INWARD/OUTWARD DELIVERY DEVICE

OF AUTOMATED.WAREHOUSE

FIELD OF THE INVENTION
The. present invention relates to an ihward/outward
delivery device of an automated warehouse, which is installed in
a factory and capable. of freely t;ayelling on a predetermined
route in front of corfesponding shelves for example.
| BACKGROUND OF THE INVENTION
There is such an automated warehpuse consisting of a

plurality of shelves aﬁd an inward/outward delivery device like
the one presented by Japanese Laid-Open'Patent Application
Publication No. 63-218406 (1988), which uses a crane functioning
as an inward/outward delivery deQice having a pair of front and
rear_struts o?ia single strut e¥ected on a bottom frame or a
truck in'cohjunction with an elevating carriage guided'to said
strut(s); |

| Eééh Strut'hds square cylindrical transverse section and a
groove-shaped.guidé.rail in the center of front-rear line or
rigﬁt-ieft line. Inﬂﬁddition, each strut has a plurality of L-
shaped plates projectiﬁg themselves to the left and to the right
or in the forward and.Bagkward.directions; where these L-shaped
platé; extend.theméeivés from respective corners. In ;rder to
fix parts, a rail grodve is formed in respective L-shaped plates.
Each struﬁ is composed.of an integrally extruded member having
transverse section wifh symmetrically arranged.front—rear and.

right-left formation.
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When introducing a pair of struts for example, those
double struts set to'front and re;r positions are erected on a
bottom frame by orienting the guide rail in the front-rear
direction, i.e., in the running direction. Next, a guide roller
is brought int? contact with any surface that faces.the
elevating carriage side (i.e., in_the front-rear direction) among
those surfaces forming the guide rail part, where the guide
roller prevents front-rear-directional swing from the elevating
cafriage from occurrence. At the same time, another guide roller
is brought into contact with a pair of surfaces positioned on
both sides, where the latter guide roller.prevents right-léft-
directional swing from the elevating carriage from occurrence..

- On the oﬁher hand, when introducing a single strut; the
guide rail is erected on a truck in the right-left direction.
Next, a guide roller is brought into contact.with a pair of
surfaces facing the front-rear direction among those surfaces
forming the guide rail part, where the guide réller prevents
front-rear-directional swing from the elevating carriage from
occurrence At the s;me time, another guide roller is brought
into contact with.a surface fgcing the right-left direction,
where the latter gﬁide roller preVents right-left-directional
swing from the eievating carriage from occurrence.

However, when infroducing the double struts according to
the above exemplified prior art, since the L-shaped plates
prﬁject themselves solely in the right-left direction, these L-
shaped ﬁlates.are by no means instrumental to réinforce the

double struts in the front-rear direction. 1In consequence, these



~

struts are apt to tilt themselves in the front-rear direction
whenever accelerating or decelerating or discbhtinuing operating
movement of the crane. Likewise, when introducing a single strut
to the above structure, since the L-shaped plate projects itself-
solely in the right-left direction, the L-shaped plate is by no
means instrumental to reinforce the stfut iﬁ the right-left
direction. In conseduepce, the single'strut is apt'to tilt
itself in the right-left direction whenever &elivering products
into and éut of a warehouse by operating a projected fofk of a
forklift truck. .

Furthermore, since the direction of the single strut and
the double struts must compulsorily be shifted by 90 degrees from
each other, error easily occﬁrs while ergcting the struts on the
bottom frame or the truck, and yet, much labor and time must be
spent before completing the strut-érecting work.

| Another exemplified structure is presented by Japanese
Patent Publication No. 53-3529 (1978) for example. Concretely, a
shelf—lbading lift functioning as a delivery device is equipped
with a double-barrel winding machine secured thereto by |
projecting itself from external surface of a vertical frame. A
suspension rope being wound or unwound via rotation of each drum
of the double-barrel winding machine is swingably separated into
front and rear parts by means of an upper pulley set'tp an upper
frame and theh interlinked with each guide frgme of a loading
platform. The above-cited double—barrel winding machine causes
each barrel to pivot on the right—left-directional'axis..

Nevertheless, according to the structure of the above-
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cited prior art, the suspension rope extended from the upper

pulley to respective barrels is positioned by way of externally

being exposed along external surface of the vertical frame.

Thus, it not only generates rather poor appearance, but it also .
causes maintenance operator to easily come into contact with the

suspension rope to incur potential hazard. To dispose of this

problem, there is an idea to pass the suspension rope through a

vertical cylindrical frame and then draw out the rope from the
cylindrical fraﬁe body at the position of the double-barrel
winding mach;ne. However, wheﬁ executing this method, cutout
portion must be provided fdr the rope-extracting position. This
in turn involves troublesome processing steps and causes strength
to &ecrease, and yet, much labor and time must be spent to pass
the suspension rope through the cylindrical frame body.

Fufthermore, since each barrel has substantial length in
the right—left-direction and long distance'from the upper pulley,
the suspension rope swings.itself'by a wide amplitude to the left
and to the right while being wound and unwound, thus generating
problem in ierms of security. Conventionéll&, such a suspension
rope is composed of a plurality of wires impregnated or adhered
with o0il, and thus, when the rope swings, oil easily scatters to
cguse-peripheral regions to be stained.

Furthermoré, there is another structure for guiding upper

part of a crane exemplified in Japanese Laid-Open Patent

Application Publication No.l62-290609 (1987). According to this

prior art, a warehouse crane is movably supported by a guide-rail

unit installed on floor surface. An overhang member is provided
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by way of ektending itself in the horizontal direction from an
upper frame. A pair of vertical shaft roller functioning to
inhibit swing motion and nipping an upper guide-rail unit from
both sides are pivotally supported on the overhang member in such
a staté without upwardly projecting itself from the upper surface
of the upper frame. In addition, a guide plate is also provided,
which incorporétes a recess for accommodating the upper guide
rail unit for engagement therewith.

According to the structure of the above-exemplified art,
uppér surface of the upper frame-can be brought to a position
closest to a ceiling surface or a beam member that supports the
upper guide réil. In addition, thé above struéture can promote
storage efficiency of the operating warehouse by minimizing
vertical-directional dead space including the upper frame.
Furthermore, eveh in the event that fhe above-referred vertical
shaft roller functioning to inhibit swing motion ever falls off,
the crane can securely be ﬁrevented from falling to the left or
to the.right by virtue of pfoper engagement of recessed domain of
the guide plate with the upper guide rail unit.

Nevertheless, according to the structure of the above

" exemplified art, since the center position of the crane is not

coincident with the center of the guide rail unit, in other
words, since the centers of the crane and the guide rail unit
significantly deviate from each other in the right-left
direction, whéﬁ stopper action is generated as é result 6f
forcible contact.of the swing-motion-inhibiting vertical Shaft

roller with the upper guide rail unit caused by biased load took
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place while deliverilig products into and ftfém a warehouse by
protruding a locad transferring means in thé laterél direction,
the crane itself.may incur distortion by gffect pf dispersed
force. In addition, when stopper action is generated,
substantial bending moment may act upon connecting part (joint
portion) of the overhang member to break off the connection. 1If
thé connecting part were torn off, the guide plate will totally
lose own function to ﬁrevent the crane from falling off.
Furthermore, there is such a structure for'guiding lowef
part of a crane exemplified in Japanese Laid-Open Patent
Application Publication No. 5-246509 (1993). According to this
prior art, a delivery device is supportedly guided to a floor
rail unit via drive wheels, follower wheels, and guide wheels. A.
detectable cobject having a detectable surface oriented to lateral
direction is installed on the floor rail unit. A running-
movement-controlling detection device is secured to the bottom of
the delivery de#ice, where the delivery'device can freely face
the detectable object frqm lateral side. According'to'this
structure, prédﬁcté can be delivered from the delivery device to
corresponding shelves or vice versa by combining travelling

movement of'the deliyery device running on a predetermined route

‘along front surface of shelves with vertical movement of an

elevator and férward/hackward movement of a delivery.tool in
lateral direction. Travelling movement of the delivery device
can bé controlled by causing the detection device to detect the
object of detection.

