
FP17-0973-00SG-MRT 

DESCRIPTION 

Title of Invention 

OVERHEAD CONVEYANCE VEHICLE 

Technical Field 

	

5 	[0001] An aspect of the present invention relates to an overhead 

transport vehicle. 

Background Art 

[0002] Overhead transport vehicles are known to travel through a 

location near the ceiling or higher than the floor, for example, in a clean 

	

10 	room to convey articles such as semiconductor wafers or liquid crystal 

substrates (for example, see Patent Literature 1). Such an overhead 

transport vehicle conveys an article stored in a container with a lid. 

Citation List 

Patent Literature 

	

15 	[0003] [Patent Literature 1] Japanese Unexamined Patent Publication 

No. 2000-191272 

Summary of Invention 

Technical Problem 

[0004] Since such overhead transport vehicles travel through a higher 

	

20 	position, work vehicles or unmanned transport vehicles pass through or 

work vehicles perform operation below a travel rail of the overhead 

transport vehicles. In order to ensure safety in case of dropping of the 

lid from an overhead transport vehicle, access of work vehicles below 

the travel rail is sometimes restricted during traveling of overhead 

25 	transport vehicles. However, such operation is inconvenient because 

access of work vehicles is restricted every time the overhead transport 
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vehicle passes. 

[0005] An object of an aspect of the present invention is to provide an 

overhead transport vehicles that each prevent dropping of a lid from a 

container. 

	

5 	Solution to Problem 

[0006] An overhead transport vehicle according to an aspect of the 

present invention is able to travel along a track and convey a container 

in a suspended state, the container including a removable lid. The 

overhead transport vehicle includes a gripper to grip the container with 

	

10 	the lid oriented in a width direction crossing a traveling direction, a pair 

of frames disposed at front and back in the traveling direction relative to 

the gripper, and a first lid drop-preventing member configured to be 

pivotable along a horizontal plane about a pivot shaft in a vertical 

direction, between an advanced position disposed in front of the lid and 

	

15 	a retracted position disposed at a position retracted from the front of the 

lid. 

[0007] In the overhead transport vehicle with this configuration, since 

the first lid drop-preventing member is provided and has a pivot shaft in 

the vertical direction and is able to advance to the advanced position 

	

20 	disposed in front of the lid, the lid is able to be held in position even if 

the lid is detached from the container. This configuration prevents 

dropping of the lid from the container. 

[0008] In the overhead transport vehicle according to an aspect of the 

present invention, each of the pair of frames may store therein a pivot 

	

25 	mechanism for the first lid drop-preventing member. When a position 

of the lid in the width direction is a reference position, a position of the 
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pivot shaft may be offset behind the reference position with the lid 

viewed from the front. 

[0009] In such an overhead transport vehicle, it is desired that the 

front-side frame and the back-side frame disposed at the front and the 

	

5 	back of the body frame have a reduced or minimum size in the width 

direction perpendicular or substantially perpendicular to the traveling 

direction in order to reduce the limit of movement in the traveling 

direction. In the overhead transport vehicle with this configuration, 

since the position of the pivot shaft is offset behind the reference 

	

10 	position with the lid viewed from the front, the pivot mechanism for the 

first lid drop-preventing member is able to be brought closer to the 

center in the width direction of the frame. This configuration reduces 

or prevents an increase in size in the frame width direction even when 

the pivot mechanism for the lid drop-preventing member is provided in 

	

15 	each of the frames at the front and the back in the traveling direction. 

[0010] In the overhead transport vehicle according to an aspect of the 

present invention, the first lid drop-preventing member may be a 

plate-shaped member extending from the pivot shaft to a front end and 

including a bending portion and a linear portion between the bending 

	

20 	portion and the front end. In the overhead transport vehicle with this 

configuration, for example, when the first lid drop-preventing member 

is positioned at the advanced position, the first lid drop-preventing 

member is able to be set in parallel or substantially in parallel with the 

lid. The distance between the first lid drop-preventing member and the 

25 	container therefore is able to be easily adjusted. 

[0011] In the overhead transport vehicle according to an aspect of the 
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present invention, the linear portion may be disposed in parallel with the 

lid when the first lid drop-preventing member is positioned at the 

advanced position. In the overhead transport vehicle with this 

configuration, the distance between the first lid drop-preventing 

5 	member and the container is able to be easily adjusted. 

