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(57) Abregée/Abstract:

A carrying apparatus formed to selectively move a carried object support table (3) installed on a carrying travel body (1) to a raised
position by pushing up the support table by cam rails (40) laid down In the specified district of a carrying route, wherein the holding
function of the carried object support table (3) at the raised position Is Increased to Iincrease safety. Locked parts (33)
reciprocatingly moving in a roughly horizontal direction according to the derricking motion of crosslink mechanisms (12) and
locking devices (34) for locking automatically engaged with the locked parts (33) when the carried object support table (3) Is raised
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(57) Abrege(suite)/Abstract(continued):
to a specified position are installed on the travel body (1) sides of the crosslink mechanisms (12) liftably supporting the carriea

object support table (3). Lock releasing cams (41) switching the locking devices (34) for locking to a lock release attitude according
to the traveling of the carrying travel body (1) are installed on the cam rails at the terminal end of the specified district.
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ABSTRACT

A carrying apparatus formed to selectively move a carried
object support table (3) installed on a carrying travel body (1)
to a raised position by pushing up the support table by cam rails
(40) laild down in the specified district of a carrying route,
wherein the holding function of the carried object support table
(3) at the raised position is increased to increase safety. Locked
parts (33) reciprocatingly moving in a roughly horizontal
direction according to the derricking motion of crosslink
mechanisms (12) and lockingdevices (34) for lockingautomatically
engaged with the locked parts (33) when the carried object support
table (3) 1s raised to a specified position are 1nstalled on the
travel body (1) sides of the crosslink mechanisms (12) liftably
supporting the carried object support table (3). Lock releasing
cams (41) switching the locking devices (34) for locking to a
lock release attitude according to the traveling of the carrying

travel body (1) are installed on the cam rails at the terminal

end of the specified district.
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CARRYING APPARATUS WITH LIFTING CARRIED OBJECT SUPPORT TABLE

FIELD OF THE INVENTION

The present invention relates to a conveying apparatus
formed so as to selectively move a to-be-conveyed object support
table provided so as to be 1liftable and lowerable on a conveying
traveler body such as a carriage to a lifted position by a cam

rail provided on the side of a conveying route.

DESCRIPTION OF THE PRIOR ART

For this type of conveying apparatus, as described in Patent
Literature 1, a to-be-conveyed object support table 1s supported
on a conveying traveler body so as to be freely liftable and
lowerable via a freely erectable crosslink mechanism, and 1in a
specific section of a conveying route, camrails that selectively
move the to-be-conveyed object support table toa lifted position
by working on a to-be-operated portion provided in the crosslink
mechanism so as to raise the crosslink mechanism are disposed.

Patent Literature 1: Japanese Published Unexamined Patent
Application No. H07-172538

Therefore, conventionally, according to the configuration
of this type of conveying apparatus, if the to-be-operated portion
provided in the crosslink mechanism 1is composed of a
lifting/lowering rod to thrust up the crosslink as described 1in,
for example, Patent Literature 1, when an accident such that the
to-be-operated portion (l1ifting/lowering rod) is broken owing
to a material deterioration of the to-be-operated portion

(l1ifting/lowering rod) or overloading of a to-be-conveyed object
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occurs, the to-be—cofweyed object support table that has been
held at the lifted position by the to-be-operated portion
(lifting/lowering rod) and cam rails falls down to a lowering
limit position by gravity with impact, and this may lead to a

fatal accident resulting in 1njury or death.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
conveylng apparatus that can eliminate conventional problems as
described above, and means therefore will be shown with reference
numerals in embodiments to be described later denoted in
parentheses. In a conveyiling apparatus i1n which a to-be-conveyed
Object support table (3) 1s supported on a conveylng traveler
body (1) so as to be freely liftable and lowerable via a freely
erectable crosslink mechanism (12), and a cam rail (40) that
selectively moves the to-be-conveyed object support table (3)
toa lifted position by working on a to-be-operated portion (14)
provided in the crosslink mechanism (12) so as to raise the
crosslink mechanism (12) is disposed in a specific section of
a conveying route, on a side of the conveying traveler body (1)
of the crosslink mechanism (12), a to-be-latched portion (33)
that reciprocatingly moves in a roughly horizontal direction as
a result of a standing/falling motion of the crosslink mechanism
(12) is provided, a locking latch (34) that is automatically
latched with the to-be-latched portion (33) when the
to-be-conveyed object support table (3) has been lifted to a
predetermined position is provided, and, at an end portion of
the specific section, an unlocking cam (41) that switches the

locking latch (34) toanunlocking posture as aresult of traveling
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of the conveying traveler body (1) 1s provided.

