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DESCRIPTION 

 

TRANSPORT FACILITY 

 

 5 

Technical Field 

[0001] The present invention relates to a transport facility that includes a 

transfer point having a placement surface on which an article is placeable, and 

a transport vehicle including a transfer device configured to transfer the article 

to and from the transfer point and a carriage body configured to travel while 10 

supporting the transfer device. 

 

Background Art 

[0002] JP 6571916B (Patent Document 1) discloses an example of this type of 

transport facility.  In the following, the reference numerals in parentheses in 15 

the description of the background section are those used in Patent Document 

1. 

[0003] A transport vehicle (1a) includes a carriage body (11) and a transfer 

device (12a), as shown in FIGS. 12 to 16 of Patent Document 1.  The carriage 

body (11) can rotate independently of the transfer device (12a) and change its 20 

travel direction without changing the orientation of an article (9) that is 

supported by the transfer device (12a).  The transfer device (12a) has a 

support surface for supporting the article (9) from below.  The transfer device 

(12a) can change the height of the support surface.  The transport vehicle 

(11a) transfers the article (9) between the support surface of the transfer device 25 

(12a) and a conveyor (C1) by raising and lowering the transfer device (12a) 

while being positioned below a transfer point (e.g., the conveyor C1). 

 

Prior Art Documents 

Patent Documents 30 

[0004] Patent Document 1: JP 6571916B 

 

Disclosure of the Invention 

Problem to be Solved by the Invention 

[0005] Patent Document 1 does not specifically disclose the relationship 35 

between the traveling state of the transport vehicle and the height of the 
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support surface (the surface of the transfer device for supporting the article).  

The height of the support surface affects the stability of the article being 

supported.  The stability of the article affects the travel speed of the transport 

vehicle.  Further, the travel speed of the transport vehicle affects the 

transport time of the article.  That is, the relationship between the traveling 5 

state of the transport vehicle and the height of the support surface may affect 

the transport time of the article. 

[0006] In view of the foregoing circumstances, it is desirable to realize a 

transport facility that can easily shorten the transport time of the article. 

 10 

Means for Solving Problem 

[0007] A transport facility includes: 

 a transfer point having a placement surface on which an article is 

placeable; and 

 a transport vehicle including: 15 

  a transfer device configured to transfer the article to and from 

the transfer point; and 

  a carriage body configured to travel while supporting the 

transfer device, 

 the transport vehicle is configured to travel along a floor and perform 20 

a turning operation to change a travel direction at a directional change position 

determined in accordance with a destination, 

 the transfer device includes: 

  a support having a support surface configured to support the 

article from below, 25 

  a lift configured to raise and lower the support, and 

  a turner configured to turn the support relative to the carriage 

body about a turning axis extending along an up-down direction, 

 the lift is capable of changing a height of the support surface to a first 

height higher than the placement surface, a second height lower than the 30 

placement surface, and a third height lower than the second height, 

 the transfer device transfers the article to and from the transfer point 

by raising and lowering the support surface between the first height and the 

second height or the third height, 

 the transport vehicle performs the turning operation with the support 35 

surface positioned at the second height in response to changing a direction of 
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the carriage body without changing an orientation in a plan view of the article 

supported by the support surface by causing the turner to turn the support 

relative to the carriage body, and 

 the transport vehicle travels with the support surface positioned at the 

second height if a straight distance from a travel starting point at which the 5 

transport vehicle starts traveling while supporting the article to the directional 

change position at which the transport vehicle is to perform the turning 

operation that does not involve a change of the orientation of the article is 

within a predetermined distance, and the transport vehicle travels with the 

support surface positioned at the third height if the straight distance is longer 10 

than the predetermined distance. 

[0008] According to this configuration, the travel speed of the transport 

vehicle is unlikely to be high if the straight distance is within the 

predetermined distance.  Thus, even if the article supported by the support 

surface is maintained at a relatively high position by positioning the support 15 

surface at the second height, the carriage body can travel without making the 

orientation of the article unstable.  Further, the transport vehicle can reach 

the directional change position where the transport vehicle is to perform the 

turning operation while maintaining the height of the support surface at the 

second height.  Thus, the transport vehicle can transition to the turning 20 

operation at this directional change position without changing the height of the 

support surface.  Accordingly, the transport time of the article can be 

shortened.  Furthermore, according to this configuration, the center of gravity 

of the transport vehicle can be lowered by positioning the support surface to 

the third height if the straight distance is longer than the predetermined 25 

distance.  The transport vehicle can therefore travel at high speed while 

stabilizing the orientation of the article.  Accordingly, the transport time of 

the article can also be shortened from this point. 

[0009] Further features and advantages of the technology according to the 

present disclosure will become more apparent in the description of the 30 

following illustrative and non-limiting embodiments that will be described 

with reference to the drawings. 

 

Brief Description of the Drawings 

[0010] FIG. 1 is a plan view of a transport facility. 35 

 FIG. 2 depicts the height relationship between a placement surface at 
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a transfer point and a support surface of a support. 

 FIG. 3 illustrates turning operations. 

 FIG. 4 is a control block diagram. 

 FIG. 5 illustrates a case where the straight distance to a directional 

change position at which a relative turning operation is to be performed is 5 

within a predetermined distance and the orientation of an article is not 

changed between a transport source and a transport destination. 

 FIG. 6 depicts behavior of a transport vehicle at each point in the case 

of FIG. 5. 

 FIG. 7 illustrates a case of changing the orientation of an article 10 

between a transport source and a transport destination by means of an integral 

turning operation. 

 FIG. 8 depicts behavior of the transport vehicle at each point in the 

case of FIG. 7. 

 FIG. 9 illustrates a case where the straight distance to a directional 15 

change position at which a relative turning operation is to be performed is 

greater than a predetermined distance and the orientation of an article is not 

changed between a transport source and a transport destination. 

 FIG. 10 depicts behavior of the transport vehicle at each point in the 

case of FIG. 9. 20 

 FIG. 11 is a plan view of a transport vehicle according to another 

embodiment. 

 

Best Mode for Carrying Out the Invention 

[0011] Hereinafter, embodiments of a transport facility will be described with 25 

reference to the drawings. 

[0012] A transport facility 100 includes transfer points 7 having placement 

surfaces 7f on which articles 9 are to be placed, and transport vehicles 1 each 

including a transfer device 20 that transfers an article 9 to and from a transfer 

point 7 and a carriage body 10 that travels while supporting the transfer device 30 

20, as shown in FIGS. 1 and 2.  The transport facility 100 of the present 

embodiment includes a control device C (see FIG. 4).  The control device C is 

configured, for example, to manage a transport schedule for the entire facility 

and to give the transport vehicles 1 transport commands. 

[0013] Each article 9 of the present embodiment includes a pallet 90 and one 35 

or more loads 91 placed on the pallet 90.  Each transport vehicle 1 transports 
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a pallet 90 with one or more loads 91 placed thereon, or an empty pallet 90 

without a load 91.  Each transfer point 7 is configured such that a pallet 90 

can be directly placed therein. 

[0014] The transport facility 100 of the present embodiment has a travel area 

RA in which the transport vehicle 1 travels, and a work area WA in which work 5 

for articles 9 is performed. 

[0015] In the present embodiment, a plurality of transfer points 7 are located 

at positions adjacent to the travel area RA.  Thus, the transport vehicle 1 can 

transport an article 9 to each of the transfer points 7 by traveling in the travel 

area RA while carrying the article 9. 10 

[0016] Further, some of the transfer points 7 of the present embodiment are 

located at positions adjacent to the work area WA.  The articles 9 transported 

to the transfer points 7 adjacent to the work area WA are processed by workers 

or robots.  In the example shown, workers W are located in the work area WA.  

For example, the workers W in the work area WA perform the work of picking 15 

loads 91.  In this picking operation, for example, a worker W performs the 

work of taking necessary loads 91 out of a plurality of loads 91 placed on a 

pallet 90.  Note that the work performed in the work area WA is not limited 

to the above, and may be the work of stacking loads 91 on pallets 90 or any 

other work. 20 

[0017] The transport facility 100 of the present embodiment includes a carry-

in section 61 in which articles 9 are carried in from outside the facility, a 

discharge section 62 in which articles 9 are discharged outside the facility, an 

automated storage (not shown) for storing articles 9, a loading section 51 in 

which articles 9 are loaded into the automated storage, and an unloading 25 

section 52 in which articles 9 are unloaded from the automated storage, as 

shown in FIG. 1. 