[0012] In the overhead transport vehicle according to an aspect of the 

present invention, when the first lid drop-preventing member is 

positioned at the advanced position, letting a distance between an end 

portion of the container in the traveling direction and the first lid 

10 	drop-preventing member be a first distance and the distance between a 

center portion closer to a center than the end portion of the container 

and the first lid drop-preventing member be a second distance, the first 

distance may be equal to the second distance or longer than the second 

distance. In the overhead transport vehicle with this configuration, the 

15 	distance from the end portion of the container with which the first lid 

drop-preventing member tends to come into contact is able to be easily 

adjusted. 

[0013] The overhead transport vehicle according to an aspect of the 

present invention may further include a guide disposed at each of the 

20 	pair of frames. The guide includes a first support portion with a 

cylindrical shape extending in the vertical direction and a second 

support portion disposed so as to be pivotable along an outer 

circumferential surface of the first support portion to maintain a certain 

gap from the outer circumferential surface of the first support portion. 

25 	The first lid drop-preventing member may be movable in the gap. In 

the overhead transport vehicle with this configuration, the first lid 
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drop-preventing member is able to be smoothly moved to the advanced 

position and the retracted position. 	In addition, the first lid 

drop-preventing member is able to be stored in the frame stably against 

vibration during traveling. 

	

5 	[0014] The overhead transport vehicle according to an aspect of the 

present invention may further include a second lid drop-preventing 

member configured to be movable between an advanced position 

disposed below the lid and a retracted position disposed at a position 

refracted from below the lid. 	Movement of the second lid 

	

10 	drop-preventing member to the advanced position and the retracted 

position may be interlocked with movement of the first lid 

drop-preventing member to the advanced position and the retracted 

position. In the overhead transport vehicle with this configuration, 

since the members having different functions are able to be moved 

	

15 	simultaneously, dropping of the lid is able to be effectively prevented. 

The different members are able to be moved, for example, using a 

common drive source. 

[0015] The overhead transport vehicle according to an aspect of the 

present invention may further include a swing-preventing member 

	

20 	movable between an advanced position disposed in contact with a side 

surface of the container and a retracted position disposed at a position 

away from the side surface of the container. Movement of the 

swing-preventing member to the advanced position and the retracted 

position may be interlocked with movement of the first lid 

	

25 	drop-preventing member to the advanced position and the retracted 

position. In the overhead transport vehicle with this configuration, 
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since the members having different functions are able to be moved 

simultaneously, dropping of the lid and swinging of the container is able 

to be effectively prevented. The different members are able to be 

moved, for example, using a common drive source. 

5 	Advantageous Effects of Invention 

[0016] According to an aspect of the present invention, dropping of the 

lid from the container can be prevented. 

Brief Description of Drawings 

[0017] FIG 1 is a front view illustrating an overhead transport vehicle 

10 	according to an embodiment. 

FIG 2 is a cross-sectional view taken along line 	when a 

first lid drop-preventing member in FIG 1 is positioned at an advanced 

position. 

FIG 3 is a perspective view of each mechanism disposed inside 

15 	a frame when the first lid drop-preventing member in FIG 1 is 

positioned at the advanced position. 

FIG 4 is a cross-sectional view taken along line II-II when the 

first lid drop-preventing member in FIG. 1 is positioned at a retracted 

position. 

20 	 FIG 5 is a perspective view of each mechanism disposed inside 

the frame when the first lid drop-preventing member in FIG 1 is 

positioned at the retracted position. 

FIG 6 is an enlarged perspective view of the vicinity of a guide. 

FIGs. 7(A) to 7(C) are diagrams illustrating transition of the first 

25 	lid drop-preventing member in FIG 1 moving from the retracted 

position to the advanced position. 
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FIG 8 is a plan view of a second lid drop-preventing member 

and a swing-preventing member in FIG 1 positioned at the retracted 

position. 

FIG 9 is a plan view of the second lid drop-preventing member 

	

5 	and the swing-preventing member in FIG 1 positioned at the advanced 

position. 

FIGs. 10(A) to 10(C) illustrate the function of the first lid 

drop-preventing member and the second lid drop-preventing member 

according to an embodiment. 

