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(57) Abréegée/Abstract:

A lifting stroke of a load carrying platform (3), liftably/lowerably supported through a cross link (13a), of a traveling body (1) for
conveyance is Increased with a low floor structure of the traveling body (1) maintained. In a conveyance apparatus having a
lifting/lowering load carrying platform, there are laid a first cam rail (47A) acting on a first to-be-operated section (28) to lift a load
carrying platform (3) to an intermediate height (H1) and a second cam rail (48) acting on a second to-be-operated section (29) to lift
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the platform (3) from the intermediate height (H1) to the maximum height (H2). The second to-be-operated section (29) Is provided

at an Intermediate folding fulcrum (36) of a toggle link (32) interposed between tr

e cross link (13a) and a fixation position on the

traveling body (1) side. When the platform (3) Is lifted to the intermediate height (H1), the toggle link (32) Is extended such that both

upper fulcrums (37, 39) are separated, relative to the intermediate folding fulcrum

(36), to both the front and rear in the traveling

direction. The second to-be-operated section (29) In this extended state of the toggle link (32) Is positioned below the first to-be-

operated section (28) In the same state.
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ABSTRACT

A lifting stroke of a 1load carrying platform (3),
liftably/lowerably supported through a cross link (13a), of a
traveling body (1) for conveyance 1s increased with a low floor
structure of the traveling body (1) malntained. In a conveyance
apparatus havingalifting/loweringloadcarryingplatform, there
are laid a first cam rail (47A) acting on a first to-be-operated
section (28) toliftaloadcarryingplatform (3) toanintermediate
height (H1l) and a second cam rail (48) acting on a second
to-be-operated section (29) to 1lift the platform (3) from the
intermediate height (H1l) to the maximum height (H2). The second
to-be-operatedsection (29) isprovidedat anintermediate folding
fulcrum (36) of a toggle link (32) interposed between the cross
link (13a) and a fixation position on the traveling body (1)
side.'When the platform (3) 1s lifted to the intermediate height
(H1) , thetoggle link (32) isextended such that bothupper fulcrums
(37, 39) are separated, relative to the intermediate folding
fulcrum (36), toboththe front andrear inthetravelingdirection.
The second to-be-operated section (29) in this extended state

of the toggle 1link (32) 1is positioned below the first

to-be-operated section (28) 1n the same state.
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CONVEYANCE APPARATUS WITH LIFTING/LOWERING LOAD CARRYING PLATFORM

FIELD OF THE INVENTION

The present invention relates to a conveying apparatus
formed soas toselectivelymove aplatformsupportedonaconveying
traveler body so as to be liftable and lowerable via erectable
crosslinks to a lifted position by a cam rail laid down on the

side of a conveying route.

DESCRIPTION OF THE PRIOR ART

For this type of conveying apparatus, as is also described
in Patent Literature 1, concurrently provided is, with crosslinks
that support aplatform soastobe freelyliftable and lowerable,
a to-be-operated portion formed of a 1ifting/lowering member that
thrusts up the crosslinks so as tomake the same stand up by rising,
and the lifting/lowering member is thrust up by a cam rail on
the side of a conveying route so as to lift the platform.

Patent Literature 1: Japanese Published Unexamined Patent

Application No. H07-172538

In the conveying apparatus, alifting stroke of the platform
can be make greater than a 1ifting stroke of the 1lifting/lowering
member by providing a thrusting operation position by the
1lifting/lowering member on the crosslinks at a center crossover
fulcrum position of the crosslinks or closer to a link fulcrum

position on the conveying traveler body side than the center
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crossover fulcrum position. Even in this method, however, 1in
order to increase the lifting stroke of the platform so as to

sufficiently raise a lifted position thereof in height, the
lifting stroke of the 1lifting/lowering member must be
correspondingly increased. Consequently, not only a part of the
lifting/lowering member protruding to a downside of the conveying
traveler body but also the cam rail laid down on a floor on the
conveying route sidewill be higher, whereby it becomes impossible
to lower an upper surface of the conveying traveler body (working
floor on the conveying traveler body), that is, the conveying

traveler body can not be made with a low-floor structure.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
conveying 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 1in
parentheses. In a conveying apparatus in which a platform (3)
is supported on a conveying traveler body (1) so as to be so as
to be freely liftable and lowerable via a erectable crosslink