With regard to carrying out the present invention with the
above-described configuration, concretely, as in a second aspect
of the invention, when the crosslink mechanism (12) includes two
crosslinks (13a and 13b) provided side by side and being 1in
conjunction with each other, the to-be-latched portion (33) can
be composed of a slide fulcrum shaft (25) on the conveying traveler
body (1) side hung between the two crosslinks (13a and 13b).

In addition, as in a third aspect of the invention, when
a plurality of specific sections that are different in height
of lifted positions of the to-be-conveyed object support table
(3) are provided, and in the locking latch (34), a plurality of
latching portions (34b and 34c) can be provided in a manner
correspondingtotheliftedpositionsof the to-be-conveyedobject
support table (3) in the respective specific sections. The
configuration according to the third aspect of the invention can
be carried out in combination with the configuration according
to either the first or second aspect of the invention.

Although the to-be-operated portion (14) provided in the
crosslink mechanism (12) may be of any configuration, however,
particularly, as in a fourth aspect of the invention, when the
links (15a and 15b) of the crosslink mechanism (12) are disposed
in a direction parallel to a traveling direction of the conveying
traveler body (1), of the links (15a and 15b), on the link (15a)
providedwithaposition fixing fulc_rum shaft (19) onthe conveying
traveler body (1) side, acamfollower roller (31) can be supported
about an axis so as to protrude to a downside of the conveying
travelerbody (1) at apositionclosetotheposition fixing fulcrum

shaft (19), and the to-be-operated portion (14) can be composed
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of the cam follower roller' (31). The configuration according
to the fourth aspect of the invention can be carried out in
combination with the configuration according to any one of the
first to third aspects of the invention.

Moreover, when the configuration according to the fourth
aspect of the invention is employed and, as in a fifth aspect
of the invention, when the crosslink mechanism (12) includes a
pairof right and left crosslinks (13aand 13b) beinginconjunction
with each other, of the links (15a and 15b) provided two each
to compose both these 1inks (13aand 13b), the links (15a) provided
withposition fixing fulcrumshafts (19) on the conveying traveler
body (1) side can be coupled to each other by a coupling member
(28) at a position close to the position fixing fulcrum shafts
(19), and the cam follower roller (31) can be supported about
an axis below the coupling member (28).

Furthermore, when the configuration according to the fourth
and fifth aspects of the invention is employed, as in a sixth
aspect of the invention, it is desirable that the links (15a and
15b) of the crosslink mechanism (12) are disposed in a direction
where position fixing fulcrum shafts (19 and 24) at one end are
located forward in the traveling direction of the conveying
traveler body (1) relative to slide fulcrum shafts (20 and 25)
at the other end.

By a conveying apparatus according to the present invention
with the above-described configuration, even when a situation
such that the to-be-operated portion on the crosslink mechanism
side is broken occurs, the locking latches that have been

automatically latched with the to-be-latched portions on the

crosslink mechanism side prevents a falling motion of the
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crosslink mechanism, that is, a lowering motion of the
to-be-conveyed object support table, so that a fatal accident
caused by the to-be-conveyed object support table falling down
with impact can be avoided, and safety can be improved. Moreover,
an actuator that requires a special operation or power supply
for locking the crosslink mechanism in a standing condition at
the start portion of a specific section (locking the
to-be-conveyed object support table at a lifted position) and
unlocking the locked condition at the end portion of the specific
section isunnecessary, sO that the invention canbe easilycarried
out without involving an inconvenience to lower workability or
a substantial rise 1in cost.

The to-be-latched portions can also be provided in the
crosslinks at positions close to the slide fulcrurﬁ shaft on the
conveying traveler body side. In this case, however, the
to-be-latched portions also slightly move up and down as a result
of a standing/falling motion of the crosslink mechanism.
Accordingly, it isdesirabletoprovide the to-be-latchedport ions
concentrically with a slide fulcrum on the conveying traveler
body side of the crosslink mechanism, however, particularly, when
the crosslink mechanism includes two crosslinks provided side
by side and being in conjunction with each other, according to
the second aspect of the invention, the slide fulcrum shaft on
the conveying traveler body side hung between the two crosslinks
can be used also as the to-be-latched portions, so that the
invention can be carried out at a low cost with a simplified
structure. Moreover, since the slide fulcrum shaft does not

involve an up-and-down motion, an automatic latching motion of

the locking latches can also be reliably carried out.
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Moreover, by the configurationaccording to the third aspect
of the invention, the to-be-conveyed object support table can
be locked at a plurality of lifted positions different in height
by using one locking latch, so that the invention can be carried
out at a lower cost with a more simple structure than when a
plurality of locking latches and unlocking cams corresponding
to the respective locking latches are provided 1n a manner
corresponding to the respective lifted positions.