[0018] The carry-in section 61, the discharge section 62, the loading section 

51, and the unloading section 52 of the present embodiment each include a 

conveyor for transporting articles 9.  The conveyor has two transport units 30 

710 spaced apart from each other in a direction (width direction) perpendicular 

to a transport direction in which articles 9 are transported.  Each of the two 

transport units 710 transports articles 9 along the transport direction while 

supporting the articles 9 from below.  That is, the upper surface of each of the 

two transport units 710 that constitute the conveyor serves as a placement 35 

surface 7f on which articles 9 are placed.  The conveyor in this example is 
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constituted by a chain conveyor that transports articles 9 using a pair of chains 

(transport units 710).  Each conveyor serves as a target point for the transfer 

of articles 9 to and from the transfer device 20 of the transport vehicle 1.  That 

is, the conveyors in the carry-in section 61, the discharge section 62, the loading 

section 51, and the unloading section 52 of the present embodiment each 5 

correspond to the transfer point 7.  In other words, the carry-in section 61, the 

discharge section 62, the loading section 51, and the unloading section 52 each 

correspond to the transfer point 7. 

[0019] Each transfer point 7 of the present embodiment includes a plurality 

of columns 72 spaced apart from each other at least in the vehicle width 10 

direction of the transport vehicle 1 (see FIG. 2), and article receivers 720 at 

upper portions of respective columns 72.  In this example, the transfer points 

7 adjacent to the work area WA, among the plurality of transfer points 7 in the 

transport facility 100, each have the plurality of columns 72 and the article 

receivers 720 at the upper portions of the respective columns 72.  Note that 15 

the carry-in section 61, the discharge section 62, the loading section 51, and 

the unloading section 52, which serve as the transfer points 7, each include a 

pair of transport units 710 (chains in this example) capable of supporting 

articles 9 from below, as mentioned above. 

[0020] Each of the article receivers 720 has a placement surface 7f on which 20 

an article 9 is placed.  In the present embodiment, each transfer point 7 

adjacent to the work area WA has four columns 72 (four article receivers 720), 

as shown in FIG. 1.  Four corners of an article 9 placed at the transfer point 7 

are supported from below by the four columns 72 (four article receivers 720). 

[0021] Each of the article receivers 720 of the present embodiment has a 25 

regulator 721 that protrudes upward from the placement surface 7f and 

regulates the position in the horizontal direction of the article 9 placed on the 

placement surface 7f, as shown in FIGS. 1 and 2.  The regulators 721 of the 

article receivers 720 surround the outer edge of the article 9 from the outer side 

in the horizontal direction, with the article 9 placed on the placement surfaces 30 

7f of the article receivers 720.  This makes it possible to regulate the position 

of the article 9 placed at the transfer point 7 such that the article 9 does not 

move in the horizontal direction. 

[0022] The transport vehicle 1 of the present embodiment has a detector 40 

(see FIG. 4).  Also, detection target sections 8 to be detected by the detector 40 35 

are provided at a plurality of locations on the floor.  Each detection target 
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section 8 stores or displays information indicating the position at which this 

detection target section 8 is located.  The transport vehicle 1 can ascertain its 

own current location by detecting a detection target section 8 using the detector 

40. 

[0023] A plurality of detection target sections 8 are spaced apart from each 5 

other in a regular arrangement in the travel area RA of the present 

embodiment.  Further, the detection target sections 8 are also provided at the 

respective transfer points 7.  In this example, the detection target sections 8 

are provided at points on the floor corresponding to the respective transfer 

points 7.  The transport vehicle 1 travels on the floor while correcting its own 10 

current position (estimated current position) based on the results of detecting 

the detection target sections 8 using the detector 40.  Each detection target 

section 8 in this example is constituted by an identification code such as a one-

dimensional or two-dimensional code.  The detector 40 of the transport vehicle 

1 is constituted by a code reader that reads the identification code.  However, 15 

there is no limitation to this configuration.  For example, each detection target 

section 8 may be constituted by an IC tag, and the detector 40 may be 

constituted by an IC tag reader.  Alternatively, each detection target section 8 

may be constituted by a mark, and the detector 40 may be constituted by an 

image capture device that captures an image of the mark. 20 

[0024] The control device C (see FIG. 4) of the present embodiment sets a 

transport route R from a transport source Pd to a transport destination Pa of 

each article 9, as shown in FIG. 5 and other figures.  The transport route R is 

set so as to connect a plurality of detection target sections 8.  The transport 

source Pd of the present embodiment is defined based on the position of a 25 

detection target section 8 located at a transfer point 7 serving as the transport 

source Pd.  The transport destination Pa is defined based on the position of a 

detection target section 8 located at a transfer point 7 serving as the transport 

destination Pa.  The transport route R is set so as to connect a plurality of 

detection target sections 8 present between the detection target section 8 30 

corresponding to the transport source Pd and the detection target section 8 

corresponding to the transport destination Pa.  Assuming that two directions 

(here, two horizontal directions) perpendicular to each other in a plan view are 

defined as a first direction D1 and a second direction D2, the transport route R 

in this example is set so as to connect detection target sections 8 adjacent to 35 

each other in the first direction D1 or detection target sections 8 adjacent to 
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each other in the second direction D2.  Therefore, the transport route R in this 

example is a route that combines a straight route along the first direction D1 

and a straight route along the second direction D2.  The transport vehicle 1 

traveling along the transport route R travels straight along the first direction 

D1 or travels straight along the second direction D2. 5 

[0025] The transport vehicle 1 is configured to travel along the floor and 

perform a turning operation to change the travel direction at a directional 

change position 80 (see FIG. 5 and other figures), which is determined in 

accordance with a destination, as shown in FIGS. 1 and 2.  Here, the 

“destination” refers to the transfer point 7 serving as the transport destination 10 

Pa, as shown in FIG. 5 and other figures.  The directional change position 80 

is determined based on the positions of a plurality of detection target sections 

8.  Specifically, the position of a detection target section 8 located in a region 

where the transport route R curves (in this example, a region where the 

transport route R turns at a right angle), out of the plurality of detection target 15 

sections 8 constituting the transport route R, is determined as a directional 

change position 80. 

[0026] The transport vehicle 1 includes the carriage body 10 and the transfer 

device 20 supported by the carriage body 10, as mentioned above. 

[0027] The carriage body 10 includes a travel unit 11.  The travel unit 11 of 20 

the present embodiment includes a plurality of wheels 11a, which are spaced 

apart from each other at least in the vehicle width direction, and a travel driver 

(not shown) that drives the wheels 11a to rotate.  The travel driver is 

constituted by an electric motor or the like, for example. 

[0028] The transfer device 20 transfers an article 9 to and from a transfer 25 

point 7.  While the transport vehicle 1 is at a transfer point 7, the transfer 

device 20 delivers an article 9 to the transfer point 7 or receives an article 9 

from the transfer point 7. 

[0029] The transfer device 20 includes a support 21 having a support surface 

21f for supporting an article 9 from below, a lift 22 that raises and lowers the 30 

support 21, and a turner 23 (see FIG. 4) that turns the support 21 about a 

turning axis Ax, which extends along the up-down direction, relative to the 

carriage body 10, as shown in FIG. 2. 

[0030] The support 21 of the present embodiment is rectangular in a plan view 

(see FIG. 3).  More specifically, the support 21 is square in a plan view.  The 35 

support 21 has a size that allows the support 21 to pass in the up-down 
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direction between the plurality of placement surfaces 7f of a transfer point 7, 

and is smaller than the spacing between the placement surfaces 7f in the 

transfer point 7 in a plan view. 

[0031] The turner 23 drives the support 21 to turn about the turning axis Ax 

that extends along the up-down direction.  The turner 23 is constituted by an 5 

electric motor or the like, for example. 

[0032] The lift 22 of the present embodiment includes a shaft member 22a and 

a lift driver (not shown) for moving the shaft member 22a back and forth along 

the up-down direction.  In this example, the support 21 is joined to an upper 

end of the shaft member 22a.  The support 21 moves upward and downward 10 

along the up-down direction due to the shaft member 22a being driven by the 

lift driver to move back and forth along the up-down direction.  The lift driver 

is constituted by an electric motor or the like, for example. 

[0033] The lift 22 can change the height of the support surface 21f to a first 

height H1, which is higher than the placement surfaces 7f, a second height H2, 15 

which is lower than the placement surfaces 7f, and a third height H3, which is 

lower than the second height H2.  That is, the lift 22 can change the height of 

the support surface 21f between at least three levels. 

[0034] The height of the placement surfaces 7f (hereinafter also referred to 

simply as a “placement surface height H7”) is fixed in the present embodiment.  20 

The first height H1 is higher than the placement surface height H7.  The 

second height H2 and the third height H3 are lower than the placement surface 

height H7.  That is, the placement surface height H7 is set between the first 

height H1 and the second and third heights H2 and H3.  The transfer device 

20 transfers an article 9 to and from the transfer point 7 by raising and 25 

lowering the support surface 21f between the first height H1 and the second 

height H2 or the third height H3.  Specifically, the transfer device 20 delivers 

the article 9 to the placement surfaces 7f by changing the height of the support 

surface 21f supporting the article 9 from the first height H1 to the second 

height H2 or the third height H3.  The transfer device 20 receives the article 30 

9 supported on the placement surfaces 7f by changing the height of the support 

surface 21f from the second height H2 or the third height H3 to the first height 

H1. 

