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(57) Abréegée/Abstract:

The present invention makes It easy to employ a floor surface aisle crossing a conveyance path In a conveyance system using a
conveyance carriage 1 which travels on guide rails 7a and /b laid on a floor surface 6 along the conveyance path, wherein at an
alsle crossing section 14 Iin the conveyance path that the aisle on the floor surface crosses, a pit 15 Is provided by digging down
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(57) Abrege(suite)/Abstract(continued):

Into the floor surface 6, and inside this pit 15, elevating guide rails 16a and 16b movable vertically parallel between a raised level at
which the elevating guide rails connect the guide rails 7a and /b before and after the pit 15 and a lowered level at which the upper
surfaces of the elevating guide rails become flush with the floor surface 6 are disposed, and over the pit 15, a floor member 18 Is

laid so as to be flush with or substantially flush with the floor surface 8 while leaving elevating apertures for the elevating guide rails
16a and 16b.
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ABSTRACT
The present 1nventionmakes 1t easy toemploya f1oor surface
aisle crossing a conveyance path in a conveyance system using

a conveyance carriage 1 which travels on guide ralls 7a and 7b

laid on a floor surface 6 along the conveyance path, wherein at
an alsle crossing section 14 in the conveyance path that the aisle
on the floor surface crosses, a pit 15 is provided by digging
down 1nto the floor surface 6, and inside this pit 15, elevating
gulde rails 1l6a and 1l6b movable vertically parallel between a
ralsed level at which the elevating guide rails connect the guide
ralls 7a and 7b before and after the pit 15 and a lowered level
at which the upper surfaces of the elevating guide rails become

flush with the floor surface 6 are disposed, and over the pit

15, afloormember 18 is laidsoas tobe flushwithor substantially

flush with the floor surface 8 while leaving elevating apertures

for the elevating guide rails 1l6a and 16b.
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CARRIAGE-TYPE CONVEYANCE SYSTEM

[Technical Field]

The present invention relates to a carriage—-type conveyance
system using a conveyance carriage which travels on guilde rails
laid on a floor surface along a conveyance path.

[Background Art]

In such a carriage-type conveyance system, when a floor
surface aisle crossing sectionis included in the conveyance path,
generally, toallowavehicle, etc., travelingonthe floor surface
aisle crossing section to safely and easily get over the guide

rails on the conveyance path side, a crossing aisle floor member

is laid to be flush with the upper surfaces of the guide rails

and slopes for eliminating level differences from the floor
surface are formed on both ends of the crossing aisle floor member
although patent documents disclosing this construction cannot

be presented.

Disclosure of the Invention]

[Problem to be Solved by the Invention]

As described above, in the conventional construction 1in
which a crossing aisle floor member having slopes on both ends
is laid on the floor surface, not only is extra labor required
to move a handcart or the like on the crossing aisle but also

the safety is lowered in comparison with a flat floor surface
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on which no guide rails are laid.
[Means for Solving the Problem]

An object of the present invention 1is to provide a
carriage-type conveyance system which can solve the conventional
problem described above, and a carriage-type conveyance system
according to a first aspect which uses, shown with the reference
numerals in parentheses of the embodiment described later, a
conveyance path formed by guide rails (7a and 7b) laid on a floor
surface and a conveyance carriage (1) which travels on the guide
rails (7a and 7b), and is provided with an aisle crossing section
(14) which an aisle (13) on the floor surface crosses 1n the
conveyance path, includes a pit (15); elevating guide ralls (l6a

and 16b), and elevating drive devices (19A and 19B), wherein the

pit (15) is formed by digging down into the floor surface (6)
of the aisle crossing section (14) and is covered by a floor member
(18) laid to be flush with the floor surface (6), the elevating
guide rails (1l6a and 16b) are disposed inside the pit (15) movably
vertically parallel between a raised level at which they connect
the guide rails (7a and 7b) before and after the pit (15) and

a lowered level at which their upper surfaces are flush with the

floor surface (6), and the elevating drive devices (19A and 19B)
elevate the elevating guide rails (l6a and 16b) between the raised
level and the lowered level, andinthe floormember (18), elevating
apertures (17) for the elevating guide rails (loba and lo6b) are

made.
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To carry out the present invention constructed as described
above, in detail, as described in a second aspect, it is possible
that the conveyance carriage (1) is provided with at least four

guided portions (3a through 3d) at appropriate intervals in the

traveling direction, and on the conveyance paths before and after
the aisle crossing section (14), conveyance carriage guide ralls
(8) which engage with the guided portions (3a through 3d) are
laid so that at least two of the guided portions (3a through 3d)
always engage with the conveyance carriage guide ralls (38) when
the convevyance carriage (1) passes through the aisle crossing
section (14).