Nevertheless, according to the strubture of the above-
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exemplified art, detéctable surface of the detectable object
projeéts in the external lateral direction from lateral surface
of the upper plate on the floo} rail. This in turn permits dust
of worn eleménts of wheels to easily deposit on the detectable
surface to stain ﬁhe detectable surface to consequently lower
detection precision, thus eventually failing to cdrfectly and
stably control the whole system operation including travelling
movement of the delivery dévice. Once such defect occurs, it
will cause wheels of the other side to float themselves from
floor rails by way of availing either side of front and rear
wheels as supporting point ﬁhile the delivery device acceleratés
or decglerates own_mqying speed or travels at a high speed or
stops own movement in case of emergency. In an extreme case,
wheels of the delivery device may run off from the floor rails or
the delivery device may overturn itself.
DISCLOSURE OF THE INVENTION

It is an object of the invention to provide a novel
delivery device usable for an automated warehouse, wherein either
a single strut or a pair of struts provided for.the delivery
device can'sufficienfly reinforce Both the front-rear direction
and the right-left direction even when introducing single-strut

formation or double-strut formation, and yet, each strut

"according to the invention can easily be erected in the identical

direction independent of the strut formation introduced.
It is another object of the invention to provide a hovel
delivery device usable for an automated waréhouse; wherein

installation of wires along struts can easily and safely be
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implemented by way of generating neat appearance, wherein each
wire can be wound and unwound by generating minimum-amplitude of
swing in the right-left direction,'wherein impregnated oil can be

prevented from splashing over periphery of the wire system, and

.wherein struts can easily and firmly be erected independent of

"single-strut formation or double-strut formation introduced

therefor.

It is a still further object of the invention to provide a
novel delivery device usable for an automatéd warehouse, wherein
the delivery device contains minimal vertical—directioﬁ dead
space and prevents itself from falling down to the left and to
the right, wherein, when étopper action is activated, the
delivery device can guide upper part of the movable maiﬁ body via
a peiling.rail without dispersing force, wherein the delivery
device can securely pfevent itself from falling down even when
guide rollers are broken, and wherein the delivery device can
prevent detectasle'surface of detectable object from incurring
stain independent of installation environment, and yet, quickly
cope with floating of own_whéels.

To achieve the above objects, the invention provides a
novel delivery device usable for an automated warehouse, wherein
a movable main body is structured by integrating a bottom frame
structure with a single'strut or double struts, wherein a |

carriage unit capable of freely moving in the vertical direction

is provided along one of front and rear surfaces of struts,

wherein éach strut comprises a cylindricai body having

rectangular cross-se;tion, a plurality of projected corner rods
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projecting themselvés outside of front-rear and right-left
domains from respective corners of the rectangular cylindrical
body, and a projected center rod projecting itself outside of the

front-rear direction on external surface of the front-rear

'direction of the rectangular cylindrical body, wherein the

rectangulaf cylindrical body, the projected corner rods, and the
projected center rod, are integrally molded into a strut unit;
According to the structure of the invention, the delivery
device can execute inwafd and outward delivery of products onto
and from corresponding shelves by driving the movable main body
and by lifting and lowering the carriage. By virtue of
provision of a reinforcing structure ﬁsing the above-referred
projected corner rods projecting themselves in the front-rear
direction from the rectangular cylindrical body of the strut,
force causing the strut to tilt in the front-rear direction
generated by shock at the moment of acceleration, deceleration,
and stopping_the movement of the delivery device can securely be
received by the bottom frame structure. In addition, by virtue
of provisioh'of a reinforcing structure using the projected
corner fods projectfng themselves in the right-left direction
from the cylindrical body of the strut, force cagsing the strﬁt
to tilt in the right-left direction can securely be recéived by
the bottom frame structure when executing inward or outward
delivery of products into or from a warehouse by opefating-a

delivery tool on thé carriage in the right-left direction. 1In

-this way, each strut can be erected on the bottom frame structure

without being tilted in the front-rear and right-left directions.
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According to an aspect of an embodiment of the invention,
the rectangular cylindrical body consists of a pair of long-side
members facing each other and another pair of short-side members
facing each other by way of forming rectangular cross-section.
Using a pair of short—éide members for composing the front-rear-

directional external surface, each strut is erected on a bottom

frame structure.

According to the above embodiment, since long-side members
of the rectangular cylindrical body is disposed in the fronﬁ—rear
direction, availing of their substantial length, force causing
the struts to tilt themselves in the front-rear direction
generated by shock at the moment of acceleration, deceleration,
and stopping the movement of the delivery device can more
securely be received by the bottom frame structure.
| According to an aspect of another embodiment of the
invenﬁiqn, a single étrut is erected én the bottom frame
structure, wherein a pair of swing-preventive rollers on the part
of a carriage are contactably disposed against a surface facing a
side-opposite from the cérriage side of the above-referred.
projected corner rods and against a-surface facing the carriage
side of the single strut.

According to the above embodiment, by cgusing the swing-
preventive follers to come into contact with a surface facing a
side opposite from the carriage side of the projected corner rods
and a surface facing the caffiage side of the strut, even when
beiﬁg guided by a single strut, vertical-directional movement of

the carriage can be executed very smoothly without accidentally
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swinging iﬁself in the front-rear direction, and in additién,_the
brojected corner rods can be used to serve as guide of the swing-
preventive rollers.

According to an aspect of a still further embodiment of
the invention, each strut is integrally molded into symmetric
formation in the front-rear and right-left directions.

According to this embodiment, independent of the single or

double strut formation,'each strut can be erected on the bottom

frame structure without necessarily minding about orientation by

90 degrees or 180 degreés; In other words, each strut can be
erected merely by aligning the long-side members in the'frontd
rear direction on the way of assembly wo;k. Congretelf, each
strut can easily be erected on the bottom frame structure in the
identical direction merely by aligning the long-side members in
the front-rear direction.

T§ achieve - the above objecﬁs, the invention provides a
novel delivery deQice usable for.an automated warehouse,.wherein
the delivery device comprises a bottom frame structure, a movable

mein body consisting of a single strut or double strﬁts

" vertically erected on the bottom frame structure, and a

vertically movable carriage unit disposed on a surface of the
strut in the front-rear direction which is substantiaily the
travelling direction of the movable main bedy. A drive unit for
driving an elevating unit is iﬁstalled to lower part of the other
side of one of the erected struts. A wire unit extended from
the elevator drive unit is linked with a carriage unit via an

upper roller secured to the upper part of the movable main body,
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wherein a vertical-directional groove is formed at léast on the
othér side of said strut, and wherein a lower guide roller is

secured to an upper part of the elevator drive unit in order that

the wire engaged between the upper and lower guide rollers can be

positioned inside of the vertically formed groove provided for
the front and rear domains.

According to the structure embodied by the invention, the
wire extended from the elevator drive unit is initially eng;ged
with the lower guide roller from the strut side and then
installed inéide of the groove from exteynal gide.- The wire is
then engaged with the upper guid; roller from the top side, and
then, vertically extended downward before eventually being linked
with the carriage to complete the wire installing process. The
carriage is lifted and lowered by initially transmitting shifting
force to the wire via'winding or unwinding of the wire to permit
the upper guide roller to guide shifting movement of the wire.
While the carriage is lifted or lowered, the wire is arranged to
shift itself inside of the front-rear groove between the upper
and lower guidg rollérs. |

According to an aspect of the above embodiment of the
invention, the_elgygtor drive unit incorporates a rotatable drum
in the'pefiphery_of right-lgft directional axis being orthogonal
to the front-rear direction. The wire from the drum is linked
with the carriage via the upper guide roller installed to thg
upper part of the movable main body, whereas the lower guide
roller is so arranged that it can freely shift in ﬁhe direction

along the right-left directional axis.
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According to the above embodiment, the above-referred drum
is rotated in the clockwise.or counterclockwise direction in the
periphery of the fight-left directional axis. This causes the
wire to be wound or unwound via rotation of the drum in either
direction and receive shifting forée to activate lifting or
lowering movement of the carriage. While the carriage ascends or
descends, the lower guide roller reciprocates itself in the
right-left direction. In consequence, it prevents the wire from
sharply swinging itself between thé uppér and lower guide
rollers. In addition, this also.makes it possible to execute
helicoidal winding of the wire onto fhe drum and the unwinding
therefrom.