(13a), and a first cam rail (47A) and a second cam rail (48) 1is

laid down, the first cam rail (47A) that works on a first
to-be-operated portion (28) provided concurrently with the
crosslink (13a) and protruded to the downside of the conveying

traveler body (1) soas to lift the platform (3) toamiddle height
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(H1), and a second cam rail (48) that works on a second
to-be-operated portion (29) provided concurrently with the
crosslink (13a) and protruded to a downside of the conveying
traveler body (1) so as to 1lift the platform (3) from the middle
height (H1) to a maximum height (H2), the second to-be-operated
portion (29) is provided at a middle bending fulcrum (36) of a
toggle link (32) interposed between a 1ink (14a) of the crosslink
(13a) and a fixing position on the conveying traveler body (1)
side or in a vicinity thereof, the toggle link (32) 1s collapsed
into a condition where upper both-end fulcrums (37 and 39) are
located at either front or rear side in a traveling direction
with respect to the middle bending fulcrum (36) when the platform
(3) is located at a lowering limit height and is extended, when
the platform (3) has been lifted to the middle height (H1), so
that the upper both-end fulcrums (37 and 39) reach a condition
separated at both front and rear sides in the traveling direction
with respect to the middle bending fulcrum (36), and the second
to-be-operated portion (29) in the extended condition is located
lower than the first to-be-operated portion (28) at this time.

With regard to carrying out the present invention with the
above-described configuration, concretely, as 1n a second aspect
of the invention, the first to-be-operated portion (28) can be
composed of a cam follower roller (3la) that is supported by a
protruded portion (30a) continuously provided downward from the

link (14a) of the crosslink (13a) and is directly pushed up by
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the first cam rail (473).

In addition, as in a third aspect of the invention, the
second to-be-operated portion (29) can be composed of a cam
follower roller (33) that is supported by concentrically with
the middle bending fulcrum (36) of the toggle link (32) and is
directly pushed up by the second camrail (48) . The configuration
can be combined with the configuration according to the second
aspect of the invention.

Furthermore, as in a fourth aspect of the invention, when
the crosslinks are provided side by side as a pair of right and
left crosslinks so that respective fulcrums are concentric with
each other, the first to-be-operated portion (28) can be composed
of a pair of right and left cam follower rollers (31la and 31b)
that are respectively directly pushed up by the juxtaposed two
first cam rails (47A) supported by protruding portions (30a and
30b) continuously provided downward from inside links (14a and
15a) of the respective crosslinks (13a and 13b), and the toggle
link (32) provided with the second to-be-operated portion (29)
can be interposed between a center portion of a hanging member
(37) provided so as to hang between the inside links (14a and
15b) of the respective crosslinks (13a and 13b) and a fixing
position on the conveying traveler body (1) side, and the single
second cam rail (48) that works on the second to-be-operated
portion (29) can be disposed at a middle position between the

two first cam rails (477A). The configuration can be combined
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with the configuration according to the second and third aspects
of the invention.

In addition, as ina fifth aspect of the invention, a locking
means (40) that prevents from carrying out a falling motion of
the crosslink (13a) in which the platform (3) is lifted to the
maximum height (H2) by the second cam rail (47A) and the second
to-be-operated portion (29) can be provided concurrently with
the crosslink (13a). The configuration can be combined with the
configuration acéording to any one of the second to fourth aspects
of the invention. When the configuration according to the fifth
aspect of the invention is employed, as in a sixth aspect of the
invention, the locking means (40) can be composed of a latch (42)
that is automatically latched with a to-be-latched portion (41)
providedat aslide fulcrumposition (25) on the conveying traveler
body (1) side of the crosslink (13a) or in a vicinity thereof.

By a conveying apparatus according to the present invention
with the above-described configuration, the platform i1s lifted
to the maximum objective height by pushing up the same in two
stages by use of the first to-be-operated portion and the first
cam rails and the second to-be operated portion and the second
cam rail. However, it 1is satisfactory for the first
to-be-operated portion and the first cam rails that these can
make the crosslinks stand up until a condition where the second
to--bé—operated portion provided in the vicinity of the middle

bending fulcrum of the toggle link can be thrust up by the second
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camrail, namely, until the toggle link collapsed into a condition
where the upper both-end fulcrums are located at either front