	

10 	 FIG 11 is a perspective view of each mechanism disposed inside 

the frame when the first lid drop-preventing member according to a 

modification is positioned at the advanced position. 

Description of Embodiments 

[0018] A preferred embodiment of an aspect of the present invention 

	

15 	will be described in detail below with reference to the drawings. It is 

noted that in a description of the drawings the same elements are 

denoted by the same reference signs and an overlapping description will 

be omitted. 

[0019] An overhead transport vehicle 1 illustrated in FIG 1 travels 

	

20 	along a travel rail (track) 2 provided at a position higher than the floor, 

such as the ceiling of a clean room. The overhead transport vehicle 1 

conveys a front-opening unified pod (FOUP) (container) 90, for 

example, between a storage facility and a predetermined load port. 

The FOUP 90 has a box-shaped casing 91 having an opening and a lid 

	

25 	93 covering the opening. The lid 93 is provided so as to be removable 

from the casing 91. For example, a plurality of semiconductor wafers 
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or reticles are stored in the FOUP 90. The FOUP 90 include a flange 

95 to be held by the overhead transport vehicle 1. 

[0020] In the following description, the left-right direction (the X-axis 

direction) in FIG 1 is the front-back direction (traveling direction) of 

	

5 	the overhead transport vehicle 1, for convenience of explanation. The 

up-down direction in FIG. 1 is the vertical direction (the Z-axis 

direction) of the overhead transport vehicle 1. The depth direction in 

FIG 1 is the width direction (the Y-axis direction) of the overhead 

transport vehicle 1. The X axis, the Y axis, and the Z axis are 

	

10 	orthogonal to each other. 

[0021] As illustrated in FIG 1, the overhead transport vehicle 1 

includes a travel driver 3, a horizontal driver 5, a rotation driver 6, an 

elevation driver 7, an elevation device 10, a holder (gripper) 11, a first 

lid drop-preventing member 20, a second lid drop-preventing member 

	

15 	40, a swing-preventing member 70, a pivot mechanism 50 (see FIG 3) 

for the first lid drop-preventing member 20, and a movement 

mechanism 60 (see FIG 8) for the second lid drop-preventing member 

40 and the swing-preventing member 70. The overhead transport 

vehicle 1 is provided with a pair of frames 8 and 8 in the front-back 

	

20 	direction so as to cover the horizontal driver 5, the rotation driver 6, the 

elevation driver 7, the elevation device 10, and the holder 11. A pair of 

frames 8 and 8 defines a space in which a FOUP 90 is stored below the 

holder 11 in a state in which the elevation device 10 is elevated to the 

elevation end. 

	

25 	[0022] The travel driver 3 moves the overhead transport vehicle 1 along 

the travel rail 2. The travel driver 3 is disposed in the travel rail 2. 
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The travel driver 3 drives a roller (not shown) traveling on the travel rail 

2. 	The horizontal driver 5 is connected below the travel driver 3 with a 

shaft 3A interposed. The horizontal driver 5 moves the rotation driver 

6, the elevation driver 7, and the elevation device 10 in a direction 

	

5 	(width direction) orthogonal to the extending direction of the travel rail 

2 in a horizontal plane. The rotation driver 6 rotates the elevation 

driver 7 and the elevation device 10 in a horizontal plane. The 

elevation driver 7 elevates and lowers the elevation device 10 by 

winding and unwinding four belts 9. An appropriate suspension 

	

10 	member such as wire and rope may be used for the belts 9 in the 

elevation driver 7. 

[0023] The elevation device 10 in the present embodiment is provided 

so as to be elevated and lowered by the elevation driver 7, and defines 

and functions as a platform in the overhead transport vehicle 1. The 

	

15 	holder 11 holds the FOUP 90. The holder 11 includes a pair of 

L-shaped arms 12 and 12, hands 13 and 13 fixed to the arms 12 and 12, 

and an opening and closing mechanism 15 to open and close the pair of 

arms 12 and 12. 

[0024] A pair of arms 12 and 12 is connected to the opening and closing 

	

20 	mechanism 15. The opening and closing mechanism 15 moves a pair 

of aims 12 and 12 in a direction in which they move closer to each other 

and a direction in which they move apart from each other. The 

opening and closing mechanism 15 operates to allow a pair of arms 12 

and 12 to advance and retract in the front-back direction. A pair of 

25 

	

	hands 13 and 13 fixed to the arms 12 and 12 are thus opened and closed. 