According to an aspect of the above embodiment, a bearing
unit is installed between the lower guide roller and the
supporting shaft thereof, wherein the bearing unit permits the
lower guide roller to reciprocate itself in the direction along
the right-left directional axis by applying lateral-directional
forcé of the wire geherated on the wa? of winding the wire onto
the drum and unwinding the wire therefrom. A concealing cover is
sequred to the strut in order to exﬁernally conceal the wire in a
.range from the lower guide roller to the elevator drive unit.
This in turn creates .neat appearance on both sides and in the
front-rear direction of the strut when externally viewing the
strut structure. Furthermore, the concealing cover prevents the
wire from coming into contact with warehouse operators and any of
- those which are handled in the qperating site, and yet, the cover

securely receives oil scattered from the wire. Another cover is
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also secured to tﬁé strut side in order to externally conceal the
groove. -Since the wire shifts itself inside of the groove in é
range from the upper guide roller to the lower guide roller while
;he carriage ascends or descends, and in addition, since the
cover conceals external porfion of the groove, both the wire and
the groove are fully concealed when viewing the lateral sides and
the front-rear sides of the strut, thus creating neat appearance
of the whole strut structure. In this way, provision of
concealing covers prevents warehouse operétors and those wbich
are handled in the operating site from coming into contact with
the wire and associated mechanism, and yet, oil scattered from
the tra%elling wire can securely be received by the concealing
covers and the strut structure.

According to an aspect of a preferred embodiment of the
invention described.ab;ve, the bottom ffame structure has a
plurality of wheels respectively being supported and guided by a
floor rail unit. The elevator drive unit coﬁsists of a drum
facing the-strut and a drive unit secured to an end of a.right-
left-directional side in opposition from the drum. A travel
drive unit linked with the iravelling wheels is secured to an end
of the other right-left-directional side in opposition from the
drum.

" According po this embodiment, even when the movable main
body is about to tilt itself after being affected by #uspending
force of the.wire unit, because of substantial load generated by
the travel drive unit secured to the other sidé of the drive

mechanism, part of the tilting force is offset, thus permitting
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the movable main body to smoothly and stably continue own
travelling operation.

According to another aspect of the aone embodiment, each
strut has rectangular.cross section. A pair of.right-left—
directional front and rear grooves are formed in the upper.and
lower direction on the other side of the strut. In addition,
left and right grooves are formed in ihe upper and lower
direction on both sides of the right-left direction. A pair of
right-left-directional guide surféces are formed by means of left
and right surfaces of a pair of;fronﬁ-rear grooves in order to
prevent the strut from swinging itself to the left and to the
right. Likewise, a ﬁair of front-rear-directionai guide surfaces
are formed by means of front-rear-directional surfaces of the
right-left grooves in order to prevent the strut from swinging
itself back and forth. The right-left-difectional guide surfaces
and the front-rear-directional guide surfaces are respectively
formed in corner domains which‘are respectively formed in |
rectangular rod members.

According to the above embodiment, up and down movement of
the carriage can be'pgrformed very smoothly without-generating
accidental swiqg owing to smooth guidance via thé right-left-
directional guide surfaces respectively inhibiting right-left-
directional éwing and the'fronﬁ-rear-directional guide surfaces
réspectively inhibiting front-rear—di;ec@ional éwing.
Furthermore; even when the.carriage strongly hits against the

right-left-directional guide surfaces or the front-rear-

' directional'guide surfaces, by virtue of reinforcing structure of
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“the rectangular rod members, the carriage can securely be.
prevented from incurring uhwanted.bending.

To achievé the above objects, the invention provides a
novel delivery device usable for an automated warehouse, wherein
the delivery device comprises a bottom frame structure, a movablé
main body consisting of a single strut or double struts erected
on the bottom frame structure, and a carriage unit which is
capable of freely ascendiﬁg and descending itself and movably
disposed to one~side surface of the strut along fronf-réar
direction corresponding to the travelling direction of the
movable main body. An elevator drive unit is secured to the
lower part of the other side surface of the efected strut in
order to wind and unwind a plurality of wire units. These wires
exﬁended from the elevator drive unit are respectively wound on a-
plurality of right-left-direcfional guide wheels éecured-to-the
upper part of the movable main body, and then the wires are
interlinked with the carriage. The guide wheels are discretely
disposed to the left and to the fight by ﬁay of traversing the
centér of the movable ﬁain'boay. Clearance enough to internally
accommodate a ceiling rail unit is formed between the guide
whee}s disposed to the left and to the right. In addition, a
pair of left and.right guide rollers for nipping the ceiling rail
unit and members for accommodating the ceiling rail unit are
respectively'secured to the uppér part of the movable main body.

According to_the invented struéturé described above, since
the center of the movable—main body correctly matches the center

of the ceiling rail unit, work for installing the delivery device
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can easily be implemented. Since the upper guide rqllgré are
properly guided to both-side surfaces of the ceiling rail unit,
the movable main body can stably move on itself without fear of
incurring overturn. For example, even when §topper action is.
generated as a result of forceful collision of guide rollers with
the ceiling rail caused by biased load on the way of performing
inward or_outward delivery of products, since the upper guide
rollers are properly guided to the ceiling rail from both sides,
and yet, since the center Qf the ceiling rail correctly matches
the center of the movable mainbedy, impact force generated by
collision soleiy concentrates ontc the centers of the ceiling
rail ﬁnit and the movable main body without being dispersed, and
therefore, the movab;e main body rarely incurs unwanted
distortion.’

When stopper action is genérated, no substantial bending
moment acts upon connector part (joint portion) of a pair of
fall-preventive-members, and thus, there is no feér of breaking_
off the connection. Therefore, even.when the upper guide roliers_
are accidentally broken off, the fall-preventive members X
respectively come into contact with both sides of the ceiling
rail, thus securely preventing the movable main body from falling
down itself to the left or to the right. Fu;thermore, since tﬁé
ceiling rail is positioned between the left and right guide
wheels, these guide wheels can safely run themseives without fear
of coming into collision or contact with the ceiling rail. At
the Qame time, installed wires are smoothly shifted along both

sides of the ceiling rail without coming.into collision or
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contact with it. d

According to an aspect of the above embodiment, a pair of
struts are disposed in the front-réar direction, where the upper
ends of the two struts are linked with each other by means of an
upper frame structure. A carriage is installed between both
struts. A pair 6f léft and right wire units are wound on a pair
of baée—side right and left guide wheels secured to the upper
frame structure on the side of an elevator drive unit. One of
the right and left wire units is then linked with the carriage,
éhefea# the other wire unit is woun@-on a guide wheel on the
idler side of the upper frame structure on the side apart from
the elevator drive unit. Then, the latter wire unit is also
1ink¢d with the carriage. Clearanée is formed between ﬁwo base-
side guide wheels. The idler-side guide wheel is installed on
the other side across the center of the movable main body.

According to the above embodiment, éince the ceiling rail
is* positioned betweeﬁ a pair of base-side guide wheels and at one
side of the idler-side guide roll, the delivery device can
smoothly Fravel itself without causing any of the guide wheels to
come into collision or contact with the ceiling rail. Ascending

or descending operation of the carriage is performed by way of

guiding the moving wires via respective guidé wheels. The wires

can smoothly be conveyed along.both external sides of the ceiling
rail without coming iﬁto collision or contact with the qeiling
rail,

According to another embodiment of the invention described

above, each of the fall-preventive members is provided with a
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pair of guide rollers aligned to‘the left and to the right. In
this embodiment, by virtue of securing the fall-preventive
mehbers to the upper part of the.movable main body, the right gnd
left guide rollers can be installed simultaneously with
precision. In addition, when stopper action is generated, no
substantial moment acts upon the connector parts of the fall-
preventive members respectively having a pair of guide rollers,
thus eliminating.fear of breaking off the connection.

To achieve the above objects, the invention provides a
novel autométed warehouse comprising a.plurality of shelves each
accommodating a plurality'of storage rooms and a delivery device
capable of freely funning on a predetermined route in front of
these shelves in the manner supportedly being guided on a floor

rail via plural wheels, wherein the floor rail has I-shaped cross

'section, wherein a plurality of detectable objects having

detectable surfaces oriented toc one side are set to a lateral
surface of a web, wherein one side of an upper frame structure is
projectively formed by way of projecting itself beyond a range in
which detectable objects are aligned, wherein a detection device
for controlling running operation of the delivery device and a
piurality.of_fall-preventive rollers capable of freely coming
into contact with the projective flange from the bottom side are

respectively provided below the delivery device, wherein the

'running-control detection device can freely face detectable

surfaces of respective detectable objects from lateral position.
According to the invented structure described Qbove, by

way of cooperatively combining running operation, inward/outward
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delivery operation, ;nd ascending/deséending.operation of the
carriage unit, with each other, the delivery device can deliver
products into and out of objective storage rooms of corresponding
shelf. Since travelling wheels of the delivery device are
supportedly guided on the upper surface of an upper flange
structuré, the delivery device can stably and smoothly perform

" running operationi Running operation of the delivery device such-
as disconnection from high-or-medium speed run or stop of running
operation at a p;edetermined position can controllably be
executed by enabling a detection device to detect detectable
surfaces of respective aetectable objects.