As described in a third aspect, in the conveyance path,
a carriage stopper (39%a) and a switching means (46) are provided
parallel, and the carriage stopper (3%9a) is provided on at least
the upstream side of the conveyance carriage traveling direction
of the aisle crossing section (14), and is freely switched between
a working posture in which the carriage stopper stops the
conveyance carriage (1l)before the elevatingguide rail (16a, 16b)
and a nonworkingposture inwhich it allows the conveyance carriage
(1) to pass through, and the switching means (46) switches the
carriage stopper (39%9a) into the working posture only when the
elevating guide rail (l6a, 16b) is at the lowered level 1n
conjunction with the vertical movements of the elevating guide
rail (lea, 16b).

Further, as described in a fourth aspect, it 1s possible
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that the elevating drive devices (19A and 19B) are constituted
by elevating support means (20A and 20B) and drive means (21),
and the elevating support means (20A and 20B) is disposed at least
at two positions before and after the elevating guide ralils (1l6a
and 16b) in the longitudinal direction, and is constituted each
by cam rails (23) provided on either a movable body (22) movable
inthe longitudinaldirectionof the correspondingelevatingguilde
rail (16a, 16b) below the elevating guide rail (16a, lob) or the
elevating guide rail (1l6a, 1l6b), and a cam follower roller (24)
provided on the other, and the drive means (21) 1s constructed
so as to reciprocate the movable bodies (22) of the elevating
support means (20A and 20B) in conjunction with each other. In
this case, as described in a fifth aspect, the elevating guide

rail (16a, 1léb) is provided with an elevating guide unit (33)

parallel, and a pair of left and right cam follower rollers (24)
are axially supported concentrically on both left and right sides
of the elevating guide rail (16a, 16b), and the elevating guide
unit (33) is provided at least two positions before and after
in the longitudinal direction of the elevating guide rail (loa,
16b), andhas apair of left and right slide guides (36) sandwiching
the elevating guide rail (1l6a, 16b), and each elevating support
means (20A, 20B) is provided with elevating guide rollers (30)
and elevating guide members (32), and the pair of elevating guide
rollers (30) are axially supported on the left and right

concentrically with the cam follower rollers (24) on the outer
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sides of the pair of left and right cam follower rollers (24),

a pair of left and right elevating guide members (32) are provided

P,

parallel so that the pair of left and right guide rollers (30)

engage with these movably vertically, and the movable body (22)

is disposed between the pair of left and right elevating guilde

members (32), and on the movable body (22), a pair of left and
right cam rails (23) which support the pair of left and right

cam follower rollers (24), respectively, are laid.

[Effects of the Invention]

According to the carriage-type conveyance system of the
present invention described in the first aspect, although the
convevance carriage can be made to smoothly travel at a
predetermined level via the elevating guide rails raised to the
raised level when the conveyance carriage passes through the aisle
crossing section, the elevating guide rails are lowered to the
lowered level when the conveyance carriage does not travel on
the aisle crossing section, andaccordingly, a flat crossingailsle
flush with the floor surface around it is formed by the floor
member covering the pit and the upper surfaces of the elevating

guide rails at the lowered level, so that a handcart, etc., can

be safely moved on this crossing aisle without extra labor.

According to the constructiondescribed in the second aspect,
even without using flanged wheels that engage with guide rails
as wheels of the conveyance carriage, the orientation of the

conveyance carriage to pass through the crossing aisle can be
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reliably restricted and the conveyance carriage can be prevented

fromunexpectedly deviating from the conveyance path when passing

through the crossing aisle.

According tothe constructiondescribed in the third aspect,
there 1s no possibility that the conveyance carriage is made to
enter the aisle crossing section by mistake in the state that

the elevating guide rails disposed on the aisle crossing section

are lowered to the lowered level, so that the safety can be
increased.

