with a
lateral transfer apparatus for transferring saitsthalong a direction in a horizontal plane
perpendicular to a traveling direction of the owsth transport vehicles and are configured to
transfer the articles between said buffer.
[0022] When constructed as above, the owethieansport vehicles traveling on the
second traveling rail may transfer the articleshwite hoist which has laterally been transferred by
the lateral transfer apparatus along said perpaladicirection between the buffer which has been
slid along the perpendicular direction to the ttange rail for the local vehicle. Therefore, the
overhead transport vehicles traveling on the set¢@netling rail may transfer the articles between
the transfer positions at the ground side whichutside the area below the straight segment, via
the buffer and the local vehicle.
[0023] Preferably, said buffer is slidableorey a direction in a horizontal plane
perpendicular to a lengthwise direction of the etang rail for the local vehicle, and

said overhead transport system further compassecond traveling rail for overhead transport
vehicles, passing over said buffer when laterditl; and being parallel to said straight segment.
[0024] When constructed as above, the owsrhiansport vehicles traveling on the
second traveling rail may transfer the articlesmMeein the buffer which has been slid along the
perpendicular direction to the traveling rail fdmetlocal vehicle. Therefore, the overhead
transport vehicles traveling on the second trageliail may transfer the articles between the
transfer positions at the ground side which is idetshe area below the straight segment, via the

buffer and the local vehicle.

Brief Description of Drawings
[0025]

[Fig. 1] A plan view illustrating the major pamn of an overhead transport system according to
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one embodiment and processing equipment
[Fig. 2] A side view illustrating the major pmm of the overhead transport system according
to the embodiment and the processing equipment
[Fig. 3] A vertical cross-sectional view alorgtiii-iii direction in Fig. 1
[Fig. 4] A vertical cross-sectional view alorgetiv-iv direction in Fig. 1
[Fig. 5] A plan view illustrating the layout @n overhead transport system and processing
equipment according to a modification
[Fig. 6] A partially enlarged plan view of the modification
[Fig. 7] A vertical cross-sectional view illuatmg an overhead transport system and
processing equipment according to a second motidica
[Fig. 8] A vertical cross-sectional view illuating an overhead transport system and

processing equipment according to a third moditceat

Description of Embodiments

[0026] The best embodiment for carrying that invention will be described. The scope
of the invention shall be construed based uponcthiens, with reference to the description and
well-known background art in the art, and accordmthe understanding of ordinary persons in the

art.

Embodiments

[0027] Figs. 1 to 8 show one embodiment tredmodifications. Figs. 1 to 4 show an
overhead transport system 2 according to the emimti The processing equipment 4 such as
those for semiconductor production is not a parthef overhead transport system 2. The load
ports 6 of the processing equipment 4 are the fearpgositions of articles 20 by the overhead
transport system 2. The articles 20 are, for examfpOUPs, but the species of the articles 20 are
arbitrary.

[0028] Overhead transport vehicles 10 traweh traveling rail 8 in a ceiling space within
a clean room, raise and lower the articles 20 hypiat 13, and transfer the articles 20 between the
load ports 6 and buffers 17, 18 which are to becrilesd later. The traveling rail 8 has straight
segments and curved segments, and a first curggdese 12 is at the upstream or the downstream
of a first straight segment 11 along the travetiimgction.

[0029] An intermediate transport apparatéigelays the articles 20 between the overhead
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transport vehicles 10 and the load ports 6. Alleehicle 16 travels on, for example, a pair of
traveling rails 15,15, and, for example, two budfdr7, 18 are provided under the first straight
segment 11. The intermediate transport apparatusofnprises the traveling rails 15, the local
vehicle 16, the buffers 17, 18 and accompanyingcdsvand the intermediate transport apparatus
14 is present below the traveling rail 8 for theread transport vehicles 10.