In the present embodiment, the level position of the holder 11 (elevation 
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device 10) is adjusted such that the holding surfaces of the hands 13 are 

below the level of the lower surface of the flange 95 when a pair of 

hands 13 and 13 is in the open state. Then, in this state, a pair of hands 

13 and 13 is closed such that the holding surfaces of the hands 13 and 

	

5 	13 advance to below the lower surface of the flange 95. In this state, 

the elevation device 10 is elevated such that a pair of hands 13 and 13 

holds (grips) the flange 95 to carry the FOUP 90. 

[0025] As illustrated in FIG. 2 to FIG 5, the first lid drop-preventing 

member 20 is disposed on the front surface of the lid 93 to prevent 

	

10 	dropping of the lid 93 from the FOUP 90 held by the holder 11 (see FIG 

1). Specifically, as illustrated in FIG 10(B), the function is fulfilled 

when the lid falls obliquely to the opening of the case 91. As 

illustrated in FIG 2 to FIG 5, the first lid drop-preventing member 20 

include a pivot shaft in the vertical direction and is provided so as to be 

	

15 	pivotable along a front surface 90a and a side surface 90b of the FOUP 

90, between an advanced position P1 disposed in front of the lid 93 and 

a retracted position P2 disposed at a position retracted from the front of 

the lid 93. 

[0026] The first lid drop-preventing member 20 is a plate-shaped 

	

20 	member extending from the pivot shaft 20a and extending to a front end 

20b. The first lid drop-preventing member 20 is formed of a material 

such as stainless steel. The first lid drop-preventing member 20 

includes a first linear portion 21, a first bending portion 22, a second 

linear portion 23, a second bending portion (bending portion) 24, and a 

	

25 	third linear portion (linear portion) 25. The first lid drop-preventing 

member 20 include a hole 20c extending through the second linear 
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portion 23, the second bending portion 24, and the third linear portion 

25. This structure reduces the weight of the first lid drop-preventing 

member 20 while keeping the distance in the vertical direction. In the 

present embodiment, the first lid drop-preventing member 20 extends 

	

5 	from the pivot shaft 20a and extends to the front end 20b with an aim 58 

interposed. However, the first lid drop-preventing member 20 may be 

a single member extending from the pivot shaft 20a to the front end 20b. 

[0027] The first linear portion 21 is a part fixed to the arm 58 of the 

pivot mechanism 50 described in detail later. The first bending portion 

	

10 	22 is a connector between the first linear portion 21 and the second 

linear portion 23 and is bent by presswork. The second linear portion 

23 is supported by a guide 30 described in detail later. The second 

bending portion 24 is a connector between the second linear portion 23 

and the third linear portion 25 and is bent by presswork. The third 

	

15 	linear portion 25 includes the front end 20b of the first lid 

drop-preventing member 20. 

[0028] The third linear portion 25 is parallel or substantially parallel 

with the lid 93 when the first lid drop-preventing member 20 is 

positioned at the advanced position Pl. 	When the first lid 

	

20 	drop-preventing member 20 is at the advanced position P1, letting the 

distance between an end portion 90c of the FOUP 90 in the traveling 

direction and the first lid drop-preventing member 20 be a first distance 

DI and the distance between a center portion 90d closer to the center 

than the end portion 90c of the FOUP 90 and the first lid 

	

25 	drop-preventing member 20 be a second distance D2, the first distance 

131 is set so as to be equal to the second distance D2 or longer than the 
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second distance D2. In the present embodiment, the first distance Dl 

and the second distance D2 are set to be equal to each other. 

[0029] A pair of frames 8 and 8 are each provided with the guide 30. 

As illustrated in FIG. 6, the guide 30 includes a first support portion 31 

	

5 	with a cylindrical shape extending in the vertical direction and a second 

support portion 33 with a cylindrical shape extending in the vertical 

direction. The second support portion 33 is pivotable along an outer 

circumferential surface 31a of the first support portion 31 with a certain 

gap G kept from the outer circumferential surface 31a of the first 

	

10 	support portion 31. The first lid drop-preventing member 20 is able to 

pass through the gap G and is movable in the gap G The guide 30 is 

fixed to the frame 8 with a bracket 35. 