Further, according to the construction described in the
fourth aspect, it is only required that below the elevating guide
raills loweredtothe loweredlevel, aspacewhichallows themovable
bodies having cam rails or cam follower rollers to move in the
longitudinal direction of the elevating guide rails is secured,
sO that the depth of the pit that must be formed by digging down

into the floor surface at the aisle crossing section can be made

comparatively shallow. In this <case, according to the
construction described in the fifth aspect, the elevating guide
rails can be smoothly moved vertically parallel while movements
and falling in the left and right lateral direction and movements
1n the longitudinal direction of the elevating guide rails are
rellably prevented, and the camfollower rollers and the elevating
gulde rollers can be axially supported by a common support shaft,
sOo that the number of parts can be reduced and the system can

be constructed 1nexpensively.
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[BRIEF DESCRIPTION OF THE DRAWINGS]

Fig. 1 is a schematic plan view showing an entire construction

of an aisle crossing section;

Fig. 2A is a schematic longitudinal sectional side view showilng

a state when the conveyance carriage passes through the aisle

crossing section, and Fig. 2B 1is a schematic longitudinal
sectional side view showing a state when a crossing aisle 1s used;
Fig. 3A is a schematic front view showing a conveyance carriage
when traveling on a conveyance path, Fig. 3B is a schematic
longitudinal sectional front view showing the conveyance carriage
when traveling on the aisle crossing section, and Fig. 3C 1is a
schematic longitudinal sectional front view showing a state when
the crossing alsle 1s used;

Fig. 4 is a plan view showing an elevating guide rail at a raised
level and an elevating drive device for the elevating guide rail;
Fig. 5 is an enlarged plan view of a main portion of Fig. 4;
Fig. 6 is an enlarged plan view of another main portion of Fig.
4;

Fig. 7A is a side view of a main portion of Fig. 4, and Fig. /B
is a side view of the main portion in a state that the elevating
guide rails are switched to the lowered level;

Fig. 8 is an enlarged side view of a main portion of Fig. 7A;
Fig. 9 is an enlarged side view of another main portion of Fig.

TA;
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Fig. 10 is an enlarged side view of a main portion of Fig. 7B;
Fig. 11 is an enlarged side view of another main portion of Fig.
1B;

Fig. 12 is a longitudinal sectional front view of a main portion
when the elevating guide rails are at the raised level;

Fig. 13 is a longitudinal sectional front view of themain portion
when the elevating guide rails are at the lowered level;

Fig. 14 is a longitudinal sectional front view of the main portion
whentheelevatingguiderailsareat theraisedlevel andacarriage
stopper is in a fallen-down nonworking posture; and

Fig. 15 is a longitudinal sectional front view of the main portion
when the elevating guide rails are at the lowered level and the
carriage stopper is 1n a standup working posture.
[Description of the Reference Numerals]

1l: conveyance carriage

2: wheel

Ja-3d: vertical axis roller

6: floor surface

7a, 7b: conveyance carriage supporting guide rail

8: convevyance carriage guiding groove-shaped guide rail

12: frictional driving means

13: floor surface aisle
14: aisle crossing section
15: pit

16a, léob: elevating guide rail
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17: aperture

18: floor member

19A, 19B: elevating drive device
20A, 20B: elevating support means
21: drive means

22: plate-shaped movable body
23: cam rail

24, 44: cam follower roller
25: substrate

26: slide guide rail

27: slide block

28, 41: bearing member

29, 42: support shaft

30: elevating gulde roller
31: slot

32: elevating guide member
33: elevating guide unit

35: slip member

36: slide guide plate

37: cylinder unit

38: joint rod

39a, 39b: carriage stopper
40a, 40b: mount

45: operating plate

46: switching means
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[Best Mode for Carrying Out the Invention]

Hereinafter, adetailed embodiment of the present 1invention
will be described with reference to the accompanying drawings.
In Fig. 1 through Figs. 3, the reference numeral 1 denotes a
conveyance carriage which is provided with two front and rear
pairs of left and right wheels 2 on the bottom and four vertical
axis rollers 3a through 3d axially supported at appropriate
intervals on a straight line parallel to a traveling direction,
and an elevating rack 5 at an upper central portion which 1s
supported so as to be elevated by a crosslink mechanism 4. This
elevating rack 5 can be elevated by various conventionally known
methods such as a motor driving method in which the crosslink
mechanismd is raisedand loweredby amotor-driven screwmechanism
or a cam rail method in which the elevating rack 5 is ralsed by
pushing-upelevatingcamfollower rollers interlockedwithrising
and lowering movements of the crosslink mechanism 4 by cam rails
laid on the floor surface side and the elevating rack 5 is lowered
by gravity.

