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                    SPECIFICATION 

Title of the Invention     CEILING CONVEYANCE SYSTEM, AND RELAY CONVEYANCE 

APPARATUS AND CONVEYANCE METHOD USED THEREFOR 

 

Technical Field     

[0001]        The present invention relates to an overhead transport system, an intermediate 

transport apparatus therefor, and a transport method in a ceiling space. 

Background Art 

[0002]        With respect to overhead transport systems, various layouts regarding the traveling 

rails for overhead transport vehicles and the arrangements of buffers have been considered for 

improving their transport and buffer capacities for the articles.  For example, Patent Document 1 

(JP 4296601B) discloses to provide a traveling rail for overhead transport vehicles in an intra-bay 

route within a clean room and to provide buffers under the traveling rail.  A traveling rail for a 

local vehicle is further provided such that the traveling rail for the local vehicle is present outside of 

the traveling rail for the overhead transport vehicles and passes over the load ports of processing 

equipment.  The local vehicle is provided with a lateral transfer mechanism for laterally moving a 

hoist so that articles may be transferred between the buffers and the load ports. 

[0003]        According to Patent Document 1,  the overhead transport vehicles transfer articles 

between the buffers under the traveling rail for the overhead transport vehicles and the local vehicle 

transfers the articles between the buffers and the load ports.  As a result, a large number of buffers 

may be provided and the articles may be transferred to and 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 Document 1, there is a position between that the 

overhead transport vehicles nor the local vehicle may not transfer the articles.  The overhead 

transport vehicles and the local vehicle may transfer the articles only between an area below 
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straight segments of the traveling rails.  Areas below curved segments of the traveling rails and so 

on, are the positions between which the overhead transport vehicles nor the local vehicle may not 

transfer the articles.  The positions are present outside the areas below the straight segments.  

Since, at these positions, load ports cannot be provided, the arrangement of processing equipment is 

restricted.  If some load ports are provided at these positions, such load ports cannot be utilized for 

transferring articles into the processing equipment. 

[0006]        The fundamental object of the present invention is to enlarge the area to and from 

which an overhead transport system may transfer the articles.  This enlarges the area in which 

processing equipment may be provided.   

 

Solution to the Problem 

[0007]        An overhead transport system according to the present invention comprises: a 

traveling rail for overhead transport vehicles which includes at least a straight segment and at least 

a curved segment connected to said straight segment; and the overhead transport vehicles for 

traveling on said traveling rail which is provided with a hoist for transferring articles.  The 

overhead transport system further comprises:  

    a traveling rail for a local vehicle, provided below said traveling rail for the overhead transport 

vehicles, allowing the articles to pass upward and downward, having one end below said straight 

segment, extending from said one end parallelly to an extended line of said straight segment to an 

area above a transfer position at a ground side, and having another end outside an area under said 

straight segment; 

    at least a buffer for supporting the articles, provided below said straight segment and also 

below said traveling rail for the local vehicle;        and 

    at least one local vehicle, traveling on said traveling rail for the local vehicle, provided with a 

hoist, and for transferring the articles between said transfer position at the ground side and said 

buffer.  

[0008]        A transport method according to the present invention uses a traveling rail for 

overhead transport vehicles in a ceiling spaces, including at least a straight segment and at least a 

curved segment connected to said straight segment, and the overhead transport vehicles which 

travel on said traveling rail and having a hoist for transferring articles.  

    The method uses:  

    at least a local vehicle having a hoist for transferring the articles and for traveling on a 
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traveling rail for the local vehicle, said traveling rail for the local vehicle being provided below said 

traveling rail for the overhead transport vehicles, allowing the articles to pass upward and 

downward, having one end below said straight segment, extending from said one end parallelly to 

an extended line of said straight segment to an area above a transfer position at a ground side, and 

having another end outside an area under said straight segment;      and 

    at least a buffer for supporting the articles, provided below said straight segment and also 

below said traveling rail for the local vehicle. 

    The method comprises: 

    transferring the articles by said overhead transport vehicles in said straight segment between 

said buffer;    and 

    making said local vehicle transfer the articles between said buffer, travel on said traveling rail 

for the local vehicle, and transfer the articles between said transfer position at the ground side at a 

position outside said straight segment. 