Since a projected flange is positioned above detectable
surfaces of detectable objects aﬁd further outside of one endé of
the deteétabie surfaces, dusﬁ of wérn elements of travelling
wheels and dust fell down from the top of the automated warehouse
can hardly adhere to the detectablé surfaces of detect;ble
objects, in other words, detectable surfaces can hardly be
stained with dust. As a result, detectable suffaces of
detectable objects can maintain clean condition for a long while,
thus enablipg the‘detection device to precisely detect detectable
éurfaces throughout detécting operation. In consequence,
_operation of the whole system including operation of the delivery
device can stably be controlled with precision.

In the event that either side of tﬁe travelling wheels is
about to float thémselves from the floor rail because of impact
force caused by acceleration, deceleration, high-speed run, or

sudden stop of the delivery device in case of emergency, a
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plurality Qf fall-preventive rollers disposed nearby the
travelling wheels quickly come into contact with the projected.
flange ta prevent wheels from floating upward, thus securely
preventing all the wheels of the delivery device from being
disengaged from the floor rail and the delivery device itself
from incurriné overturn.

According to an aspect of the embodiment of the invention
described above, a plurality of downwardly extending rod members
are secured to peripheral edge of the projected flange. The
downﬁardly extended rod members . set to periphery of the projected
flangé securely prevent dust on the peripheral domain of the
projected flange from directly falling onto detectable surfaces
of the detectable cbjects. 1In other words, dust can hardly gain
access to detectable surfaces of the detectable objects. |

According t§-an aspect of the embodiment of the invention
described above, peripheral edge of the projected flange
externally protrudes further from peripheral edge of the bottom
flange sfructure. Owing to-this structural arrangement, dust
passed by pe;ipheral edge of the projected flange can hardly fall
on the bottom flange structure nor deposit thereon. 1In
consequence, this structural arrangement securely prevents dust
from adhering onto detectable surfaces'af det;ctable objects
other%ise caused by suspending of dust from the upper surface of
the bottom flange structure.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a paftially exposed lateral view of the delivery

device usable for an automated warehouse according to the first
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embodiment of the iﬂvention;

Fig. 2 is a partially exposed front view of the delivery

device usable for an automated warehouse shown in Fig. 1;

Fig. 3 is a plah of a bottom frame structure of the
delivery device usable for an automated warehouse shown -in
1;

Fig. 4 is a plan of an upper frame structure of the
delivery device usable for an automated warehouse shown in
1;

Fig. 5 is a cross-sectional plan of strut mechanism
delivery device usable for an automated warehogse shown in

1;

Fig.

Fig.

of the

Fig.

Fig. 6 is a partially exposed lateral view of an elevator

drive unit provided for £he delivery device usable for an

automated warehouse shown in Fig. 1;

Fig. 7 is a front view of the elevator drive unit of the

delivery device usable for an automated warehouse shown in Fig.

1;

Fig. 8 is a cross-sectional plan of mechanical structure

incorporating lower guide wheels secured to the delivery device

- usable for an automated warehouse shown in Fig. 1;

Fig. 9 is a partially exposed lateral view of the delivery

device usable for an automated warehouse according to the second

embodiment of the invention;

Fig. 10 is a cross-sectional plan of strut mechanism of

the delivery device usable for an automated warehouse shown in

Fig. 2;
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Fig., 11 is a cross-sectional plan of strut mechanism of
the delivery device usable for an automated warehouse according
to the third embodiment of the invention;

Fig. 12 is a crosé-sectional plan of strut mechanism of
the delivery device usable for an autémated warehouse according
to the fourth embodiment of the invention;

Fig. 13 is a cross-sectibnal rlan of strut mechanism of
the delivery device usable for an automaﬁed warehouse according
to the fifth embodiment of the invention;

Fig. 14 is a ;ater;l view of an upper frame structure
provided for the delivery'aevice usable for an automated
warehouse accofdihg to the sixth embodiment of the invention:

Fig. 15 is_a vertical-sectional front view of base-side
guide wheéls in the upper frame structure'pfovided for the
delivery device usablé for an automated warehouse related to the
invention;

Fig. 16 is a front view of an upper guide roller provided
for the delivery device usable for an automated warehouse related
to the invention;-

Fig. 17 is a vertical-sectional front view of an idler-
side guide wheel in the ﬁpper frame stfucture provided for the
delivery device usable for an automated warehouse related to the
invention;

Fig. 18 is a partially exposed lateral view of the
delivery device usable for an automated warehouse aécording to
the seventh embodiment of the invention;

Fig. 19 is a plan of a bottom frame structure ﬁrovided for
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the delivery device usable for an automated warehouse related to
the invention; and

Fig. 20 is a partially exposed front view of a floor rail
unit installed in the automated warehouse related to the
invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to Figures 1 through 8, structural detail of
the delivery device according to the first embodiment of the
invention is described below.

As shown in Figure; 1 and' 2, a plurality of stor#ge rooms
2 are providéd in the vertical and hqrizontal directions inside
of framed shelves lland.l. Each storage room 2 is structured in
order that it can directly store load via brackets 3 or péllets.
These shelves l_and 1 are disposed in parallel with each other
across a passageway 4 in which an inward/outward delivery device
. 10 is disposed by way of freely travelling itself on a
predetermined route 5.

A movable mgin body 14 is provided for the delivery device'
10. The movable main body 14 structurally consists of a bottom
frame unit 11, a pai¥ of struts 12 erected on the bottom frame
unit 11 in the front-rear direction X, ih.oﬁher words, in the
travelling direction, and an upper frame unit 13.interlinking tip
ends of these struts 13. A carriage 15 is disposed between these
struts 13 by way of freely aséending and descending itself. 1In
addition, a delivery tool 16 such as a fork and/or a conveyer
attached with a stopper means is disposed on the car;iage 15 in

order to execute inward)outward delivery of ioad to and from



- 25 -

to and from respectrve.storage rooms 2.

A drive wheel (tfavelling wheel) 17 and a follower wheel
(travelling wheel) 18 respectively being held and guided bf a
"floor rail 6 are diséiétely disposed'in the front-rear direction
X in the structure of the bottom frame unit 11. A pair of.right-
left-directional guide rollers 19 guided by a ceiling rail 7 are
-discretely disposed in the front-rear direction X in the
structure of the upper frame unif 13. .

As shown in Fig. 7, the floor raii 8 has I¥shaped cross
section, which.ié secured to floor via a fixture member 25 that
acts upon a lower flange unit. A pair of control rails 26 are
installed on both-siée surfaces qf a web portion in order that
power can be supplied and signal can be transmitted and received
therethrough.

Each strut 12 is integrally molded by extruding aluminium

for example. As shown in Fig. 5, a pair of front-rear-
directional sgruts 12 are erected without seiegting direction,
where each strut 12 has a cross section being symmetrical in the
front-rear and right-leftldirections.

Concretely, the integrally molded strut 12 comprises the
followipg; a cylindrical body 30 having rectangular cross
section, a plurality of projected corner rods 33 outwardly'
projecting themselves in the ffont-rear énd right-left directions .
from four corners, and a plurality of projected center rods 35
outwardly prdjecting themselves in the front-rear direction X
from the center of the right-left direction Y on the front-rear-

directional external surfaces of the rectangular-sectional
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cylindrical body 30." The rectangﬁlar—sectional cylindrical body
30 consists of a pair of long-side members 31 facing each other
in the right-left direction Y and a pair of short-side members 32
facihg gach dthef in the front-rear direction. A pair of struts
12 are respectively erected on the botﬁom frame unit 11 in the
front-rear direction X by setting a pair of short-side membérs 32.
to form the front-rear-directional external surfaces.

The projected corner r@dg 33 are respectively of“
~rectangular shape; A plurality of dovetail grooves 3; for
interlinkage with peripheral components are respectively formed
in the latitudinal direétion on the foremost external surfaces of
reséeétive_rods 33 in the front-rear direction Xuand the right-
left directién Y. The pfojected center rods 35 respectively have
rectangular cross section, which are respectively formed in the
state being folded frbm the right-left-directional centers.of the
short-side members 32 and éxternal;y projecting themselves in the
front-rear direction X, where inner space of respective rods 35
is interlinked with inner space of the cylindrical body 30.