[0030] The traveling rails 15, 15 are sthaiop shape and are below the traveling rail 8 for
the overhead transport vehicles 10. The gap betweetraveling rails 15, 15 are larger than the
size of the articles 20 along a direction in a bamtal plane perpendicular to the traveling di@tti

on the traveling rails 15. The hoist 13 of therbead transport vehicles 10 and a hoist 19 of the
local vehicle 16 transfer the articles 20 throulgis gap between the buffers 17, 18 and the load
ports 6. The traveling rails 15 may be a monoralil.

[0031] The load ports 6 of the processingigaent 4 are under the traveling rails 15 for
the local vehicle 16 and the load ports 6 are belovextended line of the first straight segment 11.
Over the load ports 6, there is no straight segroétte traveling rail 8, and the load ports 6 are
outside the positions suitable for the transfeaxicles 20 by the overhead transport vehicles 8.
Further, there are no buffers over the load ports Another load port 6a is present below the
curved segment 12. Since the articles 20 sucHOA$PS have directionality and since they must
be supported in a predetermined direction on the loorts 6, the overhead transport vehicles 10
cannot transfer the articles 20 to and from the loart 6a.

[0032] The buffers 17, 18 serve as in-and-parts for the intermediate transport
apparatus 14, and the overhead transport vehidetahsfer the articles 20 to and from the
intermediate transport apparatus 14 via the buff@rs18. For example, the buffer 17 serves as
the in-port and the buffer 18 serves as the out-por

[0033] The traveling rails 15 have one eBduider the first straight segment 11 and has
the other end 27. While the number of the bufféts18 is arbitrary, plural buffers are preferable
for the rapid transfer of the articles to and frima load ports 6, 6a. Preferably, the buffer 17 at
the one end 26 has a higher position than thabufffer 18 at the side of the load port 6a has. The
heights of the buffers 17, 18 are determined shahthe local vehicle 16 supporting an article 20
may pass over the buffer 18 having an article 20that it may not pass over the buffer 17 having
an article 20. This configuration makes the rgjisamd lowering distance shorter for the transfer
of the articles 20 to and from the buffer 17 at tme end. The buffers 17, 18 may have a

common height or three or more such buffers magrbeided.
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[0034] The supports 22 for the intermediatensport apparatus 14 support the
intermediate transport apparatus 14 from the apside of the clean room or from the ground side.
Further, the traveling rail 8 for the overhead $ort vehicles 10 are supported by unshown
supports extending from the ceiling side.
[0035] The embodiment illustrated in Figs: 4 has the following advantageous merits.
While the overhead transport vehicles 10 cannadctly transfer the articles 20 to and from the
load ports 6, 6a, the overhead transport vehiddesdy transfer the articles 20 via the intermediate
transport apparatus 14. Therefore, the processingpment 4 may be provided in a wider area
within the clean room.
[0036] Figs. 5, 6 illustrate a modificatiand the modification is the same as the
embodiment in Figs. 1 - 4 unless otherwise spetifieDenoted by 30 is an inter-bay route, and
denoted by 32 is an intra-bay route; the arrowim 5 indicate the traveling direction of the
overhead transport vehicles 10. The inter-bayer@Gtis provided with two parallel traveling rails
8, 8; the overhead transport vehicles 10 travehertraveling rails in the same direction. Further
a traveling rail 8a of the inter-bay route is corted with a traveling rail 8 in the intra-bay ro32,
but a traveling rail 8b of the inter-bay route ist connected with the traveling rail 8 in the
intra-bay route 32. Along the intra-bay route 8% processing equipment 4 and their load ports
6 are arranged.
[0037] Fig. 5 is an enlarged view of the mection portion between the inter-bay route 30
and the intra-bay route 32. In the connectioniporbetween them, is a branching segment 34 or
a merging segment. The branching segment 34 anchéinging segment are curved segments and
correspond to the first curved segment. The owth&ansport vehicles cannot transfer the
articles to and from a load port 6a below the cdrsegment. For example, in Fig. 6, to and from
the right end load port 6a among the three loatsgbof the processing equipment 4, the overhead
transport vehicles cannot transfer the articleshis Treduces the processing capacity of the
processing equipment 4 remarkably due to the teamiflay of the articles.
[0038] A straight segment 36 in the intra+baute 32, following the branching segment
34 corresponds to the first straight segment. tidaeeling rails 15, 15 for the local vehicle 16 are
provided within the range from the one end 26 unHerstraight segment 36 to the other end 27
under the branching segment 34 or the merging segm@his configuration allows the overhead
transport vehicle to transfer the articles to armunf the load port 6a via the buffers 17, 18.