[0009]        According to the overhead transport system and the transport method of the 

present invention, the overhead transport vehicles traveling on the straight segment may transfer the 

articles between the buffer with the hoist such that the articles pass upward and downward over the 

traveling rail for the local vehicle.  The local vehicle may transfer the articles with the hoist 

between the buffer and also may transfer the articles between the transfer position below the curved 

segment and the transfer position outside the area below the straight segment.  By the way, 

between these transfer positions, the overhead transport vehicles may not directly transfer the 

articles.  As a result, the overhead transport vehicles may transfer the articles between the transfer 

positions at the ground side, to which direct transfer by the overhead transport vehicles is 

impossible, via the buffer and the local vehicle.  Thus, the area to and from which the overhead 

transport vehicles may transfer the articles is enlarged with this simple configuration.  Hence, the 

area in which the processing equipment may be provided is enlarged. 

[0010]        An intermediate transport apparatus according to the present invention relays 

articles between overhead transport vehicles and a transfer position at a ground side.  Said 

overhead transport vehicles travel on a traveling rail having at least a straight segment and at least a 

curved segment connected to said straight segment and are provided with a hoist, and said straight 

segment is outside an area over said transfer position.  The intermediate transport apparatus 

comprises: 

    a traveling rail for a local vehicle, provided below said traveling rail for the overhead transport 



4 

PCT/JP2017/036443 

- 4 - 

vehicles, allowing the articles to pass upward and downward, having one end below said straight 

segment, extending from said one end parallelly to an extended line of said straight segment to an 

area above the transfer position at the ground side, and having another end outside an area under 

said straight segment; 

    at least a buffer for supporting the articles, provided below said straight segment and also 

below said traveling rail for the local vehicle;        and 

    at least one local vehicle, traveling on said traveling rail for the local vehicle, provided with a 

hoist, and for transferring the articles between said transfer position at the ground side and said 

buffer.  

[0011]        According to the intermediate transport system of the present invention, the 

overhead transport vehicles traveling on the straight segment may transfer the articles between the 

buffer with the hoist such that the articles pass upward and downward over the traveling rail for the 

local vehicle.  The local vehicle may transfer the articles with the hoist between the buffer and 

also may transfer the articles between the transfer position below the curved segment and the 

transfer position outside the area below the straight segment.  By the way, between these transfer 

positions, the overhead transport vehicles may not directly transfer the articles.  As a result, the 

overhead transport vehicles may transfer the articles between the transfer positions at the ground 

side, to which direct transfer by the overhead transport vehicles is impossible, via the buffer and the 

local vehicle.  Thus, the area to which the overhead transport vehicles may transfer is enlarged by 

this simple configuration. 

[0012]        In the specification, "below the straight segment" means an area below the straight 

segment in a vertical plane perpendicular to the traveling rail.  Further, the overhead transport 

vehicles and the local vehicle may be or may not be provided with a mechanism for laterally 

transferring the hoist.  The buffer may be a fixed buffer under the traveling rail for the local 

vehicle or may be a slidable buffer that is slidable from a position under the traveling rail along a 

direction in a horizontal plane perpendicular to the traveling rail.  

[0013]        When the overhead transport vehicles are not provided with the lateral transfer 

mechanism, "below the traveling rail for the overhead transport vehicles" means an area under the 

traveling rail therefor.  Similarly, when the local vehicle is not provided with the lateral transfer 

mechanism, "below the traveling rail for the local vehicle" means an area under the traveling rail 

therefor.  In this specification, the intermediate transport apparatus means an apparatus comprising 

the traveling rail for the local vehicle, the local vehicle, and other parts and equipment for them.  
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When the intermediate transport apparatus is connected to a usual overhead transport system, the 

resultant is the overhead transport system according to the invention.  

[0014]        Preferably, said one end is located under said straight segment, and said buffer is 

provided under said straight segment and also under said traveling rail for the local vehicle.  This 

configuration allows the overhead transfer vehicles and the local vehicle, both without a lateral 

transfer apparatus, to transfer the articles between the buffer with the hoist.  

[0015]        Preferably, said traveling rail for the local vehicle passes over said transfer 

position at the ground side.  This configuration allows the local vehicle without a lateral transfer 

apparatus to transfer the articles between the transfer position at the ground side with the hoist. 