or rear side in the traveling direction with respect to the middle
bending fulcrum reaches an extended condition where the upper
both—ehd fulcrums are separated at the front and rear in the
traveling direction with respect to the middle bending fulcrum,
and a 1lifting stroke of the platform by the first to-be-operated
portion and the first cam rails may be sufficiently small in
comparison with the total stroke to the maximum objective height.
Moreover, as described above, when the platform has been lifted
to the middle height by the first to-be-operated portion and the
first cam rails, the height of the second to-be-operated portion
provided concurrentlywith the toggle 1link has hardly been changed
from the height when the crosslinks are in a fallen condition
(when the platform is located at the lowering limit height) and
the second-to-be-operated portion is located sufficiently lower
than the first to-be-operated portion pushed up by the first cam
rails. Therefore, with the height of the second cam rail that
pushes up the second to-be-operated portion being made almost
identical to the height of the first cam rails, the platform can
be lifted from the middle height to the higher maximum height
via the toggle link.

As is apparent from the reason described above, by the
configuration of the present invention, while sufficiently

lowering the height of a lower space of the conveying traveler
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body, in other words, while sufficiently lowering the upper
surface of the conveying traveler body (working floor on the

conveying traveler body) so as to provide the conveying traveler
body as a low-floor structure, the maximum height of the platform
can be provided as a sufficient height as needed. As a matter
of course, such a layout as to lay down only the first cam rails
in a specific section of the conveying route so as to use the
platform in a manner lifted to the middle height and lay down
both the first and second cam rails in the other specific section
so as to use the platform in a manner lifted to the maximum height
can also be employed.

With regard to carrying out the present invention described
above, by employing the configuration according to the second
and third aspects of the invention, the present invention can
be simply carried out at a low cost.

The crosslinks that support the platform so as to be freely
liftable and lowerable are generally provided side by side as
apair of right and left crosslinks so that the respective fulcrums
are concentricwitheachother. Inthiscase, bytheconfiguration
according to the fourth aspect of the invention, the platform
can be strongly pushed up to the middle height without difficulty
by the two right and left first cam rails in a first pushing-up
stage where a great pushing-up force is necessary, that 1is, a
first push-up stage where the platform is lifted to the middle

height by the first to-be-operatedportionandthe first camrails,
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and in a second pushing-up stage where a smaller pushing-up force
is sufficient in comparison with that in the first pushing-up
stage, that is, a second pushing-up stage where the platform 1is
lifted to the maximum height by the second to-be-operated portion
and the second cam rail, the platform can be lifted to the maximum
height in a well-balanced manner by pushing up a center position
between the pair of right and left crosslinks by the single second
cam rail. Namely, by the configuration according to the fourth
aspect of the invention, the present invention can be reasonably
carried out when the pair of right and left crosslinks are provided
side by side so that the respective fulcrums are concentric with
each other.

In the condition where the platform has been lifted to the
maximum height, since a 1link that has reached a vertical posture
or a posture close thereto of the toggle link 1n an extended
condition that supports the platform via the crosslinks receives
a large compression load, there is a high risk that the link of
the toggle link is deformed by buckling or damaged by bending
and this leads to a falling accident of the platform. Therefore,
according to the configuration of the present invention,
particularly, as in the fifth aspect of the invention, by
providing, concurrently with the crosslink, a locking means that
prevents from carrying out a falling motion of the crosslink in

which the platform is lifted to the maximum height by the second

cam rail and the second to-be-operated portion, safety can be
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greatly improved. In this case, by the configuration according
to the sixth aspect of the invention, not only can the locking

means be carried out with a simple configuration, but also no
special locking operation or control is necessary when the
platform has been lifted to the highest position, so that the

present invention can be carried out at a low cost.

DESCRIPTION OF THE DRAWINGS

FIG. 1A is a partially longitudinally sectional schematic
side view explaining a basic configuration of a conveying
apparatus of the present invention;

FIG. 1B is a schematic plan view of the same conveying
apparatus;

FIG. 2 is a longitudinally sectional side view showling a
main part with a platform located at a lowering limit height;

FIG. 3 is a longitudinally sectional side view showing a
main part with a platform lifted to a middle height;

FIG. 4 is a longitudinally sectional side view showling a
main part with a platform lifted to a maximum height;

FIG. 5 is a longitudinally sectional rear view showing a
main part with a platform lifted to a maximum height;

FIG. 6 is a cross-sectional plan view showing a main part
with a platform located at a lowering limit heilght;