Further, the buffers 17, 18 serve also for othexdIgorts 6 as buffers. Thus, on a given
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arrangement of the traveling rail 8a, the aregpforviding the processing equipment 4 is enlarged.
On the other hand, on a given arrangement of tbeegsing equipment 4, the area for providing
the traveling rail 8a is enlarged.

[0039] Fig. 7 illustrates a second modificat At least the upper and the lower two
traveling rails e.g. the lower traveling rail 8 atied upper traveling rail 8c, are provided for the
overhead transport vehicles. The overhead trahspbicles 10 traveling on the lower traveling
rail 8 are, for example, the same with the overheaasport vehicles 10 shown in Figs. 1 - 6. The
overhead transport vehicles 10' traveling on thgeupraveling rail 8c are provided with a lateral
transfer apparatus 24 for moving the hoist 13 d#dferalong the direction in a horizontal plane
perpendicular to the traveling direction of the inad transport vehicles 10'.  An intermediate
transport apparatus 14' is provided with slidahlffdrs 17', 18' that advance and retract, along the
direction in a horizontal plane perpendicular te Eangthwise direction (the traveling direction) of
the traveling rails 15 for the local vehicles 1@fvieen positions advancing beyond the traveling
rail and positions under the traveling rail. Atstavhere the hoist 13 has been moved laterally by
the lateral transfer apparatus 24 of the overheatsport vehicles 10" and the slidable buffers 17,
18' have advanced is shown by dash one-dotted lines

[0040] The overhead transport vehicles t¥dling on the traveling rail 8c may transfer
the articles 20 to and from the advanced slidabifels 17', 18'. And the overhead transport
vehicles 10 traveling on the traveling rail 8 ahd tocal vehicle 16 may transfer the articles 20 to
and from the retracted slidable buffers 17', 1&urther, the local vehicle 16 transfers the arsicle
20 to and from the load ports 6. Since the lowet apper traveling rails 8, 8c for the overhead
transport vehicles 10, 10" are arranged in the sgraee, the transport capacity of the articless20 i
improved. Further, the intermediate transport egpa 14' enlarges the area where the processing
equipment 4 may be provided.

[0041] The modification shown in Fig. 7 miag further altered to a modification in Fig.
8. A traveling rail 8d is provided, instead of ttnaveling rail 8c, and the traveling rail 8d has a
straight segment over the advanced slidable bufférs18'. The overhead transport vehicles 10
without the lateral transfer apparatus 24 traveltln traveling rail 8d. The overhead transport
vehicles 10 transfer the articles to and from tHeaaced slidable buffer 17, 18', and the local
vehicle 16 transfers the articles to and from #teacted slidable buffer 17, 18' and the loadgort
6.

[0042] The embodiment and the modificatitvase the following advantageous merits.

_10_
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According to the embodiment and each of the maatifims in Figs. 1 - 8, the overhead transport
vehicles 10 in the straight segments 11, 36 maystea the articles 20 to and from the buffers 17,
18 by the hoist 13 through the traveling rails @b the local vehicle. The local vehicle 16 may
transfer the articles 20 to and from the buffers187by the hoist 19. Further, the local vehide 1
may transfer the articles 20 to and from the trangbsitions (load port 6a) below the curved
segments (the curved segment 12, the branchingeseddd, and so on) and also to and from the
transfer positions (load port 6) outside an ardavbéhe straight segments 11, 36. To and from
these transfer positions, the overhead transpbithes 10 may not directly transfer the articles 20
Hence, the overhead transport vehicles 10 mayfeatise articles 20 to and from those transfer
positions, for which direct transfer of articles 2ot possible, via the buffers 17, 18 and theallo
vehicle 16. Thus, by these simple configuratiahg, area suitable for the transfer of articles
transport is enlarged.