[0016]        Further preferably, said traveling rail for the local vehicle is provided, except for 

an area under said straight segment, over said transfer position at the ground side.  This 

configuration allows using the traveling rail for the local vehicle over its entire length for the 

intermediate transport between the transfer positions at the ground side and the overhead transport 

vehicles. 

[0017]        Preferably, said another end is located under said curved segment and over said 

transfer position at the ground side.  This configuration allows providing the transfer position at 

the ground side under the curved segment. 

[0018]        Preferably, said buffer is configured to support a plurality of the articles and 

extends from said one end parallelly to said traveling rail for the local vehicle.  This configuration 

increases the number of the articles which may be transferred between the transfer position at the 

ground side by the overhead transport vehicles, and therefore, makes the transfer of the articles 

between the transfer position and the overhead transport vehicles via the buffer and the local 

vehicles more rapid.    

[0019]        Preferably, the overhead transport system further comprises an inter-bay route 

comprising a plurality of additional traveling rails for the overhead transport vehicles such that the 

overhead transport vehicles travel on said additional traveling rails in the same direction, and said 

straight segment is connected, via said curved segment, to at least one of said additional traveling 

rails. 

[0020]        When the throughput of a semiconductor factory and so on is increased, the layout 

of the traveling rail in an inter-bay route has sometimes been changed to a double track.  In this 

case, there are occasions where transfer positions at the ground side become outside an area below 

a straight segment; for example, the positions become below a curved segment.  The above 
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construction allows the overhead transport vehicles to transfer the articles between the transfer 

positions at the ground side which is outside the area below the straight segment, without moving 

the transfer positions at the ground side.  

[0021]        Preferably, the overhead transport system further comprises a second traveling rail 

for said overhead transport vehicles, passing over and being parallel to said straight segment,  

    said buffer is slidable along a direction in a horizontal plane perpendicular to a lengthwise 

direction of the traveling rail for the local vehicle,    and  

    the overhead transport vehicles for traveling on said second traveling rail are provided with a 

lateral transfer apparatus for transferring said hoist along a direction in a    horizontal plane 

perpendicular to a traveling direction of the overhead transport vehicles and are configured to 

transfer the articles between said buffer.    

[0022]        When constructed as above, the overhead transport vehicles traveling on the 

second traveling rail may transfer the articles with the hoist which has laterally been transferred by 

the lateral transfer apparatus along said perpendicular direction between the buffer which has been 

slid along the perpendicular direction to the traveling rail for the local vehicle.  Therefore, the 

overhead transport vehicles traveling on the second traveling rail may transfer the articles between 

the transfer positions at the ground side which is outside the area below the straight segment, via 

the buffer and the local vehicle.    

[0023]        Preferably, said buffer is slidable along a direction in a horizontal plane 

perpendicular to a lengthwise direction of the traveling rail for the local vehicle,    and  

    said overhead transport system further comprises a second traveling rail for overhead transport 

vehicles, passing over said buffer when laterally slid, and being parallel to said straight segment. 

[0024]        When constructed as above, the overhead transport vehicles traveling on the 

second traveling rail may transfer the articles between the buffer which has been slid along the 

perpendicular direction to the traveling rail for the local vehicle.  Therefore, the overhead 

transport vehicles traveling on the second traveling rail may transfer the articles between the 

transfer positions at the ground side which is outside the 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 portion of an overhead transport system according to 
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one embodiment and processing equipment 

[Fig. 2]    A side view illustrating the major portion of the overhead transport system according 

to the embodiment and the processing equipment 

[Fig. 3]    A vertical cross-sectional view along the iii-iii direction in Fig. 1 

[Fig. 4]    A vertical cross-sectional view along the iv-iv direction in Fig. 1 

[Fig. 5]    A plan view illustrating the layout of an 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 illustrating an overhead transport system and 

processing equipment according to a second modification 

[Fig. 8]    A vertical cross-sectional view illustrating an overhead transport system and 

processing equipment according to a third modification   

 

Description of Embodiments 

[0026]        The best embodiment for carrying out the invention will be described.  The scope 

of the invention shall be construed based upon the claims, with reference to the description and 

well-known background art in the art, and according to the understanding of ordinary persons in the 

art.   