On the traveling path of the conveyance carriage 1, that
is, on the floor surface 6 as the conveyance path, a pair of left
and right guide rails 7a and 7b which support wheels 2 so as to
allow these to roll freely, and conveyance carriage guiding
groove-shaped guide rails 8 consisting of a pair of left and right
rail members in which four vertical axis rollers 3a through 3d

arranged in series fit with play remaining are laid. The four

10
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vertical axisrollers 3dthrough3darranged inseries aredisposed
at positions near both front and rear ends and two intermediate
positions of the conveyance carriage 1 on an imaginary straight
line in the front and rear direction (traveling direction)
adjacent tothe inner sideof left or right wheels 2. The traveling
drive method for this conveyance carriage 1 is not especially
limited, and for example, as shown by the imaginary lines in Fig.

1 and Fig. 3A, a frictional driving method can be used in which

a frictional drive means 12 consisting of a frictional driving

roller 9 and a backup roller 10 which sandwich the parallel left
and right side surfaces la and 1lb of the conveyance carriage 1
and a motor 11 which drives and rotates the frictional driving
roller 9 is provided at positions at appropriate intervals on

the conveyance path.

In the conveyance path of the conveyance carriage 1, an

alsle 13 is provided on the floor surface to cross the conveyance
path. On this aisle crossing section 14 in the conveyance path,
the guide rails 7a and 7b and the conveyance carriage guide raills

8 are not laid. The width of the crossing aisle 13 1s shorter
than the distance between two vertical axis rollers 3a and 3d

on both ends among the four vertical axis rollers 3a through 3d
arranged in series but are longer than the distance between the
two middle vertical axis rollers 3b and 3c so that, when the
conveyance carriage 1 passes through the aisle crossing section

14, fitting with play remaining of only one vertical axis roller

11
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3a at the front end or one vertical axis roller 3d at the rear
end among the four vertical axis rollers 3a through 3d arranged
in series in the conveyance carriage guiding groove-shaped guide
rails 8 is prevented, that is, at least two vertical axis rollers

among the four vertical axis rollers 3a through 3d in series always

fit with play remaining in either one of the conveyance carriage
guiding groove-shaped guide rails 8 before and after the aisle
crossing section 14 or fit with play remaining across both
conveyance carriage guiding groove-shaped guide rails 38 before
and after the aisle crossing section 14.

At the aisle crossing section 14 in the conveyance path
of the conveyance carriage 1, a pit 15 is provided by digging
down into the floor surface 6, and inside this pit 15, elevating
guide rails 16a and 16b which connect the guide rails 7a and /b
beforeandaftertheaislecrossingsectionl4areprovided. These
elevating guide rails 16a and 16b are constructed so as to freely
move vertically parallel between a raised level at which they

connect the guide rails 7a and 7b and a lowered level at which

the upper surfaces of the elevating guide rails l6a and 1l6b are

flush with the floor surface 6 as shown in Fig. 2A, Fig. 3B, and

Fig. 3C. Over the pit 15, a floor member 18 flush with the floor
surface 6 is laid via a mount (not shown) while leaving apertures
17 in which the elevating guide rails 16a and 16bmove vertically.