Using a pair of right—left-directional projected éorner
rods 33 and a pair of projecte@ center rods 35; a pair of front-
reaf grooves 36 are formed in the right-left direction Y by way
of verticaliy being fofmed on both side surfaces {on a surface
and on the other surface) corresponding to the front-rear
direcﬁion X. The right aﬁd left surfaces for forming the front-
rear groers 36 are respectiyely formed on right-left-directi&nal
external guide surfaces 37 availabie'for inhibiting right-left-

directional swing. On the other hand, front-rear-directional
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surface (facing the carriage 15) of the cyiindrical body 30
available for forming the ffont—rear grooves 36 is formed on the
first external front-rear-difectional guide surface 38 available
for inhibiting front-rear directional swing. On the other hand,
front-rear directional surface.(facing the carriage 15) éf the
projected center rods 35 is formed on the second external front-
rear-directional guide surface 39 availabie for inhibiting front-
rear~directional swing.

Using a pair of ffont-rear-directional corner rod; 33, a
pair of right-left grooves 40 are formed in latitudinal direction
on both surfaces (in the righ?-left direction Y) of the strut
12. 1Internal surfaces (being opposite from the carriage 15 and
in the front-rear direction X) of the right-left grooves are
respectivel& formed on'internal front-rear-directiocnal gﬁide
surfaces 41 available for inhibiting front-rear-directionall
swing. On the other hapd, external surfaces (in the Y) of the
right-left grooves 40 are respectively formea on infernal right-
left-directional guide surfaces 42 avaiiable.for inhibiting
right-left-directional swing.

As described above, availing of the cylindrical'body 30,
fhe first external front-rear-directional guide surfaces 38 and
the internal right—left—direcfional guide surfaces 42 are
respectively formed.qn the strut 12, whéréin, availing of the
projected corner rods 33, the external righﬁfleft—direction guide_
surfaces 37 and the iﬂternal front-rear-direﬁtional guide |
surfaces 41 are resﬁectively_formed, and wherein, av?iling_of the

projected center rods 35, the external right-left-directional
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guide surfaces 37 and the second external front-rear-directional
guide surfaces 39 are respectively formed.

On the part of the carriage 15, a pair of the right-left-
directional rollers 20 (for inhibiting right—left—directional
swing) to be guided onto the external right-left-directionél
guide surfaces 37 and a plurality-of front-rear-directional swing
inhibiting rollers 21 to be guided onto the second external
front-rear-directional guide surfaces 39 are respecgively
installed to plural locations in the latitudinal direction via
correspénding brackets 22. In consequence, the right-left-
directional swing inhibiting rollers 20 secured to both sides
Jjointly nip the projected center rods 35 along the fight-left
direction Y. The above swing-inhibiting roller; 20 and 21 are
respectivély made from flexible resin such as polyuréthane resin
for example.

As shown in Figures 1 through 3 and 6 through 8, an
elevator drive unit 50 is iﬁstalled to one-side of the lower
frame structure 11, in other words, to the lower part of a
surface of one of the double étruts 12, The elevator drive unit
50 winds1and upwinds a pair of‘wiré units. The drive unit 50
cﬁmprises the following; a support body 51 secured to the lower
part of # surface.of one of the doublé struts 12, a reduction
gear unit 52 secured tq the support body 51, a vertically erected
motor unit 53 (incorporating flange-type brake) installed above
the reductipn gear unit 52 via linkage'therewith, and a
cantilever drum 55 secured to an output shaft 54 extended from

the reduction gear unit 52. .The drum 55 is opposite from one aof
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the -double struts 12.and freely rotatable in the periphery of
'right-lefﬁ-directional axis 56 (axis of the output sh#ft)
orthogonal to the front-rear direction X. Both the reduction
gear unit 52 and the motor unit 53 are respectively disposed to
one side of the right-left direction Y against the drum 55.

Wire winding surface of the drum 55 is divided into two
parts in the right-left direction Y so that a pair of wires
consisting of the first wire unit 57A and the second wire unit
57B can resﬁectiyely.be wound on and unwound from the two
discrete parts in which hericoidal wire guide grooves are formed
based on a predeﬁermined pitch.

The wire units 57A and 57B are elongated upward, and then,
as shown in Figures 1.l2, and 4, both wire units are wound on a
pair of large-diametral upper guide wheels 58A #nd 58B secured to -~
an edge portion of the uppef frame structure 13. After being
drawn downward, the first wire unit 57A is linked with an end
portion cf‘the carriage 15. Initially, the sepond wire unit 57B
is wound on a small—@i;metral upper guide wheel 59 secured to the
other end of the upper frame structure 13, and then, after being
drawn downward, the second wire unit 57B is linked with the other
end of the carriage 15.

As shown in Figures 1 through 3 and 6 through 8, a pair of
lower guide wheels 60A and 60B are installed above and close to
‘the elevatop drive unit 50. A pair of right-left brackets 62 are
secured to the strut via a pair of bolt nuts acting upon a pair
of dovetail grooves 34. A support shaft 63 along the right-left-

directional axis 56 is secured between the right and left
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brackets 62.

A pair of lower guide wheels 60A and 60B are;externally
coupled ﬁith the suppdrt shaft 63 in the right-left direction Y
via a pair of bearings 64A and 64B. The.beariﬁgs 64A and 64B |
respectively cause the_lower guide whgels 60A and 60B to freely
rotate themselves, and yet, cause these guidé wheels 60A and BOB
to automatically reciprocate themselves in the direction along
the right-left-directional axis 56 by applying lateral-
directional force of the wire units 57A and 57B generated while
winding or unwinding these wires 57A and 57B via the drum 55.

The bearings 64A and-64B respectively comprise cdre metal 65A and
65B respectively being secured to the lower guide wheels 60A and
80B and stroke ball beafings 66A and 66B respectively being
interposed between the core métals 65A and 65B and the support
shaft 63.

The lower guide wheels 60A and 60B are respectively so
: aisposéd that peripheral dqmains of the lower guide wheels 60A
and 60B on'the part of the strut 12 can discretely protrude into
a pair of front-rear érooves 36, As shown in Fig. 5 with virtual
lines and in Fig. 6, a plate cover 67 exﬁernally concéaling the
front-rear grooves 36 accommodating the wire units 57A and 57B is
secured on the part of fhe_strut 12, The cover 67 ié secured to
the strut 12 with fixing means that acts upon the dovetail
grooves 34.

As shown in Figures 1 through 3 and 6 and 7, a running
drive unit 70 linked with the drive wheel 17 is secured to lower

part of an end of the lower frame structure 11, in other words,
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to lower part of a surface of.one of the doubleletruts 12. The
running drive unit 70 concurrently serves as the support body 50
described above, wherein the drive unit 70 comprises a reduction
gear units 71 secured to the support body 51 and a verfically
erected drive means such as a motor (incorporating flange-type
brake) secured onto the reduction gear unit 71 in linkage
therewith. The drive unit 70 is secured to the other side of the
right-left direction Y against the drum 55.

A box-form cover unit 75 is secured to one of the struts
12 with fixture means acting upon the dovetail grooves 34. The
box-form cover unit'fs not only externally conceals the wire
units 57A and 57B in a range.from the lower—guiee wheels 60A and
60B to the elevator drive unit 50, but it also externally
conceals the elevator drive unit 50 and the running drive unit 70
as well. The reference numerals 78 and 79 respectively designate
a controller unit and a ladder.

Referring to Figures 1 through 8, systematic operation of
the delivery device according to_the first embodiment is
described below.

In the course of assembling the delivery device, each
strut 12 can readily be erected on the bottom frame structure 11
without particularly minding the way of orientation to be 90
degrees or IBQ degrees, Eut the struts 12 can be erected mereiy
by aligning the long-side members 31 in the front-rear direction
X. The carriage 15 is'disposed betweee'the double struts 12 by
coupling the right—;eft-directional swing-inhibiting rollers 20

with the front-rear grooves 36_and by enabling the front-rear-
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directional fall-preventive rollers_fo come into conﬁact with the
second external front-rear-directional guide surface 39.

A pair of wire units 57A and 57B are respéctively
~installed to the strut structure after once removing the
concealing covers 67 and 75 therefrom. Sincé the drum 15 is of
open-sided form, the wire units 57A and 57B can easily be wound
on the drum 55 via the open side, and yet, inspection and
maintenance work can readily be executed via the open side of the
drum 55. Next, the wire units 57A and 57B are discretely coupled
with the lower guide wheéls'SOA and 60B from the strut side.
Next, the wire units 57A and SfB_are discretely installed in the
front-rear grooves 36 from the outer side, and then the wires 57A
ahd 57B are respectively engaged with the upper guide wheels 58A,
58B, and 59 from the top side. Then, the wires 57A and 57B are
discretely elongated downward before being linked with the
carriage 15. Finally, the concealing covers 67 and 75 are
respectively secured to the original positions.'