[0035] In the present embodiment, the placement surface height H7 is 

common to the plurality of transfer points 7 in the transport facility 100.  35 

Thus, the transfer device 20 can transfer (deliver or receive) the article 9 in all 
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of the transfer points 7 by raising and lowering the support surface 21f between 

the first height H1 and the second height H2 or the third height H3. 

[0036] Specifically, an article 9 is transferred to and from a transfer point 7 

adjacent to the work area WA, among the plurality of transfer points 7, as 

follows.  That is, the transport vehicle 1 transfers the article 9 to and from the 5 

transfer point 7 by raising and lowering the support surface 21f between the 

first height H1 and the second height H2 or the third height H3, with the 

support 21 positioned between the plurality of article receivers 720 in a plan 

view.  The first height H1 of the present embodiment is set to a position higher 

than the upper end of the regulator 721.  Specifically, the first height H1 is set 10 

to a position higher than the upper end of the regulator 721 at least by an 

amount corresponding to the thickness in the up-down direction of the support 

21.  When delivering an article 9 to the transfer point 7, the transport vehicle 

1 enters between the plurality of article receivers 720 in a plan view with the 

support surface 21f, which is supporting the article 9, positioned at the first 15 

height H1.  The first height H1 is set to a position higher than the upper end 

of the regulator 721 of each article receiver 720, as mentioned above.  This can 

prevent the support 21 and the article 9 supported thereby from interfering 

with the regulator 721 while the transport vehicle 1 enters between the article 

receivers 720.  When receiving an article 9 from the transfer point 7, the 20 

transport vehicle 1 that has entered between the plurality of article receivers 

720 in a plan view raises the support surface 21f from the second height H2 or 

the third height H3 to the first height H1 to receive the article 9, and thereafter 

exits from between the article receivers 720 while maintaining the height of 

the support surface 21f at the first height H1.  This can prevent the support 25 

21 and the article 9 supported thereby from interfering with the regulator 721 

while the transport vehicle 1 exits from between the article receivers 720. 

[0037] An article 9 is transferred in the carry-in section 61, the discharge 

section 62, the loading section 51, or the unloading section 52, among the 

transfer points 7, as follows.  That is, the transport vehicle 1 transfers an 30 

article 9 to and from the transfer point 7 (the carry-in section 61, the discharge 

section 62, the loading section 51, or the unloading section 52) by raising and 

lowering the support surface 21f between the first height H1 and the second 

height H2 or the third height H3 with the support 21 positioned between the 

two transport units 710 in a plan view.  When delivering the article 9 to the 35 

transfer point 7, the transport vehicle 1 enters between the two transport units 
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710 in a plan view with the support surface 21f, which is supporting the article 

9, positioned at the first height H1.  When receiving an article 9 from the 

transfer point 7, the transport vehicle 1 that has entered between the two 

transport units 710 in a plan view raises the support surface 21f from the 

second height H2 or the third height H3 to the first height H1 to receive the 5 

article 9, and thereafter exits from between the two transport units 710 while 

maintaining the height of the support surface 21f at the first height H1. 

[0038] The transport vehicle 1 of the present embodiment includes auxiliary 

supports 30 that assist the support 21 in supporting an article 9.  Each 

auxiliary support 30 has an auxiliary support surface 30f whose height is fixed.  10 

The auxiliary supports 30 are fixed to the upper surface of the carriage body 

10, and their positions relative to the carriage body 10 are fixed. 

[0039] The auxiliary supports 30 of the present embodiment are separated 

from each other with the support 21 therebetween in a plan view, as shown in 

FIG. 3.  In this example, a plurality of (four in the example shown) auxiliary 15 

supports 30 are separated from each other around the support 21 in a plan 

view. 

[0040] The first height H1 and the second height H2 are higher than the 

height of the auxiliary support surfaces 30f, as shown in FIG. 2.  Meanwhile, 

the third height H3 is the same as or lower than the height of the auxiliary 20 

support surfaces 30f.  The third height H3 of the present embodiment is lower 

than the height of the auxiliary support surfaces 30f.  With this, the support 

surface 21f supporting the article 9 is positioned to the third height H3 from 

the first height H1 or the second height H2, thereby canceling the support of 

the article 9 by the support surface 21f, and the article 9 is then supported by 25 

the auxiliary support surfaces 30f of the auxiliary supports 30. 

[0041] Here, the appropriate orientation (appropriate orientation in a plan 

view) of the article 9 is different for each of the plurality of transfer points 7.  

For example, the transfer points 7 adjacent to the work area WA require the 

orientation of the article 9 to be suitable for performing the work for this article 30 

9.  The other transfer points 7, namely the carry-in section 61, the discharge 

section 62, the loading section 51, and the unloading section 52, require the 

orientation of the article 9 to be suitable for transporting this article 9. 

[0042] In a case where the orientation of the article 9 in a plan view needs to 

be changed between the transfer point 7 of the transport source Pd and the 35 

transfer point 7 of the transport destination Pa (e.g., the case shown in FIG. 7), 
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the transport vehicle 1 changes the orientation of the article 9 to an appropriate 

orientation corresponding to the transfer point 7 of the transport destination 

Pa while transporting the article 9 between the transfer point 7 of the transport 

source Pd and the transfer point 7 of the transport destination Pa. 

[0043] The transport vehicle 1 performs a turning operation on the spot to 5 

change the travel direction (see FIG. 3), as mentioned above.  In the transport 

facility 100 according to the present disclosure, the orientation of the article 9 

in a plan view is changed using the turning operation of the transport vehicle 

1.  In other cases, in the transport facility 100, the turning operation of the 

transport vehicle 1 is prevented from changing the orientation of the article 9 10 

in a plan view.  The following is the detailed description. 

[0044] The transport vehicle 1 performs at least two types of turning 

operations, namely a relative turning operation, which does not involve a 

change of the orientation of the article 9 in a plan view, and an integral turning 

operation, which involves a change of the orientation of the article 9 in a plan 15 

view.  FIG. 3(a) shows the transport vehicle 1 performing the relative turning 

operation.  FIG. 3(b) shows the transport vehicle 1 performing the integral 

turning operation.  In the relative turning operation, the support 21 is turned 

by the turner 23 in the opposite direction to the direction in which the carriage 

body 10 turns, independently of the turning of the carriage body 10 (see FIG. 20 

3(a)).  In the integral turning operation, the support 21 is not turned by the 

turner 23, but is turned by the turning of the carriage body 10, in the same 

direction as the turning direction of the carriage body 10 (see FIG. 3(b)).  In 

FIG. 3, half of the support 21 is hatched in order to facilitate the understanding 

of the orientation of the support 21. 25 

[0045] The transport vehicle 1 performs a turning operation (relative turning 

operation) with the support surface 21f positioned at the second height H2 in 

the case of changing the direction of the carriage body 10 without changing the 

orientation in a plan view of the article 9 supported by the support surface 21f 

by causing the turner 23 to turn the support 21 relative to the carriage body 30 

10, as shown in FIGS. 2 and 3.  The article 9 is supported by the support 21 

or the auxiliary support 30 (the carriage body 10) while the transport vehicle 1 

supports the article 9.  The article 9 is supported only by the support 21 while 

the support surface 21f is positioned at the second height H2, as mentioned 

above.  In this case, the carriage body 10 (the auxiliary support 30) does not 35 

serve to support the article 9.  Therefore, positioning the support surface 21f 
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at the second height H2 can prevent the directional change (turning) of the 

carriage body 10 from affecting the orientation of the article 9.  The relative 

turning operation, which does not involve a change of the orientation of the 

article 9 in a plan view, can thus be performed appropriately. 

[0046] In the case of performing the relative turning operation that does not 5 

involve a change of the orientation of the article 9 in the plan view, the 

transport vehicle 1 of the present embodiment turns the support 21 in the 

opposite direction to the turning direction of the carriage body 10 at the same 

turning angle as the turning angle of the carriage body 10.  The support 21 of 

the present embodiment has a regular N-sided polygonal shape (N is an integer 10 

greater than or equal to three) in a plan view, and the turner 23 turns the 

support 21 in 360/N degree increments relative to the carriage body 10.  This 

allows the relationship in a plan view between the outer shape of the support 

21 and the carriage body 10 to be the same even when the transport vehicle 1 

performs a turning operation without the support 21 changing its orientation 15 

in a plan view.  The support 21 in this example has a square shape (N=4) in a 

plan view.  Accordingly, the turner 23 turns the support 21 in 360/4 degree (90 

degree) increments relative to the carriage body 10.  That is, the transport 

vehicle 1 in the example shown in FIG. 3(a) turns the carriage body 10 by 90 

degrees clockwise and the support 21 by 90 degrees counterclockwise, in a plan 20 

view.  The relative turning operation changes the orientation of the carriage 

body 10 but does not change the orientation of the support 21, as shown in the 

figure. 