Hereinafter, an embodiment of the elevating drive device

of the elevating guide rail 1l6a, 16b will be described with

12
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reference to Fig. 4 through Fig. 13. The elevating drive device
19A of the elevating guide rail 16a and the elevating drive device
19B of the elevating guide rail 16b have the same structure, and
Fig. 5 through Fig. 13 show the elevating drive device 19B of
the elevating guide rail 16b. These elevating drive devices 19A

and 19B include drive means 21 and elevating support means Z20A

and 20B disposed at two positions near both longitudinal ends
of the elevating guide rails 16a and 16b. The elevating support
means 20A and 20B have the same structure, and each includes a

plate-shaped movable body 22 disposed below the elevating guide

rail 16a, 16b, a pair of left and right cam rails 23 provided

on the plate-shaped movable body 22, and two front and rear pairs

of left and right cam follower rollers 24 placed on the cam rails

23 so as to roll freely. As shown in Fig. 13 and Fig. 14, the

plate-shaped movable body 22 is supported on the pair of left
and right slide guide rails 26 on a substrate 25 laid on the bottom
surface of the pit 15, movably in the longitudinal direction of
the elevating guide rail 16a, 16b via slide blocks 27, and the
pair of left and right cam rails 23 are disposed parallel to the
elevating guide rail 16a, 1l6b on both left and right sides of
the elevating guide rail 16a, 16b, and the pair of left and right
cam follower rollers 24 are axially supported by a common support
shaft 29 in a horizontal posture on both left and right sides

of the bearing member 28 provided below the elevating guide rail

lea, 1lob.

13
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On the outer sides of the pair of left and right cam follower

rollers 24, elevating guide rollers 30 are axially supported

concentrically by using the common support shaft 29 axially

supporting the cam follower rollers 24, and a palr of left and
right elevating guide members 32 having vertical slots 31 1inwhich
the elevating guide rollers 30 fit with play remaining so as to
roll and move vertically are attached onto the substrate 25
parallel to the elevating guide rail 16a, 16b on the outer sides
of the pair of left and right cam rails 23.

Parallel to the respective elevating support means 20A and
20B, elevating guide units 33 are provided. As shown in Fig.
14 and Fig. 15, theseelevatingguide units 33 include slipmembers
35 attached to both left and right sides of the elevating guide
rail 16a, 1l6b via an attaching member attached to the lower side

of the elevating guide rail 16a, 16b, and a pair of left and right

slide guide plates 36 attached onto the substrate 25 so as to
sandwich movably vertically the elevating guide rail 16a, 1lob

via the pair of left and right slip members 35.

The drive means 21 consists of, as shown in Fig. 4, a cylinder
unit 37 which is interposed between the plate-shaped movable body

22 and the substrate 25 of one elevating support means 20A and
reciprocates the plate-shaped movable body 22 of the elevating
support means 20A, and a joint rod 38 which interlocks and joins
the plate-shaped movable body 22 of the elevating support means

20A and the plate-shaped movable body 22 of the other elevating

14
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support means Z20B.

As shown in Fig. 4, the elevating support means 20A and
20B of one elevating drive device 19B are provided with carriage
stoppers 39a and 39b parallel. In each elevating drive device
19A, 19B, as shown in Fig. 8 through Fig. 11, mounts 40a and 40b
for supporting the ends of the guide rails 7a and 7b adjacent
totheelevatingguiderails 16aand l6bare stood on the substrates
25, and the carriage stoppers 39a and 39b are axially supported
on bearing members 41 attached to the mounts 40a and 40b by support
shafts 42 in left and right horizontal postures, and are
constructed so as to swing vertically only between a standup
working posture (see Fig. 10, Fig. 11, and Fig. 15) 1n contact
with the vertical axis roller 3a (or 3d) moving within the
convevyance carriage guiding groove-shaped guide rails 8 parallel
to the guide rail 7b and a fallen-down nonworking posture that
is fallen in a direction apart from the aisle crossing section
14 with respect to the standup working posture and allows the
vertical axis rollers 3a through 3d to pass through (see Fig.
8, Fig. 9, and Fig. 14), and are urged into the standup working
posture by gravity or a spring force. Further, as shown in Fig.
14 and Fig. 15, parallel to these carriage stoppers 3%a and 359b,
switching means 46 is provided. This switching means 46 consists

of a cam follower roller 44 axially supported on the carriage

stopper 39%a, 39b via a projecting support shaft 43 1n a left and

right horizontal posture projecting to the side of the elevating

15
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guide rail 16b fromthe carriage stopper 3%9a, 39b, and an operating

plate 45 which is attached to the side surface of the elevating
guide rail 1l6a, 16b so as to switch the carriage stopper 39a,
39pb from the standup working posture into the fallen-down
nonworking posture via the cam follower roller 44 when the
elevating guide rail 16b rises to the raised level.