Furthermore, by the configuration according to the fourth
aspect of the invention, the to-be-operated portion working on
the cam rail on the conveying route side 1s composed of the cam
follower roller supported about an axis on the links of the
crosslink mechanism, and via the cam follower roller, the 1ihks
of the crosslink mechanism are directly pushed up by the cam rail
so as to carry out a standing motion. Therefore, even when the
slope of a to-be-operatedportion (camfollower roller) pushing-up
action portion of the cam rail is increased so as to reduce a
traveling distance of the conveying traveler body required for
pushing up the to-be-conveyed object support table to the 1ifted
position, the crosslink mechanism can be made to carry out a
standing motion more smoothly with less difficulty than when a
conventional lifting/lowering rod is vertically pushed up. In
other words, the slope of the to-be-operated portion pushing-up
action portion of the cam rail can be increased to lmprove use
efficiency of the conveying route. In addition, since there 1is
no such lifting/lowering rod, as in the conventional art, that
is likely to be broken by buckling, the invention can also be
easily carried out as a conveying apparatus that handles a major

load. As a matter of course, 1in the structure, the
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lifting/lowering rod, the 1ifting/lowering guide means thereof,
the mechanism that converts a 1lifting motion of the
lifting/lowering rod to a swinging motion of the links of the
crosslink mechanism, and the like are no longer necessary, SO
that the invention can be carried out at a 1low cost with a smaller
number of components.

When the crosslink mechanism includes a pair of right and
left crosslinks being in conjunction with each other, by the
configuration according to the fifth aspect of the invention,
in comparison with when cam follower rollers are provided for
the pair of right and left crosslinks, respectively, only one
cam follower roller and one cam rall are necessary, so that the
invention can be carried out at a low cost witha simple structure,
and both crosslinks can be made to carry out a standing/falling
motion in a manner reliably synchronized by the cam rail on the
conveyling route side.

In addition, by the configuration according to the sixth
aspect of the invention, when the 1inks of the crosslink mechanism
are disposed in a direction where position fixing fulcrum shafts
at one end are located rearward in the traveling direction of
the conveying traveler body relative to slide fulcrum shafts at
the other end, the to-be-operated portion (cam follower roller)
by the cam rail can be made closer to the position fixing fulcrum
shafts of the 1inks. In other words, the to-be-operated portion
(cam follower roller) by the cam rail can be arranged close to
the position fixing fulcrum shafts of the links to increase the
height of the lifted position of the to-be-conveyed object support
table while reducing the pushing-up amount (cam rail height) of

the to-be-operated portion (cam follower roller) by the camrail,
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so that the conveying traveler body can be provided as a low-floor

structure.

DESCRIPTION OF THE DRAWINGS

FIG. 1A is a partially longitudinally sectional schematic
side view exemplifying a basic configuration of a carriage-type
conveyling apparatus;

FiG. 1B is a schematic plan view of the same;

FIG. 2 is a longitudinally sectional side view showlng a
crosslink mechanismwith a locking means according to the present
invention:

FIG. 3 is a longitudinally sectional rear view showing the
same crosslink mechanism made to stand up by a cam rail;

FIG. 4 is a cross-sectional plan view of the same crosslink
mechanism 1n a fallen condition;

FIG. 5 is a longitudinal sectional side view showlng the
same crosslink mechanism made to stand up by a cam rail;

FIG. 6 is a longitudinal sectional side view showing the
locking mechanism of the same crosslink mechanismbeing unlocked;

FIG. 7 is a longitudinal sectional rear view showling a
crosslink mechanism made to stand up by a cam rail, which 1s a
second embodiment of the present invention; and