 

Embodiments 

[0027]        Figs. 1 to 8 show one embodiment and the modifications.  Figs. 1 to 4 show an 

overhead transport system 2 according to the embodiment.  The processing equipment 4 such as 

those for semiconductor production is not a part of the overhead transport system 2.  The load 

ports 6 of the processing equipment 4 are the transfer positions of articles 20 by the overhead 

transport system 2. The articles 20 are, for example, FOUPs, but the species of the articles 20 are 

arbitrary.  

[0028]        Overhead transport vehicles 10 travel on a traveling rail 8 in a ceiling space within 

a clean room, raise and lower the articles 20 by a hoist 13, and transfer the articles 20 between the 

load ports 6 and buffers 17, 18 which are to be described later.  The traveling rail 8 has straight 

segments and curved segments, and a first curved segment 12 is at the upstream or the downstream 

of a first straight segment 11 along the traveling direction.  

[0029]        An intermediate transport apparatus 14 relays the articles 20 between the overhead 
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transport vehicles 10 and the load ports 6.  A local vehicle 16 travels on, for example, a pair of 

traveling rails 15,15, and, for example, two buffers 17, 18 are provided under the first straight 

segment 11.  The intermediate transport apparatus 14 comprises the traveling rails 15, the local 

vehicle 16, the buffers 17, 18 and accompanying devices and the intermediate transport apparatus 

14 is present below the traveling rail 8 for the overhead transport vehicles 10.  

[0030]        The traveling rails 15, 15 are straight in shape and are below the traveling rail 8 for 

the overhead transport vehicles 10.  The gap between the traveling rails 15, 15 are larger than the 

size of the articles 20 along a direction in a horizontal plane perpendicular to the traveling direction 

on the traveling rails 15.  The hoist 13 of the overhead transport vehicles 10 and a hoist 19 of the 

local vehicle 16 transfer the articles 20 through this gap between the buffers 17, 18 and the load 

ports 6.  The traveling rails 15 may be a monorail.  

[0031]        The load ports 6 of the processing equipment 4 are under the traveling rails 15 for 

the local vehicle 16 and the load ports 6 are below an extended line of the first straight segment 11.  

Over the load ports 6, there is no straight segment of the traveling rail 8, and the load ports 6 are 

outside the positions suitable for the transfer of articles 20 by the overhead transport vehicles 8.  

Further, there are no buffers over the load ports 6.  Another load port 6a is present below the 

curved segment 12.  Since the articles 20 such as FOUPs have directionality and since they must 

be supported in a predetermined direction on the load ports 6, the overhead transport vehicles 10 

cannot transfer the articles 20 to and from the load port 6a.    

[0032]        The buffers 17, 18 serve as in-and-out ports for the intermediate transport 

apparatus 14, and the overhead transport vehicles 10 transfer the articles 20 to and from the 

intermediate transport apparatus 14 via the buffers 17, 18.  For example, the buffer 17 serves as 

the in-port and the buffer 18 serves as the out-port.  

[0033]        The traveling rails 15 have one end 26 under the first straight segment 11 and has 

the other end 27.  While the number of the buffers 17, 18 is arbitrary, plural buffers are preferable 

for the rapid transfer of the articles to and from the load ports 6, 6a.  Preferably, the buffer 17 at 

the one end 26 has a higher position than that the buffer 18 at the side of the load port 6a has.  The 

heights of the buffers 17, 18 are determined such that the local vehicle 16 supporting an article 20 

may pass over the buffer 18 having an article 20 and that it may not pass over the buffer 17 having 

an article 20.  This configuration makes the raising and lowering distance shorter for the transfer 

of the articles 20 to and from the buffer 17 at the one end.  The buffers 17, 18 may have a 

common height or three or more such buffers may be provided.   
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[0034]        The supports 22 for the intermediate transport apparatus 14 support the 

intermediate transport apparatus 14 from the ceiling side of the clean room or from the ground side.  

Further, the traveling rail 8 for the overhead transport vehicles 10 are supported by unshown 

supports extending from the ceiling side.   

[0035]        The embodiment illustrated in Figs. 1 - 4 has the following advantageous merits.  

While the overhead transport vehicles 10 cannot directly transfer the articles 20 to and from the 

load ports 6, 6a, the overhead transport vehicles 10 may transfer the articles 20 via the intermediate 

transport apparatus 14.  Therefore, the processing equipment 4 may be provided in a wider area 

within the clean room.    