[0047] In the case of changing the direction of the carriage body 10 while also 

changing the orientation in a plan view of the article 9 supported by the 25 

support surface 21f by integrally turning the support 21 with the carriage body 

10, the transport vehicle 1 performs a turning operation (integral turning 

operation) with the support surface 21f positioned at the third height H3, as 

shown in FIGS. 2 and 3.  That is, the transport vehicle 1 performs a turning 

operation (integral turning operation) with the support surface 21f positioned 30 

at the third height H3 in the case of changing the orientation in a plan view of 

the article 9 supported by the support surface 21f in conjunction with the 

turning operation.  The article 9 is supported by the support 21 or the 

auxiliary support 30 (carriage body 10) while the transport vehicle 1 supports 

the article 9, as mentioned above.  The article 9 is supported only by the 35 

support 21 while the support surface 21f is positioned at the second height H2.  
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Meanwhile, upon this support surface 21f being positioned at the third height 

H3, the article 9, which has been supported by the support surface 21f, is then 

supported by the auxiliary support surface 30f, which is positioned at a position 

higher than the third height H3.  In this case, the support 21 does not serve 

to support the article 9.  Therefore, positioning the support surface 21f at the 5 

third height H3 makes the orientation of the article 9 dependent on the 

directional change (turning) of the carriage body 10.  The integral turning 

operation involving a change of the orientation of the article 9 in a plan view 

can thus be performed appropriately. 

[0048] In the example shown in FIG. 3(b), the transport vehicle 1 turns the 10 

carriage body 10 clockwise by 90 degrees in a plan view.  This turns the 

support 21, which is not driven by the turner 23, clockwise by 90 degrees 

together with the carriage body 10.  The integral turning operation changes 

the orientation of the carriage body 10 and the orientation of the support 21 as 

shown in the figure. 15 

[0049] The carriage body 10 of the present embodiment can travel at a 

predetermined reference speed Vs (see FIG. 8), as shown in FIG. 1.  The 

reference speed Vs in this example is the highest speed of the carriage body 10.  

The reference speed Vs (the highest speed in this example) is determined as 

appropriate based on, for example, the management of the facility.  The 20 

control device C (see FIG. 4) in this example can set the travel speed V of the 

carriage body 10 to the reference speed Vs.  The letter “V” in FIG. 1 indicates 

the actual travel speed V of the carriage body 10.  If the control device C sets 

the travel speed V of the carriage body 10 to the reference speed Vs, for example, 

the control device C performs feedback control on the travel speed V of the 25 

carriage body 10 with the reference speed Vs as a target value. 

[0050] The control device C of the present embodiment includes a host control 

device Ct that manages the entire facility, and a transport control device C1 

that is installed in each transport vehicle 1 and controls functional units of the 

transport vehicle 1, as shown in FIG. 4.  The host control device Ct and the 30 

transport control device C1 communicate with each other.  The host control 

device Ct designates the transport source Pd and the transport destination Pa 

of each article 9, and outputs a transport command designating the transport 

route R from the transport source Pd to the transport destination Pa to a 

corresponding transport control device C1 (the transport vehicle 1).  The 35 

transport control device C1 that has received the transport command controls 
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each functional unit of the transport vehicle 1 in which it is installed, in 

accordance with the transport command.  The host control device Ct and the 

transport control device C1 each have a processor such as a microcomputer, 

and a peripheral circuit such as a memory, for example.  Each function or 

processing is realized by cooperation of these pieces of hardware and programs 5 

executed on the processors such as a computer.  In the following, the host 

control device Ct and the transport control device C1 may be collectively 

referred to simply as the “control device C”. 

[0051] Example 1 

 Next, a description is given of an example in which the transport 10 

vehicle 1 transports an article 9 from a transport source Pd to a transport 

destination Pa, with reference to FIGS. 5 and 6.  In FIGS. 5 and 6, the 

transport vehicle 1, the article 9, and other elements are omitted for 

convenience of illustration. 

[0052] FIG. 5 shows a transport route R of the transport vehicle 1 in the case 15 

where the orientation of the article 9 at the transfer point 7 serving as the 

transport source Pd is the same as the orientation of the article 9 at the 

transfer point 7 serving as the transport destination Pa.  FIG. 6 shows the 

height of the support surface 21f, the set speed of the carriage body 10, and the 

operation of the transport vehicle 1 at each point along the transport route R 20 

in this case. 

[0053] In the example shown in FIG. 5, the transport route R is set so as to 

connect the detection target section 8 at the transport source Pd, the detection 

target section 8 at a point A, the detection target section 8 at a point B, the 

detection target section 8 at a point C, and the detection target section 8 at the 25 

transport destination Pa.  The transport vehicle 1 travels through the 

transport route R in the order from the transport source Pd to the point A, the 

point B, the point C, and the transport destination Pa. 

[0054] In this case, the transport vehicle 1 receives the article 9 from the 

transfer point 7 of the transport source Pd by changing the height of the 30 

support surface 21f from the third height H3 to the first height H1 at the 

transport source Pd, as shown in FIG. 6.  The travel speed V of the carriage 

body 10 at the transport source Pd is set lower than the reference speed Vs 

(V<Vs).  In this example, the travel speed V of the transport vehicle 1 when 

receiving the article 9 from the transfer point 7 of the transport source Pd is 35 

set to zero.  That is, the carriage body 10 is stopped. 
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[0055] After receiving the article 9, the transport vehicle 1 starts traveling to 

the next point (the position of the detection target section 8) while supporting 

the article 9.  In the example shown in FIG. 5, the transport vehicle 1 starts 

traveling from the transport source Pd to the point A. 

[0056] Here, the transport vehicle 1 travels with the support surface 21f 5 

positioned at the second height H2 if the straight distance L from the travel 

starting point (here, the transport source Pd) at which the transport vehicle 1 

started traveling while supporting the article 9 to the directional change 

position 80 (here, the point B) at which the transport vehicle 1 is to perform a 

turning operation (relative turning operation) that does not involve a change 10 

of the orientation of the article 9 is within a predetermined distance Ls.  If the 

straight distance L is within the predetermined distance Ls as in this case, and 

if the support surface 21f is not positioned at the second height H2 at the travel 

starting point, the height of the support surface 21f may be changed to the 

second height H2 before the transport vehicle 1 starts traveling, or while the 15 

transport vehicle 1 travels after starting traveling.  In the latter case, the 

transport vehicle 1 completes changing the height of the support surface 21f to 

the second height H2 before reaching the directional change position 80.  The 

control device C of the present embodiment sets the transport route R from the 

transport source Pd to the transport destination Pa of the article 9, and 20 

determines whether the straight distance L is within the predetermined 

distance Ls based on the transport route R.  The transport route R in this 

example is a route that combines a straight route along the first direction D1 

and a straight route along the second direction D2, as mentioned above.  The 

control device C calculates the straight distance L based on these straight 25 

routes that constitute the transport route R, and determines whether the 

straight distance L is within the predetermined distance Ls.  The 

predetermined distance Ls is determined as appropriate, based on, for example, 

the management of the facility. 

[0057] In the example shown in FIG. 5, the directional change position 80 that 30 

the transport vehicle 1 first reaches is the point B.  The straight distance L 

from the transport source Pd, which is the travel starting point, to the point B 

is within the predetermined distance Ls (L≤Ls).  Accordingly, the transport 

vehicle 1 travels from the transport source Pd to the point B while positioning 

the support surface 21f at the second height H2.  Thus, while the support 35 

surface 21f needs to be positioned at the second height H2 in the case of 
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performing the relative turning operation, the transport vehicle 1 can position 

the support surface 21f at the second height H2 before reaching the directional 

change position 80 (the point B) where the transport vehicle 1 is to perform the 

relative turning operation.  The transport vehicle 1 can therefore transition 

to the relative turning operation at the directional change position 80 (here, 5 

the point B) without changing the height of the support surface 21f.  

Consequently, the transport time of the article 9 can be shortened. 

[0058] The transport vehicle 1 in the example shown in FIGS. 5 and 6 changes 

the height of the support surface 21f from the first height H1 to the second 

height H2 while traveling from the transport source Pd to the point A.  The 10 

travel speed V of the carriage body 10 at this time is set lower than the 

reference speed Vs (V<Vs). 

[0059] At the point A, the transport vehicle 1 maintains the height of the 

support surface 21f at the second height H2.  The travel speed V of the 

carriage body 10 at this time is set lower than the reference speed Vs (V<Vs).  15 

In this state, the transport vehicle 1 travels from the point A to the point B. 

[0060] At the point B, the transport vehicle 1 maintains the height of the 

support surface 21f at the second height H2.  The travel speed V of the 

carriage body 10 at this time is set lower than the reference speed Vs (V<Vs).  