FIG. 7 is a longitudinally sectional side view showing a

main part with a platform lowered to a middle height;
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FIG. 8A 1s a partially longitudinally sectional side view
showing a locking means in a locked condition; and
FIG. 8B 1s a partially longitudinally sectional side view

showing a locking means in an unlocked condition.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, detailed embodiments of the present invention
will be described based on the accompanying drawings. FIGS. 1
exemplifyabasicconfigurationofafriction-drive type conveying
apparatus with a freely 1liftable and lowerable platform.
Reference numeral 1 denotes a flat rectangular carriage-type
conveyling traveler body along a traveling direction, which is
equlipped with two front and rear sets of right and left pairs
of wheel units2ato2dandafreelyliftable and lowerableplatform
3. The respective wheel units 2a to 2d have wheels 5 that roll
on a palr of right and left guide rails 4a and 4b laid down along
a conveylng route, and in the two front and rear wheel units 2a
and 2c¢ on one of the right and left sides (in the illustrated
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 isconventionally
well known and composed of a drive friction wheel 9 that abuts

on one friction surface 8a of a pair of right and left vertical

10
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friction surfaces 8a and 8b in parallel formed on the conveying
traveler body 1 across the overall length thereof, a motor 10
for rotarydrive of thedrive friction wheel 9, and a backup roller
11 that abuts on the other 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 conveyling 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
the conveying route of the conveying traveler body 1 with the
conveyling traveler body 1 and propelling the conveying traveler
body 1 by the drive chain. Inaddition, for thevertical friction
surfaces 8a and 8b that are necessary 1n the conveying traveler
body 1 when the friction drive means 7 is used, both right and
left side surfaces of the conveying traveler body 1 may be diverted
as they are, or other members may be attached. Furthermore,
although i1ndividually independent carriages have been used as
the conveying traveler bodies 1, the conveying device may be one
in which platforms 3 are disposed at appropriate i1ntervals on
a conveying traveler body 1 that continues in the conveying route
direction, as 1n a slat conveyer.

The platform 3 is a table to support a to-be-carried object,

and is supported so as to be vertically movably by a crosslink

11
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mechanism 12 interposed between the same and conveying traveler
body 1 under the platform 3. This crosslink mechanism 12 1s
composed of two crosslinks 13a and 13b in parallel with the
conveylng route juxtaposed to each other under the platform 3.

Details of the crosslink mechanism 12 will be described
based on FIG. 2 to FIG. 5. The crosslink mechanism 12 comprises
a palr of right and left crosslinks 13a and 13b which includes
two pairs of links 14a and 14b, and 15a and 15b whose center
crossover portions are pivotally mounted at mutually concentric
center fulcrum shafts 16, and of the links 14a to 15b provided
two each, front end portions of both links 14a and 15a tobe located
1inside are pivotally mounted so as to be freely swingable up and
down by mutually concentric position fixing fulcrum shafts 19
on apalr of right and left bearing members 18 provided on a support
frame 17 on the conveying traveler body 1 side. Rear end portions
of both links 14a and 15a are coupled by a common slide fulcrum
shaft 20, and rollers 21 supported by both sides of the common

slide fulcrum shaft 20 are fitted with a pair of right and left

back-and-forth slide guides 22 provided on the downside of a rear

end portion of the platform 3 so as to be rollable in the back

and forth direction. Of the links 14a and 15b provided two each,

front end portions of both links 14b and 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 on a

pair of right and left bearing members 23 provided, on the downside

12



10

15

20

25

CA 02573736 2007-01-12

of a front end portion of the platform 3, at a position directly
above the pair of right and left bearing portions 18. Rear end
portions of both links 14b and 15b are coupled by a common slide
fulcrum shaft 25, and rollers 26 removably supported on both ends
of the common slide fulcrum shaft 25 are fitted with a pair of
right and left back-and-forth slide guides 27 provided, on the
support frame 17 on the conveying travelerbody1lside, ataposition
directly below the back-and-forth slide guide 22 so as to be
rollable in the back and forth direction.

In the crosslink mechanism 12, a first to-be-operated
portion 28 and a second to-be-operated portion 29 are concurrently
provided. The first to-be-operated portion 28 is composed of
cam follower rollers 3la and 31b supported by right and left
horizontal shafts mutually concentric with the lower ends of
protruding portions 30a and 30b continuously provided downward
from both links 14a and 15a to be located inside of the links
14a to 15b provided two each to compose the pair of right and
left crosslinks 13a and 13b. The protruding portions 30a and
30b are continuously provided downward, in a middle position
between the center fulcrum shafts 16 of both links 14a and 15a
and the common s'lide fulcrum shaft 20, from a position close to
the center fulcrum shafts 16, and are structured so that, when
the platform 3 is at a lowering limit height as shown 1n FIG.
2, the cam follower rollers 31a and 31b are located at a position

close tothe floor in amanner protruded downward from the conveying

13
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traveler body 1.