[0030] As illustrated in FIG 2 to FIG 5, each of a pair of frames 8 and 

8 stores therein the pivot mechanism 50 for the first lid drop-preventing 

	

15 	member 20. When the position of the lid 93 in the width direction is a 

reference position BL, the position of the pivot shaft 20a of the first lid 

drop-preventing member 20 is offset by a distance D3 behind the 

reference position BL with the lid 93 viewed from the front. 

[0031] The pivot mechanism 50 includes a driver 51, a drive shaft 52, a 

	

20 	first gear 53, a second gear 54, a first link 55, a second link 56, a third 

gear 57, and an arm 58. The pivot mechanism 50 converts pivot 

motion by the driver 51 into linear motion (reciprocating motion 

between the advanced position and the retracted position) of the first lid 

drop-preventing member 20. The operation of the pivot mechanism 50 

	

25 	is described below with reference to FIGs. 7(A), 7(B), and 7(C). 

[0032] As illustrated in FIGs. 7(A), 7(B), and 7(C), the drive shaft 52 
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pivoted by the driver 51 includes a gear. The first gear 53 is able to be 

engaged with the gear of the drive shaft 52 so that when the drive shaft 

52 rotates in the arrow direction al, the first gear 53 also rotates in the 

arrow direction a2. The second gear 54 is fixed to the first gear 53 so 

	

5 	that when the first gear 53 rotates in the arrow direction a2, the second 

gear 54 also rotates in the arrow direction a3. The first link 55 is 

connected to a position shifted from the pivot axis of the second gear 

54. 	The rotational motion of the second gear 54 in the arrow direction 

a3 priduces a linear motion in the arrow direction a4 to the first link 55. 

	

10 	[0033] The first link 55 and the second link 56 are connected to each 

other in a pivotable manner, and the second link 56 is fixed to the third 

gear 57. The movement of the second link 56 when the first link 55 

moves in the arrow direction a4 causes the third gear 57 to rotate in the 

arrow direction a5. The third gear 57 and the arm 58 include 

	

15 	respective gears engaged with each other. When the third gear 57 

rotates in the arrow direction a5, the arm 58 rotates in the arrow 

direction a6. When the arm 58 rotates in the arrow direction a6, the 

end portion of the arm 58 having the first lid drop-preventing member 

20 fixed thereto rotates in the arrow direction a7. The first lid 

	

20 	drop-preventing member 20 is thus pushed from the side surface of the 

FOUP 90 (the inside of the frame 8) to the front surface of the FOUP 90 

(arrow direction a8). That is, the first lid drop-preventing member 20 

advances from the retracted position P2 to the advanced position Pl. 

The first lid drop-preventing member 20 is moved from the advanced 

	

25 	position P1 to the retracted position P2 through the operation in the 

opposite direction to the operation described above. 
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[0034] As illustrated in FIG 2, the second lid drop-preventing member 

40 is disposed on the lower surface of the FOUP 90 to prevent dropping 

of the FOUP 90 itself held by the holder 11 (see FIG 1) and the lid 93 

from the FOUP 90. Specifically, as illustrated in FIG 10(C), the 

	

5 	function is fulfilled when the lid 93 is detached in parallel with the 

opening of the casing 91. The second lid drop-preventing member 40 

is a plate-shaped member extending in the width direction and is formed 

of a material such as stainless steel. The second lid drop-preventing 

member 40 is movable between an advanced position P3 disposed 

	

10 	below the lid 93 as illustrated in FIG 2 and FIG 9 and a position 

retracted from below the lid 93, that is, a retracted position P4 disposed 

at a position stored in the region of the frame 8 when viewed vertically 

from above as illustrated in FIG 8. 

[0035] As illustrated in FIG 3 and FIG 5, the movement of the second 

	

15 	lid drop-preventing member 40 to the advanced position P3 and the 

refracted position P4 is interlocked with the movement of the first lid 

drop-preventing member 20 to the advanced position P1 and the 

retracted position P2. That is, when the first lid drop-preventing 

member 20 advances to the advanced position P1, the second lid 

	

20 	drop-preventing member 40 also advances to the advanced position P3. 

When the first lid drop-preventing member 20 retracts to the retracted 

position P2, the second lid drop-preventing member 40 also retracts to 

the retracted position P4. 