The travel speed V at the point B is set to zero in this example.  The transport 20 

vehicle 1, while stopped, performs the relative turning operation at the point 

B, which is the directional change position 80.  The transport vehicle 1 thus 

directs the travel direction of the carriage body 10 to the next point C without 

changing the orientation of the article 9 in a plan view.  Thereafter, the 

transport vehicle 1 starts traveling from the point B to the point C. 25 

[0061] In the example shown in FIGS. 5 and 6, the straight distance L from 

the travel starting point (here, the point B) of the transport vehicle 1 to the 

directional change position 80 (here, the point C) at which the transport vehicle 

1 is to perform a turning operation (relative turning operation) that does not 

involve a change of the orientation of the article 9 is within the predetermined 30 

distance Ls (L≤Ls).  Accordingly, the transport vehicle 1 travels from the point 

B to the point C while positioning the support surface 21f at the second height 

H2.  Thus, the travel starting point of the transport vehicle 1 is not limited to 

the starting point of the transport route R (the transport source Pd).  If the 

transport vehicle 1 performs a turning operation, the straight distance L is 35 

determined with the point at which this turning operation was performed (in 
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this example, the point B) as a travel starting point. 

[0062] At the point C, the transport vehicle 1 maintains the height of the 

support surface 21f at the second height H2.  The travel speed V of the 

carriage body 10 at this time is set lower than the reference speed Vs (V<Vs).  

The travel speed V at the point C is set to zero in this example.  The transport 5 

vehicle 1, while stopped, performs the relative turning operation at the point 

C, which is the directional change position 80.  The transport vehicle 1 thus 

directs the travel direction of the carriage body 10 to the transport destination 

Pa without changing the orientation of the article 9 in a plan view.  Thereafter, 

the transport vehicle 1 starts traveling from the point C to the transport 10 

destination Pa. 

[0063] The transport vehicle 1 changes the height of the support surface 21f 

from the second height H2 to the first height H1 while traveling from the point 

C to the transport destination Pa.  The travel speed V of the carriage body 10 

at this time is set lower than the reference speed Vs (V<Vs). 15 

[0064] At the transport destination Pa, the transport vehicle 1 delivers the 

article 9 to the transfer point 7 of the transport destination Pa by changing the 

height of the support surface 21f from the first height H1 to the third height 

H3.  The travel speed V of the carriage body 10 at the transport destination 

Pa is set lower than the reference speed Vs (V<Vs).  In this example, the travel 20 

speed V of the transport vehicle 1 while delivering the article 9 to the transfer 

point 7 of the transport destination Pa is set to zero.  That is, the carriage 

body 10 is stopped. 

[0065] Example 2 

 Next, a description is given of an example in which the transport 25 

vehicle 1 transports an article 9 from a transport source Pd to a transport 

destination Pa, with reference to FIGS. 7 and 8.  In FIGS. 7 and 8, the 

transport vehicle 1, the article 9, and other elements are omitted for 

convenience of illustration. 

[0066] FIG. 7 shows a transport route R of the transport vehicle 1 in the case 30 

where the orientation of the article 9 at the transfer point 7 serving as the 

transport source Pd is different from the orientation of the article 9 at the 

transfer point 7 serving as the transport destination Pa.  FIG. 8 shows the 

height of the support surface 21f, the set speed of the carriage body 10, and the 

operation of the transport vehicle 1 at each point along the transport route R 35 

in this case. 
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[0067] In the example shown in FIG. 7, the transport route R is set so as to 

connect the detection target section 8 at the transport source Pd, the detection 

target section 8 at a point A, the detection target section 8 at a point B, the 

detection target section 8 at a point C, the detection target section 8 at a point 

D, and the detection target section 8 at the transport destination Pa.  The 5 

transport vehicle 1 travels through the transport route R in the order from the 

transport source Pd to the point A, the point B, the point C, the point D, and 

the transport destination Pa. 

[0068] In this case, the transport vehicle 1 receives the article 9 from the 

transfer point 7 of the transport source Pd by changing the height of the 10 

support surface 21f from the third height H3 to the first height H1 at the 

transport source Pd, as shown in FIG. 8.  The travel speed V of the carriage 

body 10 at the transport source Pd is set lower than the reference speed Vs 

(V<Vs).  In this example, the travel speed V of the transport vehicle 1 when 

receiving the article 9 from the transfer point 7 of the transport source Pd is 15 

set to zero.  That is, the carriage body 10 is stopped. 

[0069] After receiving the article 9, the transport vehicle 1 starts traveling to 

the next point (the position of the detection target section 8) while supporting 

the article 9.  In the example shown in FIG. 7, the transport vehicle 1 starts 

traveling from the transport source Pd to the point A. 20 

[0070] Here, the transport vehicle 1 travels with the support surface 21f 

positioned at the third height H3 regardless of whether the straight distance 

from the travel starting point (here, the transport source Pd) at which the 

transport vehicle 1 started traveling while supporting the article 9 to the 

directional change position 80 (here, the point B) at which the transport vehicle 25 

1 is to perform a turning operation (integral turning operation) that involves a 

change of the orientation of the article 9 is within the predetermined distance.  

In the example shown in FIG. 7, the directional change position 80 that the 

transport vehicle 1 first reaches is the point B, and the transport vehicle 1 is 

scheduled to perform at the point B the integral turning operation that involves 30 

a change of the orientation of the article 9.  Accordingly, the transport vehicle 

1 travels from the transport source Pd to the point B while positioning the 

support surface 21f at the third height H3.  Thus, while the support surface 

21f needs to be positioned at the third height H3 in the case of performing the 

integral turning operation, the transport vehicle 1 can position the support 35 

surface 21f at the third height H3 before reaching the directional change 
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position 80 (the point B) at which the transport vehicle 1 is to perform the 

integral turning operation.  The transport vehicle 1 can therefore transition 

to the integral turning operation at the directional change position 80 (here, 

the point B) without changing the height of the support surface 21f.  

Furthermore, the center of gravity of the transport vehicle 1 can be lowered by 5 

positioning the support surface 21f at the third height H3, thus allowing the 

transport vehicle 1 to travel at high speed while stabilizing the orientation of 

the article 9.  Accordingly, the transport time of the article 9 can be shortened. 

[0071] The transport vehicle 1 in the example shown in FIGS. 7 and 8 changes 

the height of the support surface 21f from the first height H1 to the third height 10 

H3 while traveling from the transport source Pd to the point A.  The travel 

speed V of the carriage body 10 at this time is set lower than the reference 

speed Vs (V<Vs).  Here, while the support surface 21f is positioned at the first 

height H1, the position of the article 9 supported by the support surface 21f is 

higher than while the support surface 21f is positioned at the second height H2 15 

or the third height H3, making the orientation of the article 9 less stable 

accordingly.  The carriage body 10 of the present embodiment travels at a 

speed lower than the reference speed Vs or stops in response to the lift 22 

raising or lowering the support surface 21f between the first height H1 and the 

second height H2 or the third height H3.  This makes it possible to change the 20 

height of the support surface 21f with high reliability in cases including a state 

where the height of the support surface 21f is set to the first height H1. 

[0072] At the point A, the transport vehicle 1 maintains the height of the 

support surface 21f at the third height H3.  While the support surface 21f is 

positioned at the third height H3, the transport vehicle 1 can stably support 25 

the article 9 and can therefore travel at high speed, as mentioned above.  

Accordingly, the travel speed V of the carriage body 10 at this time is set to the 

reference speed Vs (V=Vs).  In this state, the transport vehicle 1 travels from 

the point A to the point B. 

[0073] At the point B, the transport vehicle 1 maintains the height of the 30 

support surface 21f at the third height H3.  The travel speed V of the carriage 

body 10 at this time is set lower than the reference speed Vs (V<Vs).  The 

travel speed V at the point B is set to zero in this example.  The transport 

vehicle 1, while stopped, performs the integral turning operation at the point 

B, which is the directional change position 80.  The transport vehicle 1 thus 35 

directs the travel direction of the carriage body 10 to the point C and changes 
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the orientation of the article 9 to the proper orientation at the transport 

destination Pa.  Thereafter, the transport vehicle 1 starts traveling from the 

point B to the point C. 

[0074] At the point C, the transport vehicle 1 maintains the height of the 

support surface 21f at the third height H3.  The travel speed V of the carriage 5 

body 10 at this time is set to the reference speed Vs (V=Vs).  In this state, the 

transport vehicle 1 travels from the point C to the point D. 

[0075] At the point D, the transport vehicle 1 maintains the height of the 

support surface 21f at the third height H3.  The travel speed V of the carriage 

body 10 at this time is set to the reference speed Vs (V=Vs).  In this state, the 10 

transport vehicle 1 travels from the point D to the transport destination Pa. 