The second to-be-operated portion 29 is composed of one
cam follower roller 33 supported by a toggle 1link 32 concurrently
provided in the crosslink mechanism 12. The toggle link 32 1is
formed by coupling a long link 34 and a short link 35 with each
other at a middle bending fulcrum shaft 36. The respective links
34 and 35 are composed of palrs of right and left link units 34a
and 34b and 35a and 35b, respectively, and the cam follower roller
33 1s removably supported by the middle bending fulcrum shaft
36 between link units 34a and 34b of the long 1ink 34 to be located
inside. The toggle link 32 is arranged roughly in the center
between the pair of right and left crosslinks 13a and 13b. A free
end of the long link 34 is pivotally mounted, in a middle position
between the center fulcrum shafts 16 of inside both links 14a
and 15a to compose the c¢rosslinks 13a and 13b and the common slide
fulcrum shaft 20, by a shaft-1like hanging member (spindle member)
37 provided so as to hang between the links 14a and 15a in the
right and left horizontal direction. A free end of the short
link 35 is pivotally mounted on a bearing member 38 provided as
an annex on the support frame 17 on the conveying traveler body
1 side by a spindle 39 located below the center fulcrum shafts
16 of the crosslinks 13a and 13b.

As shown in virtual lines of FIG. 5 and FIG. 6 and 1n FIGS.
8, 1n the crosslink mechanism 12, a locking means 40 that supports

the platform 3 at a maximum height can be concurrently provided.

14
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The locking means 40 includes a pair of right and left latches

42 thatuse, as to-be-latchedportions 41, the common slide fulcrum

25 provided to hang between the outside both links 14a and 15b
tocompose the crosslinks 13aand 13band areautomatically latched
with the to-be-latched portions 41. The respective latches 42
are of an 1dentical structure arranged with respect to the second
to-be-operated portion 29 1n a condition separated at the right
and left so as to be located in the middle between the pair of
right and left cam follower rollers 31la and 31b of the first
to-be-operated portion 28 and single cam follower roller 33 of
the second to-be-operated portion 29. These are respectively
supported by the horizontal spindles 44 mutually concentric with
bearingmembers 43 providedon the support frame 17 on the conveying
traveler body 1 side so as to be freely swingable up and down,
and abutting members 45 annexed to the respective latches 42 are
held by gravity at home positions to be caught by the bearing
members 43. Moreover, 1in the respective latches 42, armportions
42a are integrally‘ provided downward 1n connected row
arrangements, and on the lower ends of the arm portions 42a, cam
follower rollers 46 are supported via mutually concentric right
and left horizontal spindles. The cam follower rollers 46 are
protruded downward further than the bottom surface of the
conveying traveler body 1.

The platform 3 is normally stable by gravity in a condition

lowered to a lowering limit height shown in FIG. 2. This time,

15
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the lowering limit height of the platform 3 can be determined
by a height-adjustable support tool (which is conventionallywell
known, and illustration is omitted) provided in a standing
conditiononthe conveyingtravelerbodylside. Whentheplatform
3 is located at a lowering 1limit height as such, the pair of right
and left crosslinks 13a and 13b of the crosslink mechanism 12
are 1n a fallen condition as shown in FIG. 2, and the pair of
right and left cam follower rollers 3l1la and 31b of the first
to-be-operated portion 28 are protruded from the bottom surface
of the conveying traveler body 1 at the maximum. The cam follower
roller 33 of the second to-be-operated portion 29 1s at an almost
identical level as that of the cam follower rollers 31la énd 31b
of the first to-be-operated portion 28, and the toggle link 32
equipped with the cam follower roller 33 is collapsed so that
the free-end fulcrums (hanging member (spindle member) 37 and
spindle 39) of both links 34 and 35 all are located backward in
the traveling direction of the conveying traveler body 1 relative
to the cam follower roller 33. Accordingly, 1n this condition,
it 1is impossible to push up the cam follower roller 33 upward
so as to make the crosslinks 13a and 13b stand up.