[0043] The buffers 17, 18 are provided freand one end along the traveling rails for the
local vehicle so that plural articles may be supgbrthereon. Therefore, a larger number of
articles 20 may be transferred between the overblr@adport vehicles 10 and the buffers 17, 18.
Thus, the articles 20 may be transferred more hapietween the transfer positions (load ports 6)
and the overhead transport vehicle 10 via the bff&, 18 and the local vehicle 16.

[0044] To increase the throughput in a semdeictor factory and so on, the layout for the
inter-bay route 30 may be changed to a double traakprising two traveling rails 8a, 8b. In this
case, the transfer position 6a may become belowuhead segment 34 and outside the area below
the straight segment 36. In the modification igsFi5, 6, the overhead transport vehicles 10 may
transfer the articles 20 to and from those tranpfasitions outside the area below the straight
segment 36, without rearranging the transfer pmssti(the load port 6a) for the articles 20, in this
case.

[0045] According to the modification in Fig, the hoist 13 is laterally transferred by the
lateral transfer apparatus 24 along the directioa horizontal plane perpendicular to the straight
segment of the traveling rail 8c. At the same tithe slidable buffers 17', 18" are moved along
the direction in a horizontal plane perpendicularthe traveling rails 15 for the local vehicle.
Then, the articles 20 are transferred between theethhoist 13 and the moved slidable buffers 17/,
18'. Thus, the overhead transport vehicles 1@elirsg on the second traveling rail 8c may
transfer the articles to and from the transfer tpwss (load ports 6) that are outside the areavbelo

the straight segment, via the slidable buffers 18" and the local vehicle 16.

_11_
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[0046] According to the modification in Fi®, the overhead transport vehicles 10
traveling on the second traveling rail (the travglrail 8d) may transfer the articles 20 to andnfro
the slidable buffers 17', 18' that have been lHyeteansferred along the direction in a horizontal
plane perpendicular to the traveling rails 15 floe tocal vehicle. Thus, the overhead transport
vehicles 10 on the second traveling rail may transhe articles 20 to and from the transfer
positions (load ports 6) that are outside the dedaw the straight segment, via the slidable baffer
17', 18' and the local vehicle 16.

[0047] Various buffers and stockers, othant the buffers 17, 18 in the embodiment,
have been provided in overhead transport systerfisese known apparatuses may be added in the

systems according to the embodiment.

Reference Signs

[0048]
2 Overhead transport system 4 Processing equipment
6 load port (transfer position at ground side)

8 traveling rail for overhead transport vehicles

10, 10 Overhead transport vehicles 11 First straight segment

12 First curved segment 13 Hoist

14, 14 intermediate transport apparatus

15 traveling rail for local vehicle 16 local vehicle

17, 18 Buffer 17, 18 Slidable buffer

19 Hoist 20 Article

22 Support 24 Lateral transfer apparatus
26 One end 27 The other end

30 inter-bay route 32 intra-bay route

34 Branching segment (Merging segment) 36 straight segment

_12_
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Claims

[Claim 1]

An overhead transport system comprising: a trageaiail for overhead transport vehicles,
including at least a straight segment and at leastirved segment connected to said straight
segment; and the overhead transport vehicles &weling on said traveling rail, being provided
with a hoist for transferring articles, said dwead transport system further comprising:

a traveling rail for a local vehicle, providbdlow said traveling rail for the overhead transpor
vehicles, allowing the articles to pass upward dadnward, having one end below said straight
segment, extending from said one end paralleligrnt@xtended line of said straight segment to an
area above a transfer position at a ground sidikhaming another end outside an area under said
straight segment;

at least a buffer for supporting the articlpmvided below said straight segment and also
below said traveling rail for the local vehicle; and

at least one local vehicle, traveling on saadeling rail for the local vehicle, provided wigh
hoist, and for transferring the articles betweeid sansfer position at the ground side and said
buffer.

[Claim 2]

The overhead transport system according tonclai

wherein said one end is located under saithstraegment, and

wherein said buffer is provided under saidiglrtasegment and also under said traveling rail
for the local vehicle.