In the above-described construction, the elevating guide

rails 16a and 16b are prevented from falling in the left and right
lateral direction by sandwiching the portions near both ends 1n
the longitudinal direction by elevating gulde units 33, and are
prevented from moving in the longitudinal direction and are

allowed to move only vertically by fitting, with play remaining,

the elevating guide rollers 30 in slots 31 of the elevating guide
members 32 of the elevating support means 20A and 20B. The cam
rails 23 are formed so that the elevating guide rails l6a and
16b supported by the cam rails 23 move vertically parallel via
the cam follower rollers 24 while maintaining their horizontal
postures by actuating the cylinder units 37 of the drive means
21 of the elevating drive devices 19A and 19B and moving forward
and rearward the cam rails 23 of both front and rear elevating
support means 20A and 20B synchronously via the plate-shaped
movable bodies 22. Specifically, the cam rail 23 1s provided
with a low-level horizontal support surface and a high level
horizontal support surface for selectively supporting the cam

follower roller 24, and according to the movements of the cam

16
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rails 23 of both front and rear elevating support means 20A and

20B, the cam follower rollers 24 on the sides of the elevating

guide rails 16a and 16b shift fromone to the other of the low-level

horizontal support surfaces andthe high-level horizontal support
surfaces of the cam rails 23 simultaneously.

Hereinafter, a usage will be descrilbed. Until the
conveyance carriage 1 traveling on the conveyance path approaches
the aisle crossing section 14, the elevating guide rails 1l6a and
16b are lowered to the lowered level as shown in Fig. 2B, Fig.
3C, Fig. 7B, Fig. 10, Fig. 11, Fig. 13, and Fig. 15. Specifically,
the cam rails 23 of both front and rear elevating support means
20A and 20B of the elevating drive devices 19A and 19B are slid
to the downstream side of the aisle crossing section 14 by the
drive means 21 (cylinder units 37) and switched into a state that
the low-level horizontal support surfaces of the cam rails 23
support the cam follower rollers 24. As a result, the elevating
guide rails 16a and 16b lower from the raised level to the lowered
level, and the upper surfaces of the elevating guide rails loa
and 16bbecome flushwiththe surfaceof the floormember 18 covering

the pit 15, that is, the floor surface 6. In this state, the

upper surface of the aisle crossing section 14 becomes a flat
surface flush with the floor surface 6 of the crossing aisle 13,

so that a handcart, etc., can be safely and smoothly moved on

the crossing aisle 13.

In the state that the elevating guide rails 1l6a and 16Db

17
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are switched to the lowered level as described above, as shown
in Fig. 10, Fig. 11, and Fig. 15, the operating plates 45 of the
switchingmeans 46 of the carriage stoppers 3%9a and 39b are lowered
together with the elevating guide rails l6a and l6b and spaced
downward from the cam follower rollers 44 of the carriage stoppers
39aand 39b, sothat thesecarriage stoppers 39aand39bareswitched
into a standup working posture by the urging force. Therefore,
evenif the conveyancecarriagelismadetoentertheaislecrossing
section 14 by mistake in the state that the elevating guide rails

16a and 16b are lowered to the lowered level as described above,

the forefront vertical axis roller 3a among the vertical axis
rollers 3a through 3d of the conveyance carriage 1 1is receilved
by the carriage stopper 39a, 39b entering inside the terminal
end of the conveyance carriage guiding groove-shaped guide rail
8 and the convevyance carriage 1 is prevented from entering the
aisle crossing section 14. When the traveling direction of the
conveyance carriage 1 is limited to one direction, only the
carriage stopper 39a on the upstream side of the aisle crossing
section 14 may be provided.

When the conveyance carriage 1 traveling reaches a point

at a predetermined distance to the aisle crossing section 14,

the drive means 21 (cylinder units 37) of the elevating drive
devices 19A and 19B is actuated to slide the cam rails 23 to the
upstream side of the aisle crossing section 14 as shown in Fig.

2A, Fig. 3B, Fig. 4 through Fig. 6, Fig. 7A, Fig. 8, Fig. 9, Fig.