[0036]        Figs. 5, 6 illustrate a modification and the modification is the same as the 

embodiment in Figs. 1 - 4 unless otherwise specified.  Denoted by 30 is an inter-bay route, and 

denoted by 32 is an intra-bay route; the arrows in Fig. 5 indicate the traveling direction of the 

overhead transport vehicles 10.  The inter-bay route 30 is provided with two parallel traveling rails 

8, 8; the overhead transport vehicles 10 travel on the traveling rails in the same direction.  Further, 

a traveling rail 8a of the inter-bay route is connected with a traveling rail 8 in the intra-bay route 32, 

but a traveling rail 8b of the inter-bay route is not connected with the traveling rail 8 in the 

intra-bay route 32.  Along the intra-bay route 32, the processing equipment 4 and their load ports 

6 are arranged. 

[0037]        Fig. 5 is an enlarged view of the connection portion between the inter-bay route 30 

and the intra-bay route 32.  In the connection portion between them, is a branching segment 34 or 

a merging segment.  The branching segment 34 and the merging segment are curved segments and 

correspond to the first curved segment.  The overhead transport vehicles cannot transfer the 

articles to and from a load port 6a below the curved segment.  For example, in Fig. 6, to and from 

the right end load port 6a among the three load ports 6 of the processing equipment 4, the overhead 

transport vehicles cannot transfer the articles.  This reduces the processing capacity of the 

processing equipment 4 remarkably due to the transfer delay of the articles.   

[0038]        A straight segment 36 in the intra-bay route 32, following the branching segment 

34 corresponds to the first straight segment.  The traveling rails 15, 15 for the local vehicle 16 are 

provided within the range from the one end 26 under the straight segment 36 to the other end 27 

under the branching segment 34 or the merging segment.  This configuration allows the overhead 

transport vehicle to transfer the articles to and from the load port 6a via the buffers 17, 18.   

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

On the other hand,  on a given arrangement of the processing equipment 4, the area for providing 

the traveling rail 8a is enlarged. 

[0039]        Fig. 7 illustrates a second modification.  At least the upper and the lower two 

traveling rails e.g. the lower traveling rail 8 and the upper traveling rail 8c, are provided for the 

overhead transport vehicles.  The overhead transport vehicles 10 traveling on the lower traveling 

rail 8 are, for example, the same with the overhead transport vehicles 10 shown in Figs. 1 - 6.  The 

overhead transport vehicles 10' traveling on the upper traveling rail 8c are provided with a lateral 

transfer apparatus 24 for moving the hoist 13 laterally along the direction in a horizontal plane 

perpendicular to the traveling direction of the overhead transport vehicles 10'.  An intermediate 

transport apparatus 14' is provided with slidable buffers 17', 18' that advance and retract, along the 

direction in a horizontal plane perpendicular to the lengthwise direction (the traveling direction) of 

the traveling rails 15 for the local vehicles 10, between positions advancing beyond the traveling 

rail and positions under the traveling rail.  A state where the hoist 13 has been moved laterally by 

the lateral transfer apparatus 24 of the overhead transport vehicles 10' and the slidable buffers 17', 

18' have advanced is shown by dash one-dotted lines.   

[0040]        The overhead transport vehicles 10' traveling on the traveling rail 8c may transfer 

the articles 20 to and from the advanced slidable buffers 17', 18'.  And the overhead transport 

vehicles 10 traveling on the traveling rail 8 and the local vehicle 16 may transfer the articles 20 to 

and from the retracted slidable buffers 17', 18'.  Further, the local vehicle 16 transfers the articles 

20 to and from the load ports 6.  Since the lower and upper traveling rails 8, 8c for the overhead 

transport vehicles 10, 10' are arranged in the same space, the transport capacity of the articles 20 is 

improved.  Further, the intermediate transport apparatus 14' enlarges the area where the processing 

equipment 4 may be provided.  

[0041]        The modification shown in Fig. 7 may be further altered to a modification in Fig. 

8.  A traveling rail 8d is provided, instead of the traveling rail 8c, and the traveling rail 8d has a 

straight segment over the advanced slidable buffers 17', 18'.  The overhead transport vehicles 10 

without the lateral transfer apparatus 24 travel on the traveling rail 8d.  The overhead transport 

vehicles 10 transfer the articles to and from the advanced slidable buffer 17', 18', and the local 

vehicle 16 transfers the articles to and from the retracted slidable buffer 17', 18' and the load ports 

6.  