According to the structure of the delivery device, the
elevator drive unit 50 #nd the running drive unit 70 are disposed
on both sides in the figﬁt—left direction Y across the drum 55 of
the elevator drive unit 50 in the vertical-directional
arrahgemen;. This in turn permits the delivery device 10 to
contract own lateral width and'froht-rear-directibnal length.

Bésed on ope:gting instructions.transmitted via a running
power unit (not shown), the delivery device 10 causes the movable
main body 14 to run itself on a predetermined route 5 via the

running drive unit 70 and alsc causes the delivery”instrument 16
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to reciprocate itself in the right-left direction Y. 1In
addition, based on operating instructions transmitted via the
elevating drive unit 50, the delivery device 10 also drives the
carriagells in the vertical direction. By effectiVely Performing
' these systematic operations in linkage with each other, the
delivery device 10 can follow up inward/outward delivery of load
8 to and from an objective storage room 2 of the corresfohding
shelf 1. |

While the movable main body 14 moves on, since the
wﬁeeis 17 and 18 are supporﬁed and guided by the floor rail unit
6 and yet the guide rollers 19 are guided by the ceiling rail
unit 7, the movable méin body 14 can stably move on itself
without fear of incurring overturn at all. Certain force
motivating the struts 12 to tilt themselves in the front-rear
direction X caused by shock oécurring at the moment of
acceleration, deceleration, and stoppidg movement of the delivery
device 10 can securely be received by the bottom frame structure
22 in addition to reinforcing structure formed by means of the
projected corner rods 33 projecting themselves in thg front-rear
direction X from the cylindrical body 30. Since the long-side
members 31 of the cylindrical body 30 are disposed in the front-
rear direction X,.availing of sufficient length of the long-side
.membefs 31, stress to motivate the sruts 12 to tilt themselves in
the front—rearfdirecfion X cam more securely be reéeived. Thus,
the struts 12 can stably be erected on the bottém frame structure
11 without fear of tilting thems;lves in the front-rear direction

X.
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The carriage ‘15 is lifted and lowered by sequentially
executing those seriél operations descfibed below. Initially,
normal or reverse directional rotation of the elevator drive unit
53 is transmitted to the output shaft 54 via the reduction gear
lunit 52 to rotate the drum 55 iﬁ the normal or reverse direction,
and then, avgiling of the normal-directional rotation or the
reverse-directional roﬁation of the drum 55, the wires 57A and
57B are jointly wound on or unwound from the drum 55_to provide
the wires 57A and 57B with movable force, and then, movement of
the wires 57A and 57B are jointly transmitted to the carriage 15
via the upper'gdide whéels 58A and 58B to generate iifting or’
lowering movement of the carriage 15.

Wﬁile the carriage 15 ascends or descends, a pair of
right-left-directional swing preventive'rollers 20 aligned on
both sides 'are led td the right-ieft-directional guide surfaces
37 provided on both external sides, and then, a pair of frqnt-
rear-directional swing preventive rollers 21 are guided to ﬁhe
second external front-rear-directional guide surfaces 39. As a
result, the carriage 15 can smoothly perform lifting or lowering
operation witﬁout accidentally swinging itself under stable
guidance of a pair of struts 12. Even when ﬁhe right-left
directional swing preventive rollers 20 forcibly hit ag#inst the
right-left-directional guide surfaces 37 disposed éutside of the
right-left direction Y, by virtue of the reinforcing structure
formed by recﬁahgular rods of the préjected corner-rod unit 33,
distortion can hardly be generated.

In addition, stress that motivates the struts 12 to tilt
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themselves in the rtght;left direction Y at the moment of
.shifting the delivery instrument 16 in the right-left direction Y
is securely received by the bqttom framelstructure 11 in addition
to reinforcing structure formed by the brojected corner rods 33
projecting themselves in the right-left direction Y from the
cylindrical body 30 of the struts 12.

Since helicoidal wire-guiding grooves are formed on the
drum 55, the wires 57A and 57B are wound on and unwound from the
drum 55 so that the wires 57A and 57B in.thé innermost layer can-
be wound on or unwound from the drum 55 helicoidally and
automaticallyf Owing to guidance via helicoidal surfaces formed
by surface of the innermost wires, winding of the wires can be
- helicoidally and autom;tically executed from the second inner
layer on. While the drum 55 winds or unwinds the wires 57A and
578, lateral-directidnal stress is generated in local doﬁains
of the wires 57A and 57B close to the drum 55.

When lateral-directionél stress is generatea, the lower
‘guide wheels 60A and 60B rotatably being supported by the bearing
units 64A and 64B are respectively shifted to one side affected
by lateral~directional stress via a pair of stroke ball bearings
66A and 66B. In other words, lateral-directional stress causes
the 1owér-guide wheels 60A and 60B to automatically reciprocate
themselves in the direction #long the right-left directional axis
56. In conseduence, helicoidal winding and unwinding of the
wifes 57A and 57B onto and from the drum 55 can be executed
smoothly without obstfuction. Since the lower guide rollers 60A

and 60B reciprocate themselves within width of the front-rear-
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directional grooves 36, local portions of the wires 57A and 57B
corresponding to a position higher than the lower guide rollers
60A and 60B swing themselves in the right-left direction Y inéide
of the front-rear grooves 386. |

- While being iifted or.lowered, the wires 57A and 57B
respectively shift themselves inside of the.front-rear grooves 36
in a range from the large-diametral upper guide wheels 58A and
-SBB to the lower guide wheel§ 60A and GOB; Since external side
of the front-rear grooves 36 is fully conqealed by a plate éovef
67, the grooves 36 are totally invisible from all directions,.
thus generating neat appearance. Furthéémore. the external plate
cover 67 prevents operators and those which are located in
peripheral locations from coming into contéct with the internal
mechanism, and yet, even the slightest amount of oil scattered
out_of the swingable wires 57A and 57B can securely be shielded
by a box-form cover 75 and the struts 12.

Althcugh the movable main body 13 is apt to tilt itself
towards the elevator.driver 53 of the elevator drive unit 50
Becaﬁse of suspension force of the wires 57A and 57B, part of
tilting stress can be absorbed by load on the part of the ruhning
drive unit 70 disposed on the 6§posité side of the elevator
driver 53.

According to the first embodiment of the invention thus
far described, the elevator dfive unit 50 and fhe running drive
unit 70 are discretely installed on both sides in the fight-left
Airecﬁion Y across the drum 55 secured to the center position.

The invention however also provides such an embodiment for
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disposing the elevatoer drive unit 50 and the running drive unit
70 to optional locations.

According to the first embodiment, both the plate-form
cover 67 and the box-form cover 75 have been introduced.
Nevertheless, the invention also provides such an embodiment by
way of dispensing with either of the plate-form cover 67 and ﬁhe
box-form cover-76 or the both. In the first embodiment, the
lower guide rollers 60A and 60B are disposed so that they can
freely reciprocate themselves in the right-left direction Y.
However, the invention also provides such an embodiment by way of
. permitting the lower guide wheels 60A and 60B to solely rotate
themselves around the supporting shaft 63 without being able to
shift themselves in the right-left direction Y.. Furthermore, in
the first embodiment, the lower guide wheels 60A and 60B can
freely and autdmatically reciprécate themselves in the right-left
direction Y. However, the invention algo provides such an
embodiment to cause the lower éuide wheels 60A and 60B to
forcibly be shifted to the left and to the right.