FIG. 8 is a longitudinal sectional side view showilng the
locking means of the crosslink mechanism being unlocked in the

same second embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, detailed embodiments of the present invention

will be described based on the accompanying drawings. FIGS. 1
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exemplifyabasic confi‘gurat‘ion of afriction-drive carriage type
conveylng apparatus with a freely 1liftable and lowerable
to-be-conveyed object support téble . Referencenumeral 1denotes
a conveying traveler body that is long in a traveling direction
and is rectangular in a plane, which is equipped with two front
and rear sets of right and left pairs of wheel units 2a to 2d
and a freely liftable and lowerable to-be-conveyed object support
table 3. The respective wheel units 2a and 2d have wheels 5 that
roll on a pair of right and left guide rails 4a and 4b laid down
along a conveying route, and 1n the two front and rear wheel units
2a and 2c on one of the right and left sides (in the 1llustrated
example, left side), anti-vibration vertical axis rollers 6 that
sandwich the guide rail 4a from both right and left sides are
provided. Theconveyingtravelerbodylispropelledbyafriction
drive means 7 concurrently provided at an appropriate point of
the conveyingroute. Thefrictiondrivemeans 7 is convent ion'ally
well known and composed of a drive friction wheel 9 that abuts
against one friction surface 8aof apairof right and left mutually
parallel vertical friction surfaces 8a and 8b formed on the
conveyling traveler body 1 so as to continue across the overall
length thereof, a motor 10 for rotary drive of the drive friction
wheel 9, andabackuproller 1l that abutsagainst theother friction

surface 8b so as to sandwich the conveying traveler body 1 between

the same and drive friction wheel 9.

Although the friction drive means 7 has been exemplified
as a means for propelling the conveying traveler body 1, a
propelling means by any other method may be employed, such as
driving at least one of the wheels 5 by a motor, or engaging a

drive chain provided in a tensioned state so as to move along
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the conveying route of the conveying traveler body 1 with the
conveyling traveler body 1 and propelling the conveying traveler
body 1 by the dr'ive chain. Inaddition, for thevertical friction
surfaces 8a and 8b that are necessary in the conveying traveler
body 1 when the friction drive means 7 is used, both right and
left side surfaces may be diverted as they are or other members
may be attached. Furthermore, althoughindividually independent
carriages have been used as the conveying traveler bodies 1, the
conveyiling device may be one inwhich to-be-conveyed object support
tables 3 are disposed at appropriate intervals on a conveying
object traveler body that continues in the conveying route
direction, as in a slat conveyer.

The to-be-conveyed object support table 3 is supported so
astobeverticallyliftableand lowerablebyacrosslinkmechanism
12 1nterposed, under the to-be-conveyed object support table 3,
between the same and conveying traveler body 1. This crosslink
mechanism 12 includes a pair of right and left crosslinks 13a
and 13b and a to-be-operated portion 14. in a specific section
of the conveying route of the conveying traveler body 1, that
is, a specific section where the to-be-conveyed object support
table 3 1s kept lifted at a lifted position, a cam rail 40 that
works on the to-be-operated portion 14 of the crosslink mechanism
12 so as to make the crosslink mechanism 12 stand up and thereby
raises the to-be-conveyed object support table 3 to a lifted
position 1s laid down.

FIG. 2 toFIG. 4 showanembodiment of the crosslink mechanism
12 configured based on the present invention. The pair of right
and left crosslinks 13aand 13b included in the crosslink mechanism

12 are formed of two pairs of links 15a and 15b whose center

10
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crossover portions are pivotally mounted at both end portions
of a common center fulcrumshaft 16 inthe right and left horizontal
direction, and of the links 15a and 15b provided two each, front
end portions of both links 15a to be located inside are pivotally
mounted so as to be freely swingable up and down by mUtually
concentric position fixing fulcrum shafts 19 in the right and
left horizontal direction on a pair of right and left bearing
members 18 provided at both right and left sides of the upside
of a front end portion of a plane-rectangular frame 17 on the
conveying traveler body 1 side. Rear end portions of both links
15a are coupled by a common slide fulcrum shaft 20 in the right
and left horizontal direction, and rollers 21 removably supported
on both ends of the common slide fulcrum shaft 20 are fitted with
back-and-forth slide guides 22 provided at both right and left
sides of the downside of a rear end portion of the to-be-conveyed
object support table 3 so as to be rollable in the back and forth
direction. Of the links 15a and 15b provided two each, front
end portions of both 1links 15b to be located outside are pivotally
mounted so as to be freely swingable up and down by mutually
concentric position fixing fulcrum shafts 24 in the right and
left horizontal direction on a pair of right and left bearing
members 23 provided at both right and left sides of the downside
of a front end portion of the to-be-conveyed object support table
3. Rear end portions of both links 15b are coupled by a common
slide fulcrum shaft 25 in the right and left horizontal direction,
and rollers 26 removably supported on both ends of the common
slide fulcrumshaft 25 are fittedwithback-and-forth slide guides
27 provided at both right and left sides of the upside of a rear

end portion of the plane-rectangular frame 17 so as tobe rollable

11
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in the back and forth direction.
The to-be-operated portion 14 of the crosslink mechanism