[0036] The swing-preventing member 70 illustrated in FIG 1 supports 

25 	the side surface 90b of the FOUP 90 in contact therewith to suppress 

swinging in the front-back direction (travel direction) and the left-right 
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direction of the FOUP 90 held by the holder 11 in the overhead transport 

vehicle 1 during travel. As illustrated in FIG 3 and FIG 5, the 

swing-preventing member 70 includes two rollers 70A and 70A that 

support the FOUP 90 (see FIG 1) in contact therewith. The 

	

5 	swing-preventing member 70 is provided so as to be movable between 

an advanced position P5 disposed in contact with the side surface 90b of 

the FOUP 90 as illustrated in FIG 3 and FIG 9 and a retracted position 

P6 disposed at a position away from the side surface 90b of the FOUP 

90 as illustrated in FIG 5 and FIG 8. 

	

10 	[0037] As illustrated in FIG 3 and FIG 5, the movement of the 

swing-preventing member 70 to the advanced position P5 and the 

retracted position P6 is interlocked with the movement of the first lid 

drop-preventing member 20 to the advanced position P1 and the 

retracted position P2. That is, when the first lid drop-preventing 

	

15 	member 20 advances to the advanced position P 1 , the swing-preventing 

member 70 also advances to the advanced position P5. When the first 

lid drop-preventing member 20 retracts to the retracted position P2, the 

swing-preventing member 70 also retracts to the retracted position P6. 

The interlocked motion of the second lid drop-preventing member 40 

	

20 	and the swing-preventing member 70 with the first lid drop-preventing 

member 20 is described below. 

[0038] As illustrated in FIG 8 and FIG 9, the movement mechanism 60 

for the second lid drop-preventing member 40 and the swing-preventing 

member 70 is stored in each of a pair of frames 8 and 8 (see FIG 2 and 

25 	FIG 4) and includes a cam 61, a third link 62, an elastic member 65, a 

fourth link 66, and a fifth link 68 
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[0039] The cam 61 is connected to the third gear 57 so as to pivot 

integrally with the third gear 57 that pivots in the advancing operation 

of the first lid drop-preventing member 20 (see FIG 2 and FIG. 4). 

When the third gear 57 rotates, the cam 61 interlocked with this rotation 

	

5 	rotates in the arrow direction al 1. The cam 61 is fixed to the third link 

62 and connected to the fifth link 68 with an elastic member 65 

interposed. The fifth link 68 is pivotably connected to the fourth link 

66. When the cam 61 rotates, the third link 62 rotates in the arrow 

direction al2 starting from the pivot point with the cam 61. 

	

10 	Simultaneously, the fifth link 68 rotates in the arrow direction a21 

starting from the pivot point with the fourth link 66. Simultaneously, 

the fourth link 66 rotates in the arrow direction a22 starting from the 

pivot point with the fifth link 68 

[0040] Through the operation described above, the second lid 

	

15 	drop-preventing member 40 pivotably connected with the third link 62 

and the fourth link 66 advances from the retracted position P4 to the 

advanced position P3, and the swing-preventing member 70 pivotably 

connected with the fifth link 68 advances from the retracted position P6 

to the advanced position P5. The second lid drop-preventing member 

	

20 	40 and the swing-preventing member 70 are moved from the advanced 

position P5 to the retracted position P6 through the operation in the 

opposite direction to the operation described above. 

[0041] The operation effect of the overhead transport vehicle 1 in the 

foregoing embodiment is described. In the overhead transport vehicle 

	

25 	1 in the present embodiment, as illustrated in FIG 2, since the first lid 

drop-preventing member 20 is able to advance to the advanced position 
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P1 disposed in front of the lid 93, the lid 93 is able to be held in position 

even if the lid 93 is detached from the FOUP 90. This configuration 

prevents the lid 93 from dropping from the FOUP 90. 

[0042] In the overhead transport vehicle 1 in the foregoing 

	

5 	embodiment, as illustrated in FIG 2 and FIG. 4, since the position of the 

pivot shaft 20a is offset (distance D3) behind the reference position BL 

with the lid 93 viewed from the front, the pivot mechanism 50 for the 

first lid drop-preventing member 20 is able to be brought closer to the 

center in the width direction of the frame 8. With this configuration, 

	

10 	although the pivot mechanism 50 for the first lid drop-preventing 

member 20 that prevents dropping of the lid 93 from the FOUP 90 is 

provided in each of the frames 8 and 8 at the front and the back in the 

traveling direction, an increase in size in the width direction of the 

frames 8 is reduce or prevented. 