| Figures 9 and 10 respectively illustrate cross-sectional
views of a delivery device 80 according to the second embodiment
of the invention. Acédrding to the second embodiment, the
deli%gry device 80 merely uses a single strut 12. The strut 12
is equipped with a square cylindrical body 30. A Plurality of
rollers are secured to plural_locations on the part of a carriage
81 in the vertical directioq,including the following; an external
front-rear-directional swing preventive roller 82 to be led to

the second external front-rear-directional guide surface 39; a
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pair of internal front-rear-&irectional swing preventive rollers
84 disposed in the right-ieft direction Y, which are respectively
to be led to a pair of internal frontfrear—directional guide
surfaces 41; and a pair of internal right-left-directional swing
preventive rollers 84 disposed in the right-left direction Y,
which are respectively to be led to a pair of internal right-
left~directional guide surfaces 42. 1In thé sécﬁnd embodiment of
the invention, the single strut 12 is nipped by the front-rear-
directional swing prgveﬁtive rollers 82 and 83 along the front-
rear direction X aﬁd also by the. internal right-left-directional
swing preventive rollers 84 along the righﬁ-left direction Y.
According to the second émbodiment shown iﬁ Figﬁrgs 8 and
9, 1lifting and lowering movement of the carriage 81 is smoothly
executed without agcidentally swinging itseif by guiding the
external front-rear swing preventive roller 82 onto the gecond
external front-rear-directional guide surface 39, by guiding the
internal right-left;directional sﬁing preventive rollers disposed
in the righf-left direction onto a pair of_internal right-left-
directional éuide surfaces 41,.and'also by-guiding the internal
rigﬁt-left;directional swing preventive rollers 84 dispbsed in
the right-left direction onto a pair of internal right-left-
directional guide surfaées 42, In consequence, evén when the
internal front-rear-directional swing preventive_rollers 83
forcibly hit against a pair of front—rear-directiohal guide
surfaces 41 ocutside of the right-left direction Y, owing to
reinforcing.structure formed by rectangulgr rods of a projected

corner-rod unit 33, no distortion can be generated.
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In the first and second embodiments of the invention
described above, a pair of rect;ngular struts having long-side
members 31 have been introduced to the délivery device 10
comprising a pair of struts 12 and a square strut 12 has been
introduced to the delivery device 80 comprising a single strut
12. However, the invention may also provide such an embodiment
by providing the former delivery device 10 with a pair of square
struts 12 and by providing the latter delivéry device 80 with a
single rectangular strut 12 having long-side members 31. 1In the
first and second embodiments described.above, the carriage 15 is
lifted and lowered by ﬁgans of the elevato£ drive unit 50 using
the wires 57A and 57B. However, thg invention may also be
embodied by lifting and_lowering the carriage 15 by means of the
elevator drive unit 50 using a-plurality of endless chain units.

Fig. 11 illustrates the third embodiment of the invention
as an exemplified variation from the preceding second embodiment
shown in Figures 9 and 10. According to the third embodiment of
the invention, lifting and lowering movement of the carriage 81
can be executed very smoothly witﬁout aécidentally swinging
itself un&er guidance of a strut 12 by way of guidihg an external
front-rear—-directional swing-preventive roller 82 ohto an |
externﬁl first front-rear-directional guide surface 38, by way of
guiding an external right-left-directional swing preventive
rollér 85.onto an externa; right-left-direétional gui&e surface |
37, and also by way of guiding a pair of internal front-rear-
directional swing'preventive rollers 83 aligned in the right-left

direction Y onto a pair of internal front-rear-directional guide
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-surfaces 41. Even when the external right-left-directional swing
preventive roller 85 forcibly hits against the external right-
left-directional guide surface 37 disposed outside of the front-
rear.direction X, and yet, even when the internal front-rear-
pirectioh swing preventive rollers 83 forcibly hit agéinst the
internal front-rear-directional guide surfaces 41 disposed
outside of the righﬁfleft'direction Y, owing to reinforcing .
structure formed by rectangular rods of the projected corner rod
unit 33, no distogtion can be generated;

Fig. 12 illustrates the fourth embodiment of the
invention as another exemplified variation from the second
embodiment shown in Figures 9 and 10. According to the fourth_
embodiment, liftihg and lowering movement of the carriage 81 can
.be exec;ted very smoothly without accidentéllf swinging itself
under guidance of a strut 12 by way of guiding an external front-
rear-directional swing preventive roller 82 onto an external
first front-rear-directional guide surface 38, b} way of guiding
a .pair of internal front-rear-directional swing preventive
rollers 85 aligned in the right-left direction Y onto_a pair of.
internal front-rea:-directional guide suffaces 37, and also by
way of guiding a pair of internal right-left-difectiongl swing
preventive rollers 84 aligned in the right—lefi direction Y onto
a pair of internal front-rear-directional guide surfaces 41.

Fig. 13 illustrates the fifth embodiment of the invention
“as a still furﬁher exemplifiéd.variation from the second
embodiment shown in Figﬁres 9 and 10. According to the fifth

embodiment, ascending and descending movement of the carriage 81
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can also be executed very smoothly without accidentally swinging
itself under guidance-of a strut 12 by'way of guiding an external
front-rear swing preventive roller 82 onto én external first
front-rear-directional guide surface 38, by guiding a pair of
internal front-rearfdirectional swing preventive rollers 83 onto
a pair of internal front-rear-directional guide surfaces 41, and
also by way of guidiné a pair of internal right-left-directional
swing preventive rollers 84 aligned in right-left direction Y
onto a pair of internal right-left-directional guide surfaces 42.

- The first through fifth embodiments of the invention
described above have respectively introduced rectahgular rods for
composing the projected corner-rods 33 externally prdjecting
themselves in the front-rear and righf—left directions, Howévgr,
the invention ﬁay also provide plate-form corner rods 33
projecting themselves in the frontrfear and right-left
directions. Although the strut 12 has cross section being
symmetric in the front-rear and right-left directions, the cross
section may not necessarily be symmetric, but partial deformation'
‘or addition of other components to part of the strﬁt 12 is also
possible.

Fiéures 14 through 17 respectively illﬁstrate the sixth
embodiment of the delivery device according to the invention. A
pair of wire units 57A and 57B led from a pair of lower guide
wheels 60A and 60B reépectively elongate themselves upwards
before being wound on a pair of large-diémetral upper guide
wheels (i.e., base-side guide.rollers) réspectively being aligned

in the right-left direction and secured to an upper frame

-
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structure_13. The large-diametral upper guide wheels 58A and 58B
are rotatably secured to a shared base-side wheel-shaft 90
secured to the upper frame structure 13, where the large-
diametral upper guide rollers 58A and 58B are discretely dispoSéd
to the left and to the right across the center 14A of a movable
main bod& i4. 1In cohseéuence, clearance 91 cgpable of
accommodating a ceiling rail unit T is formgd between internal
surfaces of the opposité upper guide wheel§ 58A and 58B.

The lafge-diametral-upper guide wheels 58A and 583 are
respectively so disposed that the upper portions of the guide
wheéls slightly project themselves from the top surfaces 13a of
the upper frame structuré 13. Thus, the bottom surface 9a {(or:
ceiling surface) of a beam member 9 securing the ceiling rail
unit 7 thereto and the top surfaces 13a of the upper frame
structure 13 can sufficiently gain access to eéch other.

The first wire unit 57A wound on the large-diametral upper
guide diametral uﬁper guide wheels 58A is initially elongated
downward before being linked with the carriage 15. The second
wire unit 57B wound on the other large-diametral upper guide
wheels 58B is initially wound on a small-diametral upper guide
wheel (i.e., a free-side guide wheel) 59 secured to the upper
frame structure 13 on a side remote from an elevator drive unit
50. After being elongated downward,-the second wire unit 57B is
linked with the carriage 15. | |

The small-diametral upper guide Qheei 59 is secured to a
free-side wheel shaft 92 secured to the upper frame structure 13

by way of freely rotating itself. The upper guide wheel 59 is
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disposed by way of ‘being displaced on the other side of the
center 14A of thé mévable main body 14, in other words, being
opposite from the other surface of the ceiling rail unit 7. Thé
upper portion of the small—diametral'upper guide wheel 59 also
slightly projecis itself from the top sﬁrface 13a of the upper
frame structure 13;

A pair of fall-preventive members 93 and 93 are secured to
right-left-directional both-side end surfaces of the upper frame
structure 13 above the movable main body 14. Recessed cléarance
94 fof accommodating the ceiling rail unit 7.is formed between
-the both-side fall-preventive mgmbers 93 and 93 by way of
upwardly being open. A pair of guide rollers 19 and 19 nipping
the ceiling rail unit 7 are rotatably secured via a paif of
vertical shafts 95 and 95 to the front-rear external sides of the
both~side fall-preventive members 93 facing the recessed domain
94. According tq the sixth emSodiment of the invention shown in
Figures 14 through 17, since the center 14A of the movable main
body 14 correctly matches the ceﬁterl7A of the ceilihg_rail unit
7, the delivery device 10 can easily be installed.

When the movable main body 14 moves on, the guide rollers
19 on b;th_sides are guided to the ceiling rail unit 7 having the
éenter TA exactly matching the center 14A of the movable main
body 14. 1In consequence, even when stopper action is generated
as a result of intense cqnéact of the gﬁide rollers 19 with the
ceiling rail unit 7 cagsed by biased load occurred in the course
of inward and/or'outward delivery of locad by protruding a

delivery instrument 16 in lateral direction for example, impact
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' force merely concentfates onto the center portions 14A and 7A
without being dispersed, and thus, the ﬁovable main body 14 can
hardly incﬁr distortion.