12 shown 1n FIG. 2 and FIG. 4 is composed of a cam follower roller
31 removably supported via a bearing member 29 and a spindle 30
in the right and left horizontal direction below a center portion
of a coupling member 28 in the right and left horizontal direction
that couples and integrates, of links 15a and 15b provided two
each to compose the pair of right and left crosslinks 13a and
13b, both links 15a with each other at a position in the vicinity
of the front end portions of both links 15a to be inside. The
cam follower roller 31 is protruded downward further than the
bottqm surface of the conveying traveler body 1 when the
to-be-conveyed object support table 3 is located at a lowering
limit position as shown in FIG. 2.

Moreover, 1n the crosslink mechanism 12, a locking means
32 that locks the to-be-conveyed object support table3 atalifted
position is concurrentlyprovided. The lockingmeans 32 includes
a palr of right and left latches 34 that use, as to-be-latched
portions 33, the common slide fulcrum shaft 25 hung between the
rear end portions of both links 15b to be outside of the links
15a and 15Db provided two each to compose the pair of right and
left crosslinks 13a and 13b and are automatically latched with
the to-be-latched portions 33. The respective latches 34 are,
as shown in FIG. 3 and FIG. 4, arranged with respect to the cam
follower roller 31 of the to-be-operated portion 14 in a condition
separated to the right and left, are supported about an axis so
as to be freely swingable up and down by mutually concentric

spindles 36 in the right and left horizontal direction on two

right and left sets of bearing members 35 disposed by use of a

12
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reinforcement 34 hung in the right and left horizontal direction

at a middle position in the back-and-forth direction of the

plane-rectangular frame 17 of the conveying traveler 1 side, and

are held by gravity at home positions where abutting members 37
provided as annexes to the respective latches 34 are caught by
the bearing members 35. Moreover, in the respective latch 34,
arm portions 34a are integrally provided downward in connected
row arrangements, and on the lower ends of the arm portions 34a,
cam follower rollers 39 are removably supported via mutually
concentric spindles 38 inthe right and 1eft horizontal direction.
The cam follower rollers 39 are protruded downward further than
the bottom surface of the conveying traveler body 1.

The to-be-conveyed object support table 3 isnormally stable
in a condition lowered to a lowering limit position shown in FIG.
2. Atthistime, theloweringlimitpositionof the to-be-conveyed
object support table 3 is determined by a height-adjustable
support tool (whichisconventionallywell known, andillustration
is omitted) provided in a standing condition on the conveying
traveler body 1 side. When the to-be-conveyed object support
table 3 is located at a lowering limit position as such, the pair
of right and left crosslinks 13a and 13b of the crosslink mechanism
12 areina fallen condition as shown in FIG. 2, and the cam follower
roller 31 of the to-be-operated portion 14 1s protruded from the
bottom surface of the conveying traveler body 1 at the maximum.

Therefore, when the traveling conveying traveler body 1
enters a specific sectionwhere the to-be-conveyed object support
table 3 is kept lifted at a lifted position, the cam follower
roller 31 of the to-be-operated portion 14 gradually rides on