18
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12, and Fig. 14 via the plate-shaped movable bodies 22 of both
front and rear elevating support means 20A and 20B, whereby the
elevating guide rails 16a and 16b are raised to the raised level
from the lowered level. Specifically, switching is made 1nto
a state that the low-level horizontal support surfaces of the
cam rails 23 of both front and rear elevating support means 20A
and 20B support the cam follower rollers 24. As a result, the
elevating guide rails 16a and 16b raised from the apertures 17

of the floor member 18 covering the pit 15 connect the guide rails

7a and 7b before and after the aisle crossing section 14 at the

same level, and simultaneously, as shown in Fig. 8, Fig. 9, and

L}

Fig. 14, the operating plates 45 of the switching means 46 of
the carriage stoppers 39a and 39b rise together with the elevating
guide rails 16a and 16b and push up the cam follower rollers 44
of the carriage stoppers 39a and 39b, so that the carriage stoppers
39a and 39%b are switched into a fallen-down nonworking posture

and withdraw downward from the movement path of the vertical axis

rollers 3a through 3d of the conveyance carriage 1. Therefore,
the wheels 2 of the conveyance carriage 1 roll and move to the
gulide rails 7a and 7b on the downstream side of the aisle crossing

section 14 through the elevating guide rails 16a and 16b at the
raised level from the guide rails 7a and 7b on the upstream side
of the aisle crossing section 14, and accordingly, the conveyance
carriage 1 can pass through the aisle crossing section 14 without

problems. At this time, as described above, at least twovertical
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axis rollers among the four vertical axis rollers 3a through 3d
of the conveyance carriage 1 always fits, with play remaining,
in the conveyance carriage guiding groove-shaped guide rails 8
before and after the aisle crossing section 14 when moving, so

SO that the conveyance carriage 1 passing through the aisle crossing
section 14 reliably travels straight, and there is no possibility
that the orientation of the conveyance carriage 1 unexpectedly
changes during passing through the aisle crossing section 14 and
the wheels 2 come out of and fall off the elevating guide rails

10 16a. and 1lob and the guide rails 7a and 7b on the downstream side
of the aisle crossing section 14 and the vertical axis rollers
3a through 3d do not fit in the conveyance carriage guiding
groove-shaped guide rail 8 on the downstream side of the aisle
crossing section 14 and come out of it.

15 When the conveyance carriage 1 is a type that is propelled

py the frictional driving means 12, as shown by the imaginary

lines in Fig. 1, the frictional drive means 12 is disposed front
and rear adjacent to the aisle crossing section 14 so that the
conveyance carriage 1 to be sent into the aisle crossing section
20 14 by the frictional drive means 12 on the upstream side of the
alsle crossing section 14 1is propelled successively by the
frictional drive means 12 on the downstream side of the aisle
crossing section 14 before separating from the frictional drive
means 12 on the upstream side. Before the aisle crossing section

25 14, by providing the frictional drive means 12 which can
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temporarily stop the traveling conveyance carriage 1 and send
it out to the aisle crossing section 14 at an arbitrary timing,
the crossing aisle 13 can be used by temporarily stopping the
conveyance carriage 1 before the aisle crossing section 14 and
lowering the elevating guide rails 1l6a and 16b to the lowered
level only when a vehicle, etc., passes through the crossingaisle
13.

In the illustrated embodiment, a wide pit 15 covering the
entire aisle crossing section 14 is provided, however, it is also
allowed that twonarrowand longpits forhousingonlytheelevating
guide rails 16a and 16b and the elevating drive devices 19A and
19Bseparatelyare formed. Itisalsocallowedthatthecamfollower
rollers 24 are axially supported on the plate-shaped movable
bodies 22 and the cam rails 23 are laid below the elevating guide
raills 1l6a and 1léb.

[Industrial Applicability]

The carriage-type conveyance system according to the
present invention can be used as a car body conveyance system
in a car assembly line for attaching various parts to a car body

while conveying the car body.