	

15 	[0043] In the overhead transport vehicle 1 in the foregoing 

embodiment, as illustrated in FIG 2, the third linear portion 25 is 

formed between the second bending portion 24 and the front end 20b of 

the first lid drop-preventing member 20. 	When the first lid 

drop-preventing member 20 is positioned at the advanced position P 1 , 

	

20 	the first lid drop-preventing member 20 is able to be set in parallel or 

substantially with the lid 93. The distance (D1, D2) between the first 

lid drop-preventing member 20 and the FOUP 90 thus is able to be 

easily adjusted. As described above, since the distance (Dl, D2) 

between the first lid drop-preventing member 20 and the FOUP 90 is 

25 	easily adjusted, the distance Dl from the first lid drop-preventing 

member 20 is kept in particular at the end portion 90c of the FOUP 90 
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where the first lid drop-preventing member 20 tends to collide with the 

FOUP 90. As a result, the possibility of collision of the first lid 

drop-preventing member 20 with the FOUP 90 is able to be reduced. 

[0044] In the overhead transport vehicle 1 in the foregoing 

	

5 	embodiment, the third linear portion 25 of the first lid drop-preventing 

member 20 is provided in parallel with the lid 93 when the first lid 

drop-preventing member 20 is positioned at the advanced position P1 as 

illustrated in FIG 2. That is, when the first lid drop-preventing 

member 20 is positioned at the advanced position P1, the distance (the 

	

10 	first distance) D1 between the end portion 90c of the FOUP 90 in the 

travel direction and the first lid drop-preventing member 20 is equal to 

the distance (the second distance) D2 between the center portion 90d 

closer to the center than the end portion 90c of the FOUP 90 and the 

first lid drop-preventing member 20. In the overhead transport vehicle 

	

15 	1 with this configuration, the distances D1 and D2 between the first lid 

drop-preventing member 20 and the FOUP 90 are easily adjusted. 

[0045] In the overhead transport vehicle 1 in the foregoing 

embodiment, as illustrated in FIG 6, since each of the frames 8 and 8 is 

provided with the guide 30 that supports the first lid drop-preventing 

	

20 	member 20, the first lid drop-preventing member 20 is able to be 

smoothly moved to the advanced position P1 (see FIG 2) and the 

retracted position P2 (see FIG 4). The first lid drop-preventing 

member 20 is able to be securely fixed to each of the frames 8 and 8 to 

reduce or prevent vibration during traveling of the overhead transport 

	

25 	vehicle 1. 

[0046] In the overhead transport vehicle 1 in the foregoing 
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embodiment, as illustrated in FIG 3 and FIG 5, the movement of the 

second lid drop-preventing member 40 to the advanced position P3 and 

the retracted position P4 is interlocked with the movement of the first 

lid drop-preventing member 20 to the advanced position P1 and the 

	

5 	retracted position P2. The movement of the swing-preventing member 

70 to the advanced position P5 and the retracted position P6 is 

interlocked with the movement of the first lid drop-preventing member 

20 to the advanced position P1 and the retracted position P2. In the 

foregoing embodiment, since the members having different functions is 

	

10 	able to be simultaneously moved, dropping of the lid 93 is able to be 

effectively prevented. 

[0047] Although an embodiment has been described above, an aspect of 

the present invention is not limited to the foregoing embodiment and is 

susceptible to various modifications without departing from the spirit of 

	

15 	the present invention. 

[0048] In the overhead transport vehicle 1 in the foregoing 

embodiment, the first lid drop-preventing member 20 that is a 

plate-shaped member extending from the pivot shaft 20a and extending 

to the front end 20b in one direction has been described. However, for 

	

20 	example, as illustrated in FIG 11, the front end 20b may include a 

fourth linear portion 28 extending in the vertical direction. In this 

configuration, when the lid 93 is detached from the FOUP 90, the lid 93 

is able to be held not only in the front-back direction but also in the 

vertical direction. As a result, the first lid drop-preventing member 20 

	

25 	is able to support the lid 93 more stably. This configuration can 

eliminate the configuration that supports the upper surface of the lid 93 
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which is conventionally provided, for example, at the hands 13 and 13 

of the holder 11. 