the cam rail 40 as shown in FIG. 5, and the cam rail 40 thrusts

13
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up the inside links 15a of the pair of right and left crosslinks
13a and 13b via the cam follower roller 31 of the to-be-operated
portion 14 and couplingmember 28. Accordingly, the pair of right
and left crosslinks 13a and 13b carry out a standing motion in
conjunction with each other, so that the to-be-conveyed object
support table 3 supported by the pair of right and left crosslinks
13a and 13b rises while maintaining a horizontal posture. At
this time, the upper and lower common slide fulcrum shafts 20
and 25 of the pair of right and left crosslinks 13a and 13b are
to slide horizontally forward via the rollers 21 and 26 and the
slide guides 22 and 27, however, the lower common slide fulcrum
shaft 25 (to-be-latched portions 33) passes while pushing up the
palr of right and left latches 34 via inclined surfaces on the
downside of the front ends thereof immediately before the
to-be-conveyed object support table 3 reachestheliftedposition,
and when the to-be-conveyed object support table 3 has reached
the lifted position, that 1s, when the cam follower roller 31
of the to-be-operatedportion 14 has reachedahighest flat surface
of the cam rail 40, concave latching portions 34b of the pair
of right and left latches 34 are fitted and latched with the lower
common slide fulcrum shaft 25 (to-be-latched portions 33) from
upside by gravity. As a matter of course, springs that forcedly
charge the respective latches 34 downward may be used together.

As described above, when the conveying traveler body 1l enters
a specific section, the conveying object support table 3 that
has been located at a lowering limit position 1s lifted to the
lifted position by the operation of the cam rail 40 and crosslink
mechanism 12. At this time, the latches 34 of the locking means

32 are automatically latched with the to-be-latched portions 33

14
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(Lower common slide fulcrum shaft 25) of the crosslink mechanism
12 so as to prevent the pair of right and left crosslinks 13a
and 13b ina standing condition fromcarryingout a fallingmotion.
Namely, the concave latchingportions 34bof both latches 34 fitted
with the common slide fulcrum shaft 25 (to-be-latched portions
33) prevents a rearward slide of the common slide fulcrum shaft
25 (to-be-latched portions 33) of the closslinks 13a a and 13b
in a standing condition when the to-be-conveyed object support
table 3 1s lowered from the lifted position. Therefore, even'
1f the to-be—operated portion 14 (cam follower roller 31) that
has been pushed up by the cam rail 40 is broken for some reason
during the time the conveying traveler body 1 is traveling in
the specificsectionwhere the to-be-conveyed object support table
3 1s kept 1lifted at the lifted position and the thrusting effect
of thecamrail 40against thecrosslinksl13aand13bisconsequently
lost, 1n other words, even if there is no cam rail 40 between
a start portion and an end portion of the specific section, the
to-be-conveyed object support table 3 can be reliably held at
the lifted position.

At the end portion of the specific section where the
to-be-conveyed object support table 3 iskept 1lifted at the lifted
position, unlocking cams 41 are laid on the conveying route side
of the conveying traveler body 1 as shown in FIG. 6. The unlocking
cams 41 are arranged on both right and left sides of the cam rail
40 1n a manner corresponding to the respective latches 34 so that
the cam follower rollers 39 of the latches 34 ride thereon as
the conveying traveler 1 travels, and the length and position
are set so that the cam follower rollers 39 ride on the unlocking

cams 41 so as to swing the latches 34 upward against gravity,

15
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!

the concave latching portiorls 34b of the latches 34 are separated
upward from the common slide fulcrum shaft 25 (to-be-latched
portions 33) on the crosslink mechanism 12 side, and then the
cam follower roller 31 being the to-be-operated portion 14 of
the crosslink mechanism 12 descends down an end downhill slope
portion of the cam rail 40, the crosslinks 13a and 13b carry out
a falling motion, and the common slide fulcrum shaft 25
(to-be-latched portions 33) leaves rearward from the position
directly below the concave latching portions 34b of the latches
34. Therefore, at the endportionof the specificposition, after
the locking effect of the locking means 32 at the lifted position
of the to-be-conveyed object support table 3 1is automatically
released, the to-be-conveyed object support table 3 that has been
held at the lifted positionis lowered toa lowering limit position
by an effect of the cam rail 40 with the crosslink mechanism 12.

The height of the lifted position of the to-be-conveyed
object support table 3 in the specific section is determined by
the thrusting height of the to-be-operated portion 14 (cam
follower roller 31) by the cam rail 40, that is, the height of
the cam rail 40, however, as shown in FIG. 7, when a specific
sectionwhereahighcamrail 40Hto lift the to-be-conveyed object
support table 3 to a high level H has been laid down and a specific
section where a lowcamrail 40L to 1lift the to-be-conveyed object
support table 3 to a low level 1L has been laid down are mixed
in the conveying route of the conveying traveler 1, it issufficient
to provide concave latching portions 34b that correspond to a
position of the common slide fulcrum shaft 25 (to-be-latched
portions 33) when the crosslinks 13a and 13b are thrust up by

the camrail 40H and concave latching portions 34c that correspond
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to a position of the common slide fulcrum shaft 25 (to-be-latched
portions 33) when the crosslinks 13a and 13b are thrust up by

the cam rail 40L side by side in the back and forth direction.