On the other hand, at a start portion of a specific section
where the platform 3 is kept lifted in a conveying route by the
conveying traveler body 1, as shown in FIG. 5, a pair of right
and left start-side first cam rails 47A that push up the pair

of right and left cam follower rollers 31la and 31b of the first

16
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to-be-operated portion 28 as a result of a forward travel of the
conveying traveler body 1 are laid down, and at an end portion
of the specific section, as shown in FIG. 7, a pair of right and
left end-side first cam rails 47B that accept the descending pair
of right and left cam follower rollers 3l1la and 31b of the first
to-be-operated portion 28 and then allow the cam follower rollers
3la and 31b to descend as a result of a forward travel of the
conveying traveler body 1 are laid down, and furthermore, in the
specific section from the wvicinity of end portions of the
start-side first cam rails 47A to the vicinity of start portions
of the end-side first cam rails 47B, a second cam rail 48 that
pushes up the cam follower roller 33 of the second to-be-operated
portion 29 asaresult of a forward travel of the conveying traveler
body 1 and holds the same at a predetermined height is laid down.

Therefore, when the conveying traveler body 1 enters the
specific section, the pair of right and left cam follower rollers
31la and 31b of the first to-be-operated portion 28 gradually ride
on the pair of right and left start-side first cam rails 47A as
shown in FIG. 3, and the pair of right and left start-side first
cam rails 47A thrust up the inside links 14a and 15a of the pair
of right and left crosslinks 13a and 13b via the pair of right
and left cam follower rollers 31a and 31b. Accordingly, the pair
of right and left crosslinks 13a and 13b carry out a standing
motion in conjunction with each other, so that the platform 3

supported by the pair of right and left crosslinks 13a and 13D

17
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rises while maintaining a horizontal posture.

As shown in FIG. 3, as a result of the pair of right and
left cam follower rollers 31la and 31b reaching the highest flat
surfaces of the pair of right and left start-side first cam rails
47A, the platform 3 reaches a predetermined middle height H1,
however, with the standing motion of the crosslinks 13a and 13b
during the time where the platform 3 is 1lifted from the lowering
limit height tothemiddle height H1l, thetogglelink 32 isslightly
extended i1nto a V-shape from the collapsed condition shown 1n
FIG. 2, the cam follower roller 33 moves rearward at an almost
identical level, resulting in a condition where the free-end
fulcrums (hanging member (spindle member) 37 and spindle 39) of
the toggle links 32 are arranged with respect to the cam follower
roller 33 1n a condition separated at the front and rear.
Therefore, 1n this condition, by pushing up the cam follower
rollers 33, the toggle link 32 can further be extended so as to
make the crosslinks 13a and 13b carry out a standing motion.

The second cam raill 48 is laid down so that the cam follower
roller 33 of the second to-be-operated portion 29 starts to ride
on the second cam rail 48 during the time where the cam follower
rollers 31a and 31b are rolling on the highest flat surfaces of

the start-side first cam rails 47A. As a matter of course, the

highest flat surfaces may be substantially eliminated from the
start-side first cam rails 47A so that the cam follower roller

33 of the second to-be-operated portion 29 starts to ride on the
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second cam ralil 48 i1mmediately before the cam follower rollers

31la and 31b leave the highest positions of the start-side first

cam raills 47A.

Therefore, when the cam follower roller 33 of the second
to-be-operated portion 29 gradually rides on the second cam rail
48 as a result of a travel of the conveying traveler body 1, the
short 1ink 35 of the toggle 1ink 32 swings upward around the spindle
39, and the long link 34 thrusts up the crosslinks 13a and 13b
via the hanging member (spindle member) 37 and furthermore makes
the same carry out a standing motion. Therefore, when the cam
follower roller 33 has reached the highest flat surface of the
second cam rail 48, the crosslinks 13a and 13b completely reach
a standing condition, so that the platform 3 is lifted from the
middle height Hl1 to a maximum height H2.