[0076] The transport vehicle 1 changes the height of the support surface 21f 

from the third height H3 to the first height H1 while traveling from the point 

D to the transport destination Pa.  The travel speed V of the carriage body 10 

at this time is set lower than the reference speed Vs (V<Vs). 15 

[0077] At the transport destination Pa, the transport vehicle 1 delivers the 

article 9 to the transfer point 7 of the transport destination Pa by changing the 

height of the support surface 21f from the first height H1 to the third height 

H3.  The travel speed V of the carriage body 10 at the transport destination 

Pa is set lower than the reference speed Vs (V<Vs).  In this example, the travel 20 

speed V of the transport vehicle 1 while delivering the article 9 to the transfer 

point 7 of the transport destination Pa is set to zero.  That is, the carriage 

body 10 is stopped. 

[0078] Example 3 

 Next, a description is given of an example in which the transport 25 

vehicle 1 transports the article 9 from the transport source Pd to the transport 

destination Pa, with reference to FIGS. 9 and 10.  In FIGS. 9 and 10, the 

transport vehicle 1, the article 9, and other elements are omitted for 

convenience of illustration. 

[0079] FIG. 9 shows a transport route R of the transport vehicle 1 in the case 30 

where the orientation of the article 9 at the transfer point 7 serving as the 

transport source Pd is the same as the orientation of the article 9 at the 

transfer point 7 serving as the transport destination Pa.  FIG. 10 shows the 

height of the support surface 21f, the set speed of the carriage body 10, and the 

operation of the transport vehicle 1 at each point along the transport route R 35 

in this case. 
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[0080] In the example shown in FIG. 9, the transport route R is set so as to 

connect the detection target section 8 at the transport source Pd, the detection 

target section 8 at a point A, the detection target section 8 at a point B, the 

detection target section 8 at a point C, the detection target section 8 at a point 

D, the detection target section 8 at a point E, and the detection target section 5 

8 at the transport destination Pa.  The transport vehicle 1 travels through the 

transport route R in the order from the transport source Pd to the point A, the 

point B, the point C, the point D, the point E, and the transport destination Pa. 

[0081] In this case, the transport vehicle 1 receives the article 9 from the 

transfer point 7 of the transport source Pd by changing the height of the 10 

support surface 21f from the third height H3 to the first height H1 at the 

transport source Pd, as shown in FIG. 10.  The travel speed V of the carriage 

body 10 at the transport source Pd is set lower than the reference speed Vs 

(V<Vs).  In this example, the travel speed V of the transport vehicle 1 when 

receiving the article 9 from the transfer point 7 of the transport source Pd is 15 

set to zero.  That is, the carriage body 10 is stopped. 

[0082] After receiving the article 9, the transport vehicle 1 starts traveling to 

the next point (the position of the detection target section 8) while supporting 

the article 9.  In the example shown in FIG. 9, the transport vehicle 1 starts 

traveling from the transport source Pd to the point A. 20 

[0083] In the example shown in FIG. 9, the directional change position 80 that 

the transport vehicle 1 first reaches is the point B.  The straight distance L 

from the transport source Pd, which is the travel starting point, to the point B 

is within the predetermined distance Ls (L≤Ls).  Accordingly, the transport 

vehicle 1 travels from the transport source Pd to the point B while positioning 25 

the support surface 21f at the second height H2. 

[0084] The transport vehicle 1 in the example shown in FIGS. 9 and 10 

changes the height of the support surface 21f from the first height H1 to the 

second height H2 while traveling from the transport source Pd to the point A.  

The travel speed V of the carriage body 10 at this time is set lower than the 30 

reference speed Vs (V<Vs). 

[0085] At the point A, the transport vehicle 1 maintains the height of the 

support surface 21f at the second height H2.  The travel speed V of the 

carriage body 10 at this time is set lower than the reference speed Vs (V<Vs).  

In this state, the transport vehicle 1 travels from the point A to the point B. 35 

[0086] At the point B, the transport vehicle 1 maintains the height of the 
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support surface 21f at the second height H2.  The travel speed V of the 

carriage body 10 at this time is set lower than the reference speed Vs (V<Vs).  

The travel speed V at the point B is set to zero in this example.  The transport 

vehicle 1, while stopped, performs the relative turning operation at the point 

B, which is the directional change position 80.  The transport vehicle 1 thus 5 

directs the travel direction of the carriage body 10 to the next point C without 

changing the orientation of the article 9 in a plan view.  Thereafter, the 

transport vehicle 1 starts traveling from the point B to the point C. 

[0087] Here, the transport vehicle 1 travels with the support surface 21f 

positioned at the third height H3 if the straight distance L from the travel 10 

starting point (here, the point B) at which the transport vehicle 1 started 

traveling while supporting the article 9 to the directional change position 80 

(here, the point E) at which the transport vehicle 1 is to perform a turning 

operation (relative turning operation) that does not involve a change of the 

orientation of the article 9 is longer than the predetermined distance Ls.  If 15 

the straight distance L is longer than the predetermined distance Ls as in this 

case, and if the support surface 21f is not positioned at the third height H3 at 

the travel starting point, the height of the support surface 21f may be changed 

to the third height H3 before the transport vehicle 1 starts traveling or while 

the transport vehicle 1 travels after starting traveling.  In the latter case, the 20 

transport vehicle 1 completes changing the height of the support surface 21f to 

the third height H3 before reaching the directional change position 80.  If the 

straight distance L is longer than the predetermined distance Ls, the transport 

vehicle 1 can contribute more to shortening the transport time of the article 9 

by traveling at high speed with the height of the support surface 21f set to the 25 

third height H3, which is lower than the second height H2, even if the support 

surface 21f needs to be positioned at the second height H2 later (i.e., the 

support surface 21f needs to be positioned at the second height H2 in the case 

of performing the relative turning operation).  The center of gravity of the 

transport vehicle 1 can be lowered by positioning the support surface 21f at the 30 

third height H3, allowing the transport vehicle 1 to travel at high speed while 

stabilizing the orientation of the article 9, as mentioned above.  The transport 

vehicle 1 of the present embodiment travels at the reference speed Vs if the 

straight distance L is longer than the predetermined distance Ls. 

[0088] In the example shown in FIG. 9, the straight distance L from the point 35 

B, which is the travel starting point, to the point E, which is the next 
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directional change position 80, is longer than the predetermined distance Ls 

(L>Ls).  Accordingly, the transport vehicle 1 travels from the point B to the 

point E at the reference speed Vs while positioning the support surface 21f at 

the third height H3. 

[0089] The transport vehicle 1 changes the height of the support surface 21f 5 

from the second height H2 to the third height H3 while traveling from the point 

B to the point C.  That is, the lift 22 of the present embodiment raises and 

lowers the support surface 21f between the second height H2 and the third 

height H3 while the carriage body 10 travels.  Changing the height of the 

support surface 21f between the second height H2 and the third height H3 does 10 

not include a state where the height of the support surface 21f is the first height 

H1, thereby allowing the orientation of the article 9 to be stabilized relatively 

easily.  Raising and lowering the support surface 21f between the second 

height H2 and the third height H3 while the carriage body 10 travels can 

contribute to shortening the transport time of the article 9 as in the above 15 

configuration.  The travel speed V while the support surface 21f is raised and 

lowered between the second height H2 and the third height H3 while the 

transport vehicle 1 travels, i.e., in the example shown in FIG. 9, the travel 

speed V while the transport vehicle 1 travels from the point B to the point C, 

is set to the reference speed Vs.  However, even in this case, the travel speed 20 

V may be set lower than the reference speed Vs. 

[0090] At the point C, the transport vehicle 1 maintains the height of the 

support surface 21f at the third height H3.  The travel speed V of the carriage 

body 10 at this time is set to the reference speed Vs (V=Vs).  In this state, the 

transport vehicle 1 travels from the point C to the point D. 25 

[0091] At the point D, the transport vehicle 1 maintains the height of the 

support surface 21f at the third height H3.  The travel speed V of the carriage 

body 10 at this time is set to the reference speed Vs (V=Vs).  In this state, the 

transport vehicle 1 travels from the point D to the point E. 

[0092] The point E is the directional change position 80 at which the transport 30 

vehicle 1 is to perform the relative turning operation that does not involve a 

change of the orientation of the article 9.  At the point E, the support surface 

21f needs to be positioned at the second height H2.  The transport vehicle 1 

changes the height of the support surface 21f from the third height H3 to the 

second height H2 while traveling from the point D to the point E.  It is 35 

relatively easy to stabilize the orientation of the article 9 while changing the 
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height of the support surface 21f between the second height H2 and the third 

height H3, as mentioned above.  Thus, the transport vehicle 1 changes the 

height of the support surface 21f while traveling.  Note that the travel speed 

V of the carriage body 10 at this time is set to the reference speed Vs (V=Vs). 

[0093] At the point E, the transport vehicle 1 maintains the height of the 5 

support surface 21f at the second height H2.  The travel speed V of the 

carriage body 10 at this time is set lower than the reference speed Vs (V<Vs).  