According to the configuration, when the to-be-conveyed
object support table 3 has been lifted to the high level H by
the camrail 40H, the common slide fulcrum shaft 25 (to-be-latched
portions 33) of the crosslinks 13a and 13b is locked by the concave
latching portions 34b on the side closer to the spindles 36 of
the latches 34, and when the to-be-conveyed object support table
3 has been lifted to the low level L by the cam rail 40L, the
common slide fulcrum shaft 25 (to-be-latched portions 33) of the
crosslinks 13a and 13b is locked by the concave latching portions
34c on the side distant from the spindles 36 of the latches 34.
In addition, in both cases of the specific section with the cam
rall 40H and specific sectionwith the camrail 40L, the unlocking
cam 41 1s laid down at the end portion as shown in FIG. 8. The
unlocking cam 41 has a height to allow working on the cam follower
rollers 39 of the latches 34 so as to push up the latches 34 to
a height where both of the concave latching portions 34b and 34c
leave upward further froma slide route of the common slide fulcrum
shaft 25 (to-be-latched portions 33) and a length toallowkeeping
the same pushed upuntil the common slide fulcrum25 (to-be-latched
portions 33) that slides rearward leaves rearward further than

these concave latching portions 34b and 34c¢c, and can release a

lock in a standing condition of the crosslinks 13a and 13b before
the to-be-conveyed object support table 3 starts lowering.
In the above-described embodiment, the two front and rear

concave latching portions 34b and 34c¢ have been provided in each

latch 43, however, a latch only with the concave latching portion
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34b to lock the crosslfinks 13a and 13b in a standing condition
when the to-be-conveyed object support table 3 is lifted to the
high level H by the cam rail 40H and a latch only with the concave
latchingportion34ctolockthecrosslinksl13aandl3binastanding
condition when the to-be-conveyed object support table3 1slifted
to the low level L by the cam rail 40L may be separately provided.
In this case, 1t 1s necessary to structure the unlocking cam 41
that pushes up at least one latchwith the concave latching portion
34b soas tosimultaneouslypushup the other latchwith the concave
latching portion 34c¢ in order to prevent the common slide fulcrum
shaft 25 (to-be-latched portion 33) that slides rearward from
the position of the concave latching portions 34b from again being
engaged with the concave latching portion 34c of the other latch.

Moreover, 1in the above-described embodiment, as the
to-be-operated portion 14 of the crosslink mechanism 12, the cam
fol.lower roller 31 has been provided at a position, of the links
15a and 15b to compose the crosslinks 13a and 13b, close to the
position fixing fulcrum shafts 19 of the links 15a having the
position fixing fulcrum shafts 19 on the conveying traveler 1
side, however, as shown in FIG. 1A, the to-be-operated portion
14 may be composed of a 1lifting/lowering rod 42 supported by the
conveying traveler body 1 so as to be vertically liftable and
lowerable. Inthis case, at the lower endof thelifting/lowering
rod 42, acamfollower roller towork on the camrail 40 is provided,
and at the upper end of the 1lifting/lowering rod 42, a thrusting
table to thrust up the roller supported about an axis on the links
15a side is provided. Accordingly, as a result of the cam rail
40 thrusting up the lifting/lowering rod 42, thelifting/lowering

rod 42 makes the crosslinks 13a and 13b stand up via the thrusting
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table at the upper end thereof and the roller on the links 15a
side. A thrusting position on the crosslink side by the
lifting/lowering rod 42 may be the position of the common center
fulcrum shaft 16 where the 1links 15a and 15b aremutuallypivotally
mounted. When the to-be-operated portion 14 formed of such a
lifting/lowering rod 42 is employed, since there is a high
possibilitythat thelifting/loweringrod 42 is brokenbybuckling
in a case of a conveying apparatus that handles a major-load
to-be-conveyed object, it is particularly effective to use also
the locking means 32 in the present invention.

Moreover, as the to-be-latched portions 33 onthe crosslinks
13a and 13b side with which the locking latches 34 are engaged,
the common slide fulcrum shaft 25 on the conveying traveler body
1 side in the crosslinks 13a and 13b has been used, however, 1f
such a common slide fulcrum shaft 25 does not exist, a member
to form the to-be-latched portions 33 with which the locking
1atch'es 34 are engaged may be provided, near the slide fulcrum
shaft 25, as an annex to the links 15b.