[Claim 3]

The overhead transport system according tenclai wherein said traveling rail for the local
vehicle passes over said transfer position at tbergl side.
[Claim 4]

The overhead transport system according tencB&i wherein said traveling rail for the local
vehicle is provided, except for an area under staight segment, over said transfer positionat th
ground side.

[Claim 5]
The overhead transport system according toncBiwherein said another end is located under

said curved segment and over said transfer posititime ground side.

_13_
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[Claim 6]

The overhead transport system according to ainelaims 1 to 5, wherein said buffer is
configured to support a plurality of the articlesdaextends from said one end parallelly to said
traveling rail for the local vehicle.

[Claim 7]

The overhead transport system according to ainelaims 1 to 6, further comprising an
inter-bay route comprising a plurality of additibriaaveling rails for the overhead transport
vehicles such that the overhead transport vehicde®l on said additional traveling rails in a same
direction,

wherein said straight segment is connectedsaid curved segment, to at least one of said
additional traveling rails.

[Claim 8]

The overhead transport system according tobo&ims 1 to 7,

wherein said buffer is slidable along a dimatin a horizontal plane perpendicular to a
lengthwise direction of the traveling rail for tloeal vehicle,

said overhead transport system further commisi second traveling rail for said overhead
transport vehicles, passing over and being patallsaid straight segment,

wherein the overhead transport vehicles fordiiag on said second traveling rail are provided
with a lateral transfer apparatus for transferrgajd hoist along a direction in a horizontal
plane perpendicular to a traveling direction of tiverhead transport vehicles and are configured to
transfer the articles between said buffer.

[Claim 9]

The overhead transport system according tabo&ims 1 to 7,

wherein said buffer is slidable along a dimctin a horizontal plane perpendicular to a
lengthwise direction of the traveling rail for tleeal vehicle, and

said overhead transport system further commisa second traveling rail for overhead
transport vehicles, passing over said buffer wiagerdlly slid, and being parallel to said straight
segment.

[Claim 10]

An intermediate transport apparatus relayinglas between overhead transport vehicles and

a transfer position at a ground side, wherein sa&thead transport vehicles travel on a traveling

rail having at least a straight segment and att laasurved segment connected to said straight

_14_
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segment and are provided with a hoist, and wheseid straight segment is outside an area over
said transfer position, said intermediate transgpparatus comprising:

a traveling rail for a local vehicle, providbdlow said traveling rail for the overhead transpor
vehicles, allowing the articles to pass upward dadnward, having one end below said straight
segment, extending from said one end paralleligrnt@xtended line of said straight segment to an
area above the transfer position at the ground sidé having another end outside an area under
said straight segment;

at least a buffer for supporting the articlpmvided below said straight segment and also
below said traveling rail for the local vehicle; and

at least one local vehicle, traveling on saadeling rail for the local vehicle, provided wigh
hoist, and for transferring the articles betweeid $a@nsfer position at the ground side and said
buffer.

[Claim 11]

A transport method using a traveling rail faethead transport vehicles in a ceiling space,
including at least a straight segment and at leastirved segment connected to said straight
segment, and the overhead transport vehicles ingveh said traveling rail and having a hoist for
transferring articles;

said method using:

at least a local vehicle having a hoist fomsfarring the articles and for traveling on a
traveling rail for the local vehicle, said traveirail for the local vehicle being provided beloaics
traveling rail for the overhead transport vehicledpwing the articles to pass upward and
downward, having one end below said straight segnestending from said one end parallelly to
an extended line of said straight segment to aa ab®ve a transfer position at a ground side, and
having another end outside an area under saigistrs¢égment; and

at least a buffer for supporting the articlpsmvided below said straight segment and also
below said traveling rail for the local vehicle, and

said method comprising:

transferring the articles by said overheaddpant vehicles in said straight segment between
said buffer; and

making said local vehicle transfer the artiddesween said buffer, travel on said traveling rail
for the local vehicle, and transfer the articlesMaen said transfer position at the ground side at

position outside said straight segment.
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