The travel speed V at the point E is set to zero in this example.  The transport 

vehicle 1, while stopped, performs the relative turning operation at the point 

E, which is the directional change position 80.  The transport vehicle 1 thus 10 

directs the travel direction of the carriage body 10 to the transport destination 

Pa without changing the orientation of the article 9 in a plan view.  Thereafter, 

the transport vehicle 1 starts traveling from the point E to the transport 

destination Pa. 

[0094] The transport vehicle 1 changes the height of the support surface 21f 15 

from the second height H2 to the first height H1 while traveling from the point 

E to the transport destination Pa.  The travel speed V of the carriage body 10 

at this time is set lower than the reference speed Vs (V<Vs). 

[0095] At the transport destination Pa, the transport vehicle 1 delivers the 

article 9 to the transfer point 7 of the transport destination Pa by changing the 20 

height of the support surface 21f from the first height H1 to the third height 

H3.  The travel speed V of the carriage body 10 at the transport destination 

Pa is set lower than the reference speed Vs (V<Vs).  In this example, the travel 

speed V of the transport vehicle 1 while delivering the article 9 to the transfer 

point 7 of the transport destination Pa is set to zero.  That is, the carriage 25 

body 10 is stopped. 

[0096] The above-described transport facility 100 can shorten the transport 

time of the article 9. 

 

Other Embodiments 30 

[0097] Next, other embodiments of the transport facility are described. 

[0098] (1) In the above embodiment, a description has been given of an 

example in which the support 21 has a regular N-sided polygonal shape (N is 

an integer greater than or equal to three) in a plan view, and the turner 23 

turns the support 21 in 360/N degree increments relative to the carriage body 35 

10.  Further, as one example thereof, an example has been described in which 
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the support 21 has a square shape (N=4) in a plan view, and the turner 23 turns 

the support 21 in 360/4 degree (90 degree) increments relative to the carriage 

body 10.  However, there is no limitation to this example.  For example, the 

support 21 may have a regular octagonal shape (N=8) in a plan view, and the 

turner 23 may turn the support 21 in 360/8 degree (45 degree) increments 5 

relative to the carriage body 10, as shown in FIG. 11.  This allows the 

relationship in a plan view between the outer shape of the support 21 and the 

carriage body 10 to be the same even when the transport vehicle 1 performs a 

turning operation without the support 21 changing its orientation in a plan 

view.  Although not shown in detail, the support 21 may alternatively have a 10 

perfect circle shape in a plan view, and the turner 23 may turn the support 21 

at any angle relative to the carriage body 10.  This can also exhibit the same 

effects as above.  That is, the relationship in a plan view between the outer 

shape of the support 21 and the carriage body 10 can be made the same even 

when the transport vehicle 1 performs a turning operation without the support 15 

21 changing its orientation in a plan view. 

[0099] (2) In the above embodiment, a description has been given of an 

example in which the lift 22 raises and lowers the support surface 21f between 

the second height H2 and the third height H3 while the carriage body 10 

travels.  However, there is no limitation to this example.  The lift 22 may 20 

alternatively raise and lower the support surface 21f between the second 

height H2 and the third height H3 while the carriage body 10 is stopped. 

[0100] (3) In the above embodiment, a description has been given of an 

example in which the lift 22 can change the height of the support surface 21f 

between at least three levels, namely the first height H1, the second height H2, 25 

and the third height H3.  The lift 22 may alternatively be capable of changing 

the height of the support surface 21f between four or more levels. 

[0101] (4) In the above embodiment, a description has been given of an 

example in which each transfer point 7 includes a plurality of columns 72 

spaced apart from each other at least in the vehicle width direction of the 30 

transport vehicle 1, and article receivers 720 at upper portions of the respective 

columns 72.  However, there is no limitation to this example.  Each transfer 

point 7 may alternatively include, for example, two placement plates that are 

spaced apart in the vehicle width direction. 

[0102] (5) In the above embodiment, a description has been given of an 35 

example in which the transport route R is set so as to connect a plurality of 
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detection target sections 8.  However, there is no limitation to this example.  

For example, the transport route R may alternatively be set based on magnetic 

tape or the like that is provided continuously on the floor.  Further, a 

configuration may also be possible in which the directional change position 80 

is not determined based on the position of a detection target object (a detection 5 

target object for setting the transport route R, such as the detection target 

section 8 or magnetic tape) provided on the floor.  For example, the transport 

vehicle 1 can be configured to recognize its own current position based on, for 

example, a detection signal from a GNSS (Global Navigation Satellite System) 

receiver, and perform a turning operation in response to the current position 10 

reaching the directional change position 80. 

[0103] (6) Note that the configuration disclosed in the above embodiment can 

also be applied in combination with configurations disclosed in other 

embodiments as long as no contradiction arises.  Regarding other 

configurations as well, the embodiment disclosed herein is merely an example 15 

in all respects.  Accordingly, various modifications can be made as appropriate 

without departing from the gist of the present disclosure. 

 

Summary of The Above Embodiment 

[0104] The summary of the above-described transport facility is described 20 

below. 

[0105] A transport facility includes: 

 a transfer point having a placement surface on which an article is 

placeable; and 

 a transport vehicle including: 25 

  a transfer device configured to transfer the article to and from 

the transfer point; and 

  a carriage body configured to travel while supporting the 

transfer device, 

 the transport vehicle is configured to travel along a floor and perform 30 

a turning operation to change a travel direction at a directional change position 

determined in accordance with a destination, 

 the transfer device includes: 

  a support having a support surface configured to support the 

article from below, 35 

  a lift configured to raise and lower the support, and 
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  a turner configured to turn the support relative to the carriage 

body about a turning axis extending along an up-down direction, 

 the lift is capable of changing a height of the support surface to a first 

height higher than the placement surface, a second height lower than the 

placement surface, and a third height lower than the second height, 5 

 the transfer device transfers the article to and from the transfer point 

by raising and lowering the support surface between the first height and the 

second height or the third height, 

 the transport vehicle performs the turning operation with the support 

surface positioned at the second height in response to changing a direction of 10 

the carriage body without changing an orientation in a plan view of the article 

supported by the support surface by causing the turner to turn the support 

relative to the carriage body, and 

 the transport vehicle travels with the support surface positioned at the 

second height if a straight distance from a travel starting point at which the 15 

transport vehicle starts traveling while supporting the article to the directional 

change position at which the transport vehicle is to perform the turning 

operation that does not involve a change of the orientation of the article is 

within a predetermined distance, and the transport vehicle travels with the 

support surface positioned at the third height if the straight distance is longer 20 

than the predetermined distance. 

[0106] According to this configuration, the travel speed of the transport 

vehicle is unlikely to be high if the straight distance is within the 

predetermined distance.  Thus, even if the article supported by the support 

surface is maintained at a relatively high position by positioning the support 25 

surface at the second height, the carriage body can travel without making the 

orientation of the article unstable.  Further, the transport vehicle can reach 

the directional change position where the transport vehicle is to perform the 

turning operation while maintaining the height of the support surface at the 

second height.  Thus, the transport vehicle can transition to the turning 30 

operation at this directional change position without changing the height of the 

support surface.  Accordingly, the transport time of the article can be 

shortened.  Furthermore, according to this configuration, the center of gravity 

of the transport vehicle can be lowered by positioning the support surface to 

the third height if the straight distance is longer than the predetermined 35 

distance.  The transport vehicle can therefore travel at high speed while 
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stabilizing the orientation of the article.  Accordingly, the transport time of 

the article can also be shortened from this point. 

[0107] It is preferable that the carriage body is capable of traveling at a 

predetermined reference speed, and 

 the carriage body travels at a speed lower than the reference speed or 5 

stops while the lift raises and lowers the support surface between the first 

height and the second height or the third height. 

[0108] While the support surface is positioned at the first height, the position 

of the article supported by the support surface is higher than while the support 

surface is positioned at the second or third height, making the orientation of 10 

the article less stable accordingly.  According to this configuration, if the 

height of the support surface is changed, and this change includes a state 

where the height of the support surface is the first height, the carriage body 

travels at a speed lower than the reference speed, or stops.  Therefore, it is 

possible to change the height of the support surface with high reliability in 15 

cases including a state where the height of the support surface is the first 

height. 

[0109] It is preferable that the lift raises and lowers the support surface 

between the second height and the third height while the carriage body travels. 

[0110] Compared to performing a change of the height of the support surface 20 

that includes a state where the height of the support surface is the first height, 

the orientation of the article can easily be stabilized in the case of performing 

a change of the height of the support surface between the second height and 

the third height that does not include a state where the height of the support 

surface is the first height.  According to this configuration, in such a case, the 25 

travel of the carriage body and the change of the height of the support surface 

can be performed at the same time by changing the height of the support 

surface while the carriage body travels.  This makes it easy to shorten the 

transport time. 