[0049] In the foregoing embodiment and modification, the first lid 

drop-preventing member 20, the second lid drop-preventing member 40, 

	

5 	and the swing-preventing member 70 are interlocked with each other. 

However, they may operate individually or any two elements may be 

interlocked with each other. 

Reference Signs List 

[0050] 1 ... overhead transport vehicle, 8 ... frame, 20 ... first lid 

	

10 	drop-preventing member, 20a ... pivot shaft, 21... first linear portion, 

22 ... first bending portion, 23 ... second linear portion, 24 ... second 

bending portion (bending portion), 25 ... third linear portion (linear 

portion), 28 ... fourth linear portion, 30 ... guide, 31 first support portion, 

31a ... outer circumferential surface, 33 ... second support portion, 40 ... 

	

15 	second lid drop-preventing member, 50 ... pivot mechanism, 60 ... 

movement mechanism, 70 ... swing-preventing member, 90 ... FOUP, 

91 ... casing, 93 ... lid, G ... gap. 
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CLAIMS 

1. An overhead transport vehicle capable of traveling along a track 

and convey a container in a suspended state, the container including a 

removable lid, the overhead transport vehicle comprising: 

	

5 	 a gripper to grip the container with the lid oriented in a width 

direction crossing a traveling direction; 

a pair of frames at front and back in the traveling direction 

relative to the gripper; and 

a first lid drop-preventing member pivotable along a horizontal 

	

10 	plane about a pivot shaft in a vertical direction, between an advanced 

position in front of the lid and a retracted position at a position retracted 

from the front of the lid. 

2. The overhead transport vehicle according to claim 1, wherein 

	

15 	 each of the pair of frames stores therein a pivot mechanism for 

the first lid drop-preventing member; and 

when a position of the lid in the width direction is a reference 

position, a position of the pivot shaft is offset behind the reference 

position with the lid viewed from the front. 

20 

3. The overhead transport vehicle according to claim 1 or 2, 

wherein the first lid drop-preventing member includes plate-shaped 

member extending from the pivot shaft to a front end and including a 

bending portion and a linear portion between the bending portion and 

	

25 	the front end. 
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4. 	The overhead transport vehicle according to claim 3, wherein 

the linear portion is disposed in parallel with the lid when the first lid 

drop-preventing member is positioned at the advanced position. 

	

5 	5. 	The overhead transport vehicle according to any one of claims 1 

to 3, wherein 

when the first lid drop-preventing member is positioned at the 

advanced position, letting a distance between an end portion of the 

container in the traveling direction and the first lid drop-preventing 

	

10 	member be a first distance and the distance between a center portion 

closer to a center than the end portion of the container and the first lid 

drop-preventing member be a second distance; 

the first distance is equal or substantially equal to the second 

distance or longer than the second distance. 

15 

6. 	The overhead transport vehicle according to any one of claims 1 

to 5, further comprising a guide at each of the pair of frames, the guide 

including a first support portion with a cylindrical shape extending in 

the vertical direction and a second support portion pivotable along an 

	

20 	outer circumferential surface of the first support portion to maintain a 

gap kept from the outer circumferential surface of the first support 

portion; wherein 

the first lid drop-preventing member is movable in the gap. 

	

25 	7. 	The overhead transport vehicle according to any one of claims 1 

to 6, further comprising a second lid drop-preventing member movable 
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between an advanced position below the lid and a refracted position at a 

position retracted from below the lid; wherein 

movement of the second lid drop-preventing member to the 

advanced position and the retracted position is interlocked with 

	

5 	movement of the first lid drop-preventing member to the advanced 

position and the retracted position. 

8. 	The overhead transport vehicle according to any one of claims 1 

to 7, further comprising a swing-preventing member movable between 

	

10 	an advanced position in contact with a side surface of the container and 

a refracted position at a position spaced away from the side surface of 

the container; wherein 

movement of the swing-preventing member to the advanced 

position and the refracted position is interlocked with movement of the 

	

15 	first lid drop-preventing member to the advanced position and the 

refracted position. 
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