As described above, when the crosslinks 13a and 13b carry
out a standing motion so as to 1lift the platform 3, the respective
upper and lower common slide fulcrum shafts 20 and 25 of the pair
of right andleft crosslinksl13aand 13bslide horizontally forward
via the rollers 21 and 26 and slide guides 22 and 27. However,
when the locking means 40 shown in the virtual lines of FIG. 5
and Fig. 6 and in FIGS. 8 is concurrently provided, the lower
common slide fulcrum 25 (to-be-latched portions 41) passes while
pushing up the pair of right and left latches 42 via inclined
surfaces on the downside of the front ends thereof immediately

before the platform 3 reaches the maximum height H2, and when
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the platform 3 has reached the maximum height H2, that i1s, when
the cam follower roller 33 of the second to-be-operated portion
29 has reached the highest flat surface of the second cam rail
48, concave latching portions 42b of the pair of right and left
latches 42 are fitted and latched with the lower common slide
fulcrum shaft 25 (to-be-latched portions 41) from upside by
gravity. As a matter of course, springs that forcedly charge
the respective latches 42 downward may be used together.
Namely, with the locking means 40 concurrently provided,
when the conveying traveler body 1 enters the specific section,
the platform 3 that has been located at the lowering limit height
1s automatically lifted to the maximum height H2. At this time,

as described above, the latches 42 of the locking means 40 are

‘automatically latched with the to-be-latched portions 41 (lower

common slide fulcrum shaft 25) of the crosslinks 13a and 13b so
as to prevent the pair of right and left crosslinks 13a and 13b
in a standing condition from carrying out a falling motion.
Namely, the concave latchingportions 42bof both latches 42 fitted
with the common slide fulcrum shaft 25 (to-be-latched portions
41) prevents a rearward slide of the common slide fulcrum shaft
25 (to-be-latched portions 41) of the closslinks 13a and 13b 1in
a standingconditionwhentheplatform3 is lowered fromthe maximum
height H2. Therefore, even if the toggle link 32 that supports
the cam follower roller 33 that has been pushed up by the second

camrail 48 isbent or brokenduring the time the conveying traveler
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body 1 is traveling in the specific section where the platform
3 1s kept lifted to the maximum height, the platform 3 can be

prevented from falling down from the maximum height H2.
Immediately before the end portion of the specific section,
as shown in FIGS. 8, unlockingcams 49 are laiddown. Theunlocking
cams 49 are arranged on both right and left sides of the second
cam rall 48 i1n a manner corresponding to the respective latches
42 so that the cam follower rollers 46 of the latches 42 ride
thereonas the conveyingtravelerbodyl travels. Thecamfollower

rollers 46 ride on the unlocking cams 49 so as to swing the latches

42 upward against gravity, the concave latching portions 42b of
the latches 42 are separated upward from the common slide fulcrum
shaft 25 (to-be-latched portions 41) of the crosslinks 13a and
13b, so that a lock to the crosslinks 13a and 13b in a standing
condition 1s released.

After the unlocking operation described above, the
conveyling traveler body 1 reaches the end portion of the specific
section, andthecamfollower roller 33 of the second to-be-rotated
portion 29 is ready to descend down an end downhill slope portion
of the second camrailil 48 as the conveying traveler body 1 travels,
so that the platform 3 is lowered while making the crosslinks
13a and 13b carry out a falling motion by gravity. Therefore,
as shown in Fig. 7, when the platform 3 has reached the middle
height H1 as the conveying traveler body 1 travels, that 1is,

immediately before the cam follower roller 33 leaves the second
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cam rail 48, the pair of right and left cam follower rollers 3la
and 31b of the first to-be-operated portion 28 are caught by the
highest flat surfaces of the pair of right and left end-side cam
rails 47B, and the cam follower rollers 31la and 31b are ready
to descend downhill slope portions of the end-side first camrails
47B as a result of a subsequent travel of the conveying traveler
body 1, so that the platform 3 is further lowered from the middle
height H1l while making the crosslinks 13a and 13b carry out a
falling motion by gravity. Then, the conveying traveler body
1 exits the specific section, the cam follower rollers 3l1la and
31b leave the end-side first cam rails 47B, and the cross
links 13a and 13b completely fall down so that the platform 3
returns to the lowering limit height being a home position.
In the conveying route of the conveying traveler body 1,
a first specific section where the platform 3 is kept lifted to
the maximum height H2 and a second specific section where the
platform 3 is kept 1lifted to the middle height H1l can be provided.
In this case, by forming the first specific section as 1in the
embodiment and connecting, in the second specific section, the
prair of right and left start-side first cam rails 47A and the
pair of right and left end-side first cam rails 47B across the
entire area of the second specific section, a condition where
the platform 3 is pushed up to the intermediate height by the

pair of right and left cam follower rollers 3l1la and 31b of the

to-be-operated portion 28 can be maintained across the entire
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area of the second specific section.