The conveying apparatus with a 1lifting/lowering
to-be-conveyed object support table according to the present
invention can be utilized, on an automobile assembly line, as
a conveying apparatus that allows conveying a vehicle body
(to-be-conveyed object) towhichvarious parts are attachedwhile
mounting the same on a to-be-conveyed object support table 3 and

keeping, in a section of a parts fitting operation (specific

‘gsection described in the embodiment where the cam rail 40 has

been laid down), the vehicle body (to-be-conveyed object support
table 3) lifted to a level where an operator on the conveying

traveler body 1 can easily carry out a parts fitting operation.
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WHAT IS CLAIMED IS:

1. A conveying apparatus with a 1lifting/lowering
to-be-conveyed object support table in which a to-be-conveyed
object support table (3) is supported on a conveylng traveler
body (1) so as to be freely liftable and lowerable via a freely
erectable crosslink mechanism (12), and a cam rail (40) that
selectively moves the to-be-conveyed object support table (3)
toa lifted position by working on a to-be-operated portion (14)
provided in the crosslink mechanism (12) so as to raise the
crosslink mechanism (12) is disposed in a specific section of
a conveying route, wherein

on a side of the conveying traveler body (1) of the crosslink
mechanism (12), ato-be-latchedportion (33) that reciprocatingly
moves in a roughly horizontal direction as a result of a
standing/falling motion of the crosslink mechanism (12) is
provided, a locking latch (34) that is automatically latched with
the to-be-latched portion (33) when the to-be-conveyed object
support table (3) has been lifted to a predetermined position
is provided, and an unlocking cam (41) that switches the locking
latch (34) to an unlocking posture as a result of traveling of
the conveying traveler body (1) at an end portion of the specific

section 1s provided.

2. The conveying apparatus with a lifting/lowering
to-be-conveyed ob] eét support table according toClaim 1, wherein
the crosslink mechanism (12) comprises two crosslinks (13a
and 13b) provided side by side and being in conjunction with each

other, and the to-be-latched portion (33) is composed of a slide
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fulcrum shaft (25) on t';he conveying traveler body (1) side hung

between the two crosslinks (13a and 13b).

3. The conveying apparatus with a 1lifting/lowering
to-be-conveyed object support table according toClaiml, wherein

apluralityof specificsectionsthat aredifferent inheight
of lifted positions of the to-be-conveyed object support table
(3) are provided, and in the locking latch (34), a plurality of
latching portions (34b and 34c) are provided 1n a manner
correspondingtotheliftedpositions of the to-be-conveyed object

support table (3) in the respective specific sections.

4. The conveying apparatus with a 1lifting/lowering
to-be-conveyed object support table according toClaim 1, wherein

links (15a and 15b) of the crosslink mechanism (12) are
disposed in a direction parallel to a traveling direction of the
conveying traveler body (1), and of the links (15a and 15b), on
the 1ink (15a) provided with a position fixing fulcrum shaft (19)
on the conveying traveler body (1) side, a cam follower roller
(31) is supported about an axis so as to protrude to a downside

of the conveying traveler body (1) at a position close to the
positionfixing fulcrumshaft (19), andthe to-be-operatedportion

(14) is composed of the cam follower roller (31).

5. The conveying apparatus with a lifting/lowering
to-be-conveyed object support table according to Claim 4, wherein
the crosslink mechanism (12) comprises a pair of right and
left crosslinks (13aand 13b) being inconjunctionwitheachother,

and of the links (15a and 15b) provided two each to compose both
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links (13a and 13b), the links (15a) providedwithposition fixing
fulcrum shafts (19) on the conveying traveler body (1) side are
coupled to each other by a coupling member (28) at a position
close to the position fixing fulcrum shafts (19), and the cam

5 follower roller (31) is supported about an axis below the coupling

member (28).

6. The conveying apparatus with a 1lifting/lowering
to-be-conveyed object support table according to Claim 4, wherein
10 the links (15a and 15b) of the crosslink mechanism (12)
are disposed in a direction where position fixing fulcrum shafts
(19and 24) at oneendare located forwardinthetravelingdirection
of the conveying travelerbody (1) relativetoslide fulcrumshafts

(20 and 25) at the other end.
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