[0042]        The embodiment and the modifications have the following advantageous merits.  
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According to the embodiment and each of the modifications in Figs. 1 - 8, the overhead transport 

vehicles 10 in the straight segments 11, 36 may transfer the articles 20 to and from the buffers 17, 

18 by the hoist 13 through the traveling rails 15 for the local vehicle.  The local vehicle 16 may 

transfer the articles 20 to and from the buffers 17, 18 by the hoist 19.  Further, the local vehicle 16 

may transfer the articles 20 to and from the transfer positions (load port 6a) below the curved 

segments (the curved segment 12, the branching segment 34, and so on) and also to and from the 

transfer positions (load port 6) outside an area below the straight segments 11, 36.  To and from 

these transfer positions, the overhead transport vehicles 10 may not directly transfer the articles 20.  

Hence, the overhead transport vehicles 10 may transfer the articles 20 to and from those transfer 

positions, for which direct transfer of articles 20 is not possible, via the buffers 17, 18 and the local 

vehicle 16.  Thus, by these simple configurations, the area suitable for the transfer of articles 

transport is enlarged. 

[0043]         The buffers 17, 18 are provided from said one end along the traveling rails for the 

local vehicle so that plural articles may be supported thereon.  Therefore, a larger number of 

articles 20 may be transferred between the overhead transport vehicles 10 and the buffers 17, 18.  

Thus, the articles 20 may be transferred more rapidly between the transfer positions (load ports 6) 

and the overhead transport vehicle 10 via the buffers 17, 18 and the local vehicle 16.   

[0044]        To increase the throughput in a semiconductor factory and so on, the layout for the 

inter-bay route 30 may be changed to a double track comprising two traveling rails 8a, 8b.  In this 

case, the transfer position 6a may become below the curved segment 34 and outside the area below 

the straight segment 36.  In the modification in Figs. 5, 6, the overhead transport vehicles 10 may 

transfer the articles 20 to and from those transfer positions outside the area below the straight 

segment 36, without rearranging the transfer positions (the load port 6a) for the articles 20, in this 

case.  

[0045]        According to the modification in Fig. 7, the hoist 13 is laterally transferred by the 

lateral transfer apparatus 24 along the direction in a horizontal plane perpendicular to the straight 

segment of the traveling rail 8c.  At the same time, the slidable buffers 17', 18' are moved along 

the direction in a horizontal plane perpendicular to the traveling rails 15 for the local vehicle.  

Then, the articles 20 are transferred between the moved hoist 13 and the moved slidable buffers 17', 

18'.  Thus, the overhead transport vehicles 10' traveling on the second traveling rail 8c may 

transfer the articles to and from the transfer positions (load ports 6) that are outside the area below 

the straight segment, via the slidable buffers 17', 18' and the local vehicle 16.      
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[0046]         According to the modification in Fig. 8, the overhead transport vehicles 10 

traveling on the second traveling rail (the traveling rail 8d) may transfer the articles 20 to and from 

the slidable buffers 17', 18' that have been laterally transferred along the direction in a horizontal 

plane perpendicular to the traveling rails 15 for the local vehicle.  Thus, the overhead transport 

vehicles 10 on the second traveling rail may transfer the articles 20 to and from the transfer 

positions (load ports 6) that are outside the area below the straight segment, via the slidable buffers 

17', 18' and the local vehicle 16.   

[0047]        Various buffers and stockers, other than the buffers 17, 18 in the embodiment, 

have been provided in overhead transport systems.  These 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    
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Claims   

 

[Claim 1] 

      An overhead transport system comprising: a traveling rail for overhead transport vehicles, 

including at least a straight segment and at least a curved segment connected to said straight 

segment; and the overhead transport vehicles for traveling on said traveling rail, being provided 

with a hoist for transferring articles,    said overhead transport system further comprising:   

    a traveling rail for a local vehicle, provided below said traveling rail for the overhead transport 

vehicles, allowing the articles to pass upward and downward, having one end under said straight 

segment, extending straightly from said one end parallelly to an extended line of said straight 

segment, passing over a transfer position at a ground side, and further extending straightly to 

another end outside an area under said straight segment; 

    at least a buffer for supporting the articles, provided under said straight segment and also 

under said traveling rail for the local vehicle;        and 

    at least one local vehicle, traveling on said traveling rail for the local vehicle, provided with a 

hoist, and for transferring the articles between said transfer position at the ground side and said 

buffer.  