Although the pair of right and left crosslinks 13a and 13Db
have been used, it is also possible to support the platform 3
freely so as to be liftable and lowerable by only one crosslink
with broad width. In other words, the number of crosslinks that
support one platform 3 is not limited. Moreover, as the first
to-be-operated portion, as conventionally well known, a
to-be-operated portion formed of a 1ifting/lowering member that
thrusts up the crosslinks by rising so as to make the same stand
up may be used.

The conveying apparatus according to the present invention
can be utilized, on an automobile assembly line, as a conveyilng
apparatus carrying a vehicle body (carried object) to which
various parts are attached while mounting the same on a platform
3 and keeping, in a section of aparts fitting operation (specific
section described in the embodiment where the second cam rail
48 has been laid down), the vehicle body (platform 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 1S CLAIMED IS:

1. A conveying apparatus with a 1lifting/lowering platform
in which a platform (3) is supported on a conveylng traveler body
(1) so as to be freely liftable and lowerable via a erectable
crosslink (13a), and a first cam rail (47A) that works on a first
to-be-operated portion (28) provided concurrently with the
crosslink (13a) protruding toadownside of the conveying traveler
body (1) so as to 1lift the platform (3) to a middle height (H1)
and a second cam rail (48) that works on a second to-be-operated
portion (29) provided concurrently with the crosslink (13a)
protruding to a downside of the conveying traveler body (1) so
astolift theplatform (3) fromthemiddle height (H1l) to a maximum
height (H2), wherein

the second to-be-operated portion (29) 1s provided at a
middle bending fulc;rum of a toggle 1link (32) i1nterposed between
a link (l4a) of the crosslink (13a) and a fixing position on the
conveying traveler body (1) side or in a vicinity thereof, the
togglelink (32) iscollapsedintoaconditionwhere upper both-end
fulcrums (37 and 39) are located at either front or rear side
inatravelingdirectionwithrespect tothemiddlebending fulcrum
(36) when the platform (3) is located at a lowering limit height,
and is extended when the platform (3) has been lifted to the middle

height (H1), so that the upper both-end fulcrums (37 and 39) reach

a condition separated at both front and rear sides in the traveling
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direction with respect to the middle bending fulcrum (36), and

the second to-be-operated portion (29) in the extended condition

is located lower than the first to-be-operated portion (28) at

this time.

2. The conveying apparatuswithalifting/loweringplatform

according to Claim 1, wherein

the first to-be-operated portion (28) is composed of a cam
follower roller (31la) that i1s supported by a protruded portion
(30a) continuously provided downward from the link (14a) of the

crosslink (13a) and is directly pushed up by the first cam rail

(47A4) .

3. The conveying apparatuswithalifting/loweringplatform
according to Claim 1, wherein

the second to-be-operated portion (29) 1s composed of a
cam follower roller (33) that is supported by concentrically with
the middle bending fulcrum (36) of the toggle link (32) ahd 18

directly pushed up by the second cam rail (48).

4 . The conveying apparatuswithalifting/loweringplatform

according to Claim 1, whereiln
the crosslinks are provided side by side as a pair of right
and left crosslinks so that respective fulcrums are concentric

with eachother, the first to-be-operatedportion (28) 1s composed
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of a pair of right and left cam follower rollers (31la and 31b)
that are respectively directly pushed up by the juxtaposed two
first cam rails (47A) and supported by protruding portions (30a
and 30b) continuously provided downward from inside links (14a
and 15a) of the respective crosslinks (13a and 13b), and the toggle
link (32) provided with the second to-be-operated portion (29)
is interposed between a center portion of a hanging member (37)
provided so as to hang between the inside links (14a and 15Db)
of the respective crosslinks (13a and 13b) and a fixing position
on the conveying traveler body (1) side, and the single second
cam rail (48) that works on the second to-be-operated portion

(29) is disposed at a middle position between the two first cam

rails (47A).

5. The conveying apparatuswithalifting/loweringplatform

according to Claim 1, whereiln

a locking means (40) that prevents the crosslink (13a) 1in
which the platform (3) lifted to the maximum height (H2) by the
second cam rail (48) and the second to-be-operated portion (29)

from carrying out a falling motion is provided concurrently with

the crosslink (13a).

6. The conveying apparatuswitha lifting/lowering platform
according to Claim 5, whereiln

the locking means (40) is composed of a latch (42) that
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1s automatically latched with a to-be-latched portion (41)
providedat aslide fulcrumposition (25) onthe conveying traveler

body (1) side of the crosslink (13a) or in vicinity thereof.
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