21



10

15

20

29

CA 02657205 2009-01-06

WHAT IS CLAIMED IS:

1. A carriage-type conveyance system using a conveyance path
formed by guide rails (7a and 7b) laid on a floor surface and
a conveyance carriage (1) which travels on the guide rails (/a
and 7b), and is provided with an aisle crossing section (14) which
an aisle (13) on the floor surface crosses in the conveyance path,
comprising: a pit (15); elevating guide rails (l6a and 16b), and

elevating drive devices (19A and 19B), whereiln

the pit (15) is formed by digging down into the floor surface
(6) of the aisle crossing section (14) and is covered by a floor
member (18) laid to be flush with the floor surface (0),

the elevating guide rails (16a and 16b) are disposed 1nside
the pit (15) movably vertically parallel between a raised level
at which they connect the guide rails (7a and 7b) before and after
the pit (15) and a lowered level at which their upper surfaces
are flush with the floor surface (6), and

the elevating drive devices (19A and 19B) elevate the
elevating guide rails (16a and 16b) between the raised level and
the lowered level, where

elevating apertures (17) fortheelevatingguide rails

(16a and 16b) are made in the floor member (18).
2. The carriage-type conveyance system according to Claim 1,
whereiln

the conveyance carriage (1) is provided with at least four

guided portions (3a through 3d) at appropriate intervals in the
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traveling direction,
on the conveyance paths before and after the aisle crossing

section (14), conveyance carriage guide rails (8) which engage
with the guided portions (3a through 3d) are laid so that

at least two of the guided portions (3a through 3d)
always engage with the conveyance carriage guide rails (8) when
the conveyance carriage (1) passes through the aisle crossing
section (14).
3. The carriage-type conveyance system according to Claim 1,
wherein

in the conveyance path, a carriage stopper (3%a) and a

switching means (46) are provided parallel, where

the carriage stopper (3%9a) is provided on at least
the upstream side of the conveyance carriage traveling direction
of the aisle crossing section (14), and is freely switched between
a working posture in which the carriage stopper stops the
conveyvance carriage (1)before theelevatingguiderail (1loa, 16b)
and a nonworkingposture inwhichit allows the conveyance carriage
(1) to pass through, and

the switchingmeans (46) switches the carriage stopper
(39a) into the working posture only when the elevating guide rail
(16a, 16b) is at the lowered level inconjunctionwith the vertical

movements of the elevating guide rail (lea, 16b).

4., The carriage-type conveyance system according to Claim 1,

whereiln
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the elevating drive devices (19A and 19B) are constituted
by elevating support means (20A and 20B) and drive means (21),

where

the elevating support means (20A and 20B) 1is disposed
at least at two positions before and after the elevating guilde
rails (16a and 16b) in the longitudinal direction, and 1s
constituted each by cam rails (23) provided on either a movable
body (22) movable in the longitudinal direction of the
corresponding elevating guide rail (1l6a, 16b) below the elevating
guide rail (16a, 16b) or the elevating guide rail (lea, 1l6b),
and a cam follower roller (24) provided on the other, and

the drive means (21) is constructed so as to
reciprocate themovable bodies (22) of theelevating support means
(20A and 20B) in conjunction with each other.
5. The carriage-type conveyance system according to Claim 4,
wherein

the elevating guide rail (1l6a, 16b) is provided with an
elevating guide unit (33) parallel, and
apairof leftandrightcamfollower rollers (24) areaxlally

supported concentrically on both left and right sides of the
elevating guide rail (l6a, l1léb), where

the elevating guide unit (33) 1s provided at least
two positions before and after in the longitudinal direction of

the elevating guide rail (1l6a, 16b), and has a pair of left and

right slide guides (36) sandwiching the elevating guide rail (1loa,

24
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1leb), and

each elevating support means (20A, 20B) 1s provided
with elevating guide rollers (30) and elevating guide members
(32), where

the pair of elevating guide rollers (30) are axially

supported on the left and right concentrically with the cam
follower rollers (24) on the outer sides of the pair of left and
right cam follower rollers (24),

the pair of left and right elevating guide members
(32) are provided parallel so that the pair of left and right
gulde rollers (30) engage with these movably vertically, and

the movable body (22) 1s disposed between the pair
of left and right elevating guide members (32), and

on the movable body (22), a pair of left and right

camraills (23) which support thepairof left and right cam follower

rollers (24), respectively, are laid.

25
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