[0111] It is preferable that the transport vehicle includes auxiliary supports 30 

configured to assist the support in supporting the article, 

 the auxiliary supports are separated from each other with the support 

therebetween in a plan view, 

 the auxiliary supports each have an auxiliary support surface whose 

height is fixed, and 35 

 the third height is the same as or lower than the height of the auxiliary 
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support surface. 

[0112] According to this configuration, the article can be supported using the 

auxiliary support surface with the support surface positioned at the third 

height, thereby supporting the article more stably. 

[0113] It is preferable that the transport vehicle performs the turning 5 

operation with the support surface positioned at the third height in response 

to changing the orientation in a plan view of the article supported by the 

support surface in conjunction with the turning operation. 

[0114] According to this configuration, the orientation in a plan view of the 

article can be changed together with the orientation of the carriage body due 10 

to the transport vehicle performing the turning operation while supporting the 

article using the auxiliary support surface by positioning the support surface 

at the third height.  With this, the orientation in a plan view of the article can 

be changed to an orientation suitable for the transfer point by the turning 

operation of the transport vehicle. 15 

[0115] It is preferable that the transport facility further includes a control 

device, and 

 the control device sets a transport route from a transport source to a 

transport destination of the article, and determines based on the transport 

route whether the straight distance is within the predetermined distance. 20 

[0116] According to this configuration, the control device can more 

appropriately determine whether the straight distance is within the 

predetermined distance. 

[0117] It is preferable that the transport vehicle includes a detector, 

 the transport facility further includes detection target sections that are 25 

detectable by the detector and located at a plurality of locations on the floor, 

 the transport route is set in such a manner as to connect a plurality of 

the detection target sections, and 

 the directional change position is determined based on positions of the 

plurality of detection target sections. 30 

[0118] According to this configuration, a relatively simple configuration 

allows the traveling position of the transport vehicle to be controlled with high 

accuracy.  Further, it is easy to flexibly change the transport route and the 

directional change position of the transport vehicle in accordance with, for 

example, the management situation of the facility. 35 

[0119] It is preferable that the support has a regular N-sided polygonal shape 
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(N is an integer greater than or equal to three) in a plan view, and 

 the turner turns the support in 360/N degree increments relative to the 

carriage body. 

[0120] According to this configuration, even if the transport vehicle performs 

the turning operation without the support changing its orientation in a plan 5 

view, the relationship in a plan view between the outer shape of the support 

and the carriage body can be made the same.  Therefore, the structure of the 

support and the carriage body can easily be simplified. 

[0121] It is preferable that the transfer point includes: 

  a plurality of columns spaced apart from each other at least in 10 

a vehicle width direction of the transport vehicle; and 

  article receivers located at upper portions of the columns, 

 the plurality of article receivers each have the placement surface, and 

 the transport vehicle transfers the article to and from the transfer 

point by raising and lowering the support surface between the first height and 15 

the second height or the third height, with the support positioned between the 

plurality of article receivers in a plan view. 

[0122] According to this configuration, it is possible to easily realize a 

configuration in which the article can be transferred to and from the transfer 

point by raising and lowering the support surface. 20 

[0123] It is preferable that the plurality of article receivers each have a 

regulator protruding upward from the placement surface and configured to 

regulate a position in a horizontal direction of the article placed on the 

placement surface, and 

 the first height is set to a position higher than an upper end of the 25 

regulator. 

[0124] According to this configuration, the regulator can regulate the position 

in the horizontal direction of the article placed at the transfer point.  Further, 

it is possible to prevent the support and the regulator from interfering with 

each other even while the transport vehicle moves in and out of the transfer 30 

point with the support surface positioned at the first height. 

 

Industrial Applicability 

[0125] The technology according to the present disclosure can be applied to a 

transport facility that includes a transfer point having a placement surface on 35 

which an article is placed, and a transport vehicle including a transfer device 
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configured to transfer the article to and from the transfer point and a carriage 

body configured to travel while supporting the transfer device. 

 

Description of Reference Signs 

[0126] 100: transport facility 5 

 1: transport vehicle 

 10: carriage body 

 20: transfer device 

 21: support 

 21f: support surface 10 

 22: lift 

 23: turner 

 30: auxiliary support 

 30f: auxiliary support surface 

 40: detector 15 

 7: transfer point 

 7f: placement surface 

 72: column 

 720: article receiver 

 721: regulator 20 

 8: detection target section 

 80: directional change position 

 9: article 

 Ax: turning axis 

 C: control device 25 

 Pa: transport destination 

 Pd: transport source 

 R: transport route 

 L: straight distance 

 Ls: predetermined distance 30 

 H1: first height 

 H2: second height 

 H3: third height 

 Vs: reference speed 

35 
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CLAIMS 

 

1. A transport facility comprising: 

 a transfer point having a placement surface on which an article is 

placeable; and 5 

 a transport vehicle including: 

  a transfer device configured to transfer the article to and from 

the transfer point; and 

  a carriage body configured to travel while supporting the 

transfer device, 10 

 wherein the transport vehicle is configured to travel along a floor and 

perform a turning operation to change a travel direction at a directional change 

position determined in accordance with a destination, 

 the transfer device includes: 

  a support having a support surface configured to support the 15 

article from below, 

  a lift configured to raise and lower the support, and 

  a turner configured to turn the support relative to the carriage 

body about a turning axis extending along an up-down direction, 

 the lift is capable of changing a height of the support surface to a first 20 

height higher than the placement surface, a second height lower than the 

placement surface, and a third height lower than the second height, 

 the transfer device transfers the article to and from the transfer point 

by raising and lowering the support surface between the first height and the 

second height or the third height, 25 

 the transport vehicle performs the turning operation with the support 

surface positioned at the second height in response to changing a direction of 

the carriage body without changing an orientation in a plan view of the article 

supported by the support surface by causing the turner to turn the support 

relative to the carriage body, and 30 

 the transport vehicle travels with the support surface positioned at the 

second height if a straight distance from a travel starting point at which the 

transport vehicle starts traveling while supporting the article to the directional 

change position at which the transport vehicle is to perform the turning 

operation that does not involve a change of the orientation of the article is 35 

within a predetermined distance, and the transport vehicle travels with the 
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support surface positioned at the third height if the straight distance is longer 

than the predetermined distance. 

 

2. The transport facility according to claim 1, 

 wherein the carriage body is capable of traveling at a predetermined 5 

reference speed, and 

 the carriage body travels at a speed lower than the reference speed or 

stops while the lift raises and lowers the support surface between the first 

height and the second height or the third height. 

 10 

3. The transport facility according to claim 2, 

 wherein the lift raises and lowers the support surface between the 

second height and the third height while the carriage body travels. 

 

4. The transport facility according to claim 1, 15 

 wherein the transport vehicle includes auxiliary supports configured 

to assist the support in supporting the article, 

 the auxiliary supports are separated from each other with the support 

therebetween in a plan view, 

 the auxiliary supports each have an auxiliary support surface whose 20 

height is fixed, and 

 the third height is the same as or lower than the height of the auxiliary 

support surface. 

 

5. The transport facility according to claim 4, 25 

 wherein the transport vehicle performs the turning operation with the 

support surface positioned at the third height in response to changing the 

orientation in a plan view of the article supported by the support surface in 

conjunction with the turning operation. 

 30 

6. The transport facility according to claim 1, further comprising: 

 a control device, 

 wherein the control device sets a transport route from a transport 

source to a transport destination of the article, and determines based on the 

transport route whether the straight distance is within the predetermined 35 

distance. 
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7. The transport facility according to claim 6, 

 wherein the transport vehicle includes a detector, 

 the transport facility further comprises detection target sections that 

are detectable by the detector and located at a plurality of locations on the floor, 5 

 the transport route is set in such a manner as to connect a plurality of 

the detection target sections, and 

 the directional change position is determined based on positions of the 

plurality of detection target sections. 

 10 

8. The transport facility according to claim 1, 

 wherein the support has a regular N-sided polygonal shape (N is an 

integer greater than or equal to three) in a plan view, and 

 the turner turns the support in 360/N degree increments relative to the 

carriage body. 15 

 

9. The transport facility according to claim 1, 

 wherein the transfer point includes: 

  a plurality of columns spaced apart from each other at least in 

a vehicle width direction of the transport vehicle; and 20 

  article receivers located at upper portions of the columns, 

 the plurality of article receivers each have the placement surface, and 

 the transport vehicle transfers the article to and from the transfer 

point by raising and lowering the support surface between the first height and 

the second height or the third height, with the support positioned between the 25 

plurality of article receivers in a plan view. 

 

10. The transport facility according to claim 9, 

 wherein the plurality of article receivers each have a regulator 

protruding upward from the placement surface and configured to regulate a 30 

position in a horizontal direction of the article placed on the placement surface, 

and 

 the first height is set to a position higher than an upper end of the 

regulator. 

35 