[Claim 2]  

    The overhead transport system according to claim 1, wherein said traveling rail for the local 

vehicle passes over said transfer position at the ground side. 

[Claim 3]  

    The overhead transport system according to claim 1, wherein said another end is located under 

said curved segment and over said transfer position at the ground side.       

[Claim 4]  

    The overhead transport system according to one of claims 1 to 3, wherein said buffer is 

configured to support a plurality of the articles and extends from said one end parallelly to and 

under said traveling rail for the local vehicle.     

[Claim 5] 

    The overhead transport system according to one of claims 1 to 4, further comprising an 

inter-bay route comprising a plurality of additional traveling rails for the overhead transport 

vehicles such that the overhead transport vehicles travel on said additional traveling rails in a same 

direction, 



- 14 - 

 

    wherein said straight segment is connected, via said curved segment, to at least one of said 

additional traveling rails. 

[Claim 6]  

    The overhead transport system according to one of claims 1 to 5,  

    wherein said buffer is slidable along a direction in a horizontal plane perpendicular to a 

lengthwise direction of the traveling rail for the local vehicle, 

    said overhead transport system further comprising a second traveling rail for said overhead 

transport vehicles, passing over and being parallel to said straight segment,   

    wherein the overhead transport vehicles for traveling on said second traveling rail are provided 

with a lateral transfer apparatus for transferring said hoist along a direction in a    horizontal 

plane perpendicular to a traveling direction of the overhead transport vehicles and are configured to 

transfer the articles between said buffer. 

[Claim 7]  

    The overhead transport system according to one of claims 1 to 5, 

    wherein said buffer is slidable along a direction in a horizontal plane perpendicular to a 

lengthwise direction of the traveling rail for the local vehicle,    and  

    said overhead transport system further comprising a second traveling rail for overhead 

transport vehicles, passing over said buffer when laterally slid, and being parallel to said straight 

segment.    

[Claim 8]  

    An intermediate transport apparatus relaying articles between overhead transport vehicles and 

a transfer position at a ground side, wherein said overhead transport vehicles travel on a traveling 

rail having at least a straight segment and at least a curved segment connected to said straight 

segment and are provided with a hoist, and wherein said straight segment is outside an area over 

said transfer position,    said intermediate transport apparatus comprising: 

    a traveling rail for a local vehicle, provided below said traveling rail for the overhead transport 

vehicles, allowing the articles to pass upward and downward, having one end under said straight 

segment,  extending straightly from said one end parallelly to an extended line of said straight 

segment, passing over a transfer position at a ground side, and further extending straightly to 

another end outside an area under said straight segment; and 

    at least a buffer for supporting the articles, provided under said straight segment and also 

under said traveling rail for the local vehicle;        and 
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    at least one local vehicle, traveling on said traveling rail for the local vehicle, provided with a 

hoist, and for transferring the articles between said transfer position at the ground side and said 

buffer.  

[Claim 9]  

    A transport method using a traveling rail for overhead transport vehicles in a ceiling space, 

including at least a straight segment and at least a curved segment connected to said straight 

segment, and the overhead transport vehicles traveling on said traveling rail and having a hoist for 

transferring articles; 

    said method using:  

    at least a local vehicle having a hoist for transferring the articles and for traveling on a 

traveling rail for the local vehicle, said traveling rail for the local vehicle being provided below said 

traveling rail for the overhead transport vehicles, allowing the articles to pass upward and 

downward, having one end under said straight segment, extending straightly from said one end 

parallelly to an extended line of said straight segment, passing over a transfer position at a ground 

side, and further extending straightly to another end outside an area under said straight segment;   

 and 

    at least a buffer for supporting the articles, provided under said straight segment and also 

under said traveling rail for the local vehicle,   and 

    said method comprising: 

    transferring the articles by said overhead transport vehicles in said straight segment between 

said buffer;    and 

    making said local vehicle transfer the articles between said buffer, travel on said traveling rail 

for the local vehicle, and transfer the articles between said transfer position at the ground side at a 

position outside said straight segment. 