Furthermore, when stopper action is generated, connecting
members (i.e., root portiogs) of the fall-preventive members 93
connected to the guide rollers 19 cannot be affected by
substantial bending moment, and thus, the connection cannot be
broken off. For example, even when the guide rollers 19 are
damaged, the fall-preveﬁtive members 93 respectively come into
contact with lateral surfaces of-the ceiling rail unit 7, thus
securely preventing the mo;able main body 14 from falling down to
the left or to the right.

| Since the ceiling rail unit 7 is'positioned between the
large-diametral upper guide wheels 58A and 58B and alongside of _
an .end of the small-diametral guide wheel 59, the delivery device
10 can smoothly move on itself without causing the upper guide
wheels 58A, 58B, and 59 to collide or come into contact with the
ceiling rail unit 7. |

In the sixth embodiment of the invention described above,
a pair of guide rollers 19 aligned in the_right-left direction
are respectively secured.to the correspohding fall-preventive
memberé 93. However, the inventibn may also provide such an
embodiment by way of discretely securing the fallfpreventive
members 93 and thé guide rollers 19 onto upper portion of the
movablé main body 14.

Figures lé through 20 respeciively illustrate the seventh

embodiment of the invention.



- 45 -

A drive wheel 17 and a follower wheel 18 respectively
‘being supported and guided by a floor rail unit 100 are
discretely secured to a bottom frame structure 11 in the front
and rear locations. 1In addition, pair of bottom guide rollers 23
réspectively being guided to the floor rail unit 100 are
discretely disposed in the front and rear locations.

The floor rail unit 100 has I—éhaped cross section formed
by the following; an upper flange 101 permitting the drive and
follower wheels 17 and 18 to come into contact therewith from the
upper portion and the bottom guide rollers 23 to respectively
face therewith from both sides; a web member 102 installed in ﬁhe
vertical direction; and a bottom flapge 103. A plurality of
fixing members 104 and 105 each being provided with dovetail-"
groove-form opening one side are pfojectiveiy set to both-side
surfaces of the web member 102 in the vertical direction. A pair
of recessed dovetail-groove-form coupling members 106 open to the
bottom are respectively forﬁed in the right-~left direction on the
bottom surface of the bottom flange 103. The floor rail unit 100
is produced by molding #luminium for example. The fixing members
104 and 105 and the coﬁpling membérs 106 are integrally molded.in
ﬁhe course of molding the floor rail uniﬁ 100.

One of surfaces of the upper flange.101 of the floor rail
unit 100 is forhed into a projected flangé 10la ocutwardly
projecting itself beyond a.predetermined range for securing
detectabie objects to be described later on. A downﬁardly
extended rod member 101b is formed on a side edge of the

projected flange 10la. The side edge of ﬁhe projected flange
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10la is formed by way of externally protruding itself by g-
predetermined length L from the side edge of the bottom flange
103. The bottom surface of the projected flange 10la being the
inside surface of the downwardly extended rod member 101b is
formed to serve itself as a fall-preventive roller receptive
surfacel101c. |

The floor rail unit 100 consisting of the above structural
components is secured on floor via a plurality of floor-rail
supporting units 110 installed on floor at predetermined
intervals. Each floor-rail suppérting unit 110 consists of an
anchor base 112 secured on floor via an_anchor bolt 111 and a.
bracket 114 disposed on the anchor base 112 via a connector 113
capable of adjusting vertical pﬁsition by operating‘screw means.
The floor rail unit 106 is secured on the bracket 114.

A plurality of connectors 113 respectively'incorporate a
cylindrical body 115 erected on the anchor base 112, where a pair
éf cylindrical bodies 115 are aligned in the right-left
direétion. Extgrnal threads 115 and internal threads 117 are’
formed in each cylindrical body 115. The bracket 114 is secured
on a pair of.nut:bodies 118 screwedly coupled with each external
threads 116. Each bolt 119 is downwardly coupled with a
corresponding bolt-hole formed at an end of the bracket 114 by
screwedly Seing engaged with the internal threads.

When building.up the above structure, initially, the
bracket 114 is mounted on the corresponding nut bodies 118, and
then the corresponding bolts 119 aré downwardly inserted in the

respective bolt-holes to be coupled with the internal threads 117
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by a predetermined amount. Next, the nut bodigs 118.coup1ed'with
external threads 116 are shifted upwards, and then the bracket
114 is nipped by heads of the bolts 119 and the nut bodies 118,
In consequence, the brgcket 114 is secured at a predetermined
height level against flo§r surface by means.of respective
connecters 113. A pair of plate-nuts 107 are inserted in a pair
of junction domains 106 in the bottom of the floor rail unit 100.
A pair of bolts 120 are upwardly in;erted in corresponding bolt
holes formed in the intermediate portions of the bracket 114.

The fioorlrail unit ;00 is gventually secured on the bracket 114
after securely coupling thé bolts 120 with thé corresponding
plate nuts 107.

Likewise, plate nuts 108 and 109 are respectively inserted
in the fixing members 104 and 105 formed on both-side surfaces of
the web member 102. Thus, each run-control detectable object IZi
facing a side surface of the web member 102 can be secured to a
side s@rface of the.web member 102 by screwably coupling a bolt
122 with the corresponding plate nut 108. A pluralit& of power-
supply units 125 respectively facing surface on the other side of
the web mehber 102 can be secured to the other-side surface
thereof by screwablf coupling respective bolfs-lzs with
corresponding plate nuts 109 by externally inserting the bolts
126 therein. |

The run-control detectable object 121 has L-shaped
transverse seétion. _After externall& inserting the bolt 122 in a
corresponding beolt hole formed on a side of the detectable object

121, the bolt 122 is sbrewably coﬁpled with the plate nut 108
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" before securing the detectable iject 121 to lateral surface of
the floor rail unit 100. A vertical-directional broad-width
'domaiﬁ is formed on a free end-surface of horizontal plane of the
detectable object 121; Availing of extérnal surface 6f the
vertical-directional broad-width domain, a detectable surface
121a is formed by way of facing one side} The detectaﬁle object
121 is used for discontinuing high-speed and medium-speed run and
for settihg a predetermined'pbsition, where the detectable cbject
121 is secured to a predetermined position in the lengthwisé
direction of the floor rail unit 100.
A run~-control detection de§ice 130 is instalied below the

' bottém f:ame structure 11 and the bottom guide roller 23. The
detection device 130.freely faces the detectable surface 121a
from lateral surface; ‘The detection device 130 consists of a
limited reflection type'photoelectric'tube unit for example,
which is installed to inner surface of a bracket 131 secured to
the bdttom frame structure 11 by way of freely adjusting own
position in lateral difectioh. A current collector unit 132 is
disposed below the delivery device 10. A plurality of collector
éiements of the current collector unit 132 are disposed in
vertical alignment in order that they can slidably gome_into
qontact with corresponding rails of the pdwer-supply uqit 125.

| A pair of fall-preventive roller'lép are provided near a
pair of whéels 17 and 18 and below the delivefy device 10, where
the fall-prevéntive fbllers 140 freely rotate themselves by way
.of freely coming into contact with the projected flange 10la from

the bottom side. Concretely, a pair of right-left-directional
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roller shgfts 141 are provided in the ffont and rear positions
and on the part of the bottom frame structure 11. The fall-
preventi?e;rollers 140 are respectively secured to these roller
shafts 141. The fall-preventive rollers 140 are so disposed that
;hey can freely come into contact with the fall-preventive roller
receptive $urface 101lc . from Eﬁe bottom side.

According to the seventh embodimeﬁt shown in Figures 18
through 20, running opergtion of the deliQery device 10 can be
executed very smoothly and stably in that the wheels 17 and 18
are.supportedly led to the upper surface of the upper flange 101
apa thé lower guide rollers 23 afe guided to right-left side
surfaces of the upper flange 101. Furthermore, delivery of power
and contrél signal to the deiivery device 10 can smoothly be
executed by causing a plurality of collector elements of the
curreﬁt collector uniﬁ 132 to slidably come into contact with
correspénding rails of the power-supply~uni§ 125. Furthermore,

. control of running oper#tion of the delivery device 10 such as
suspénsion of highfand-medium speed run and fixing of the
delivery device at a predetermined positiqﬁICan'properly be
executed by causing the detection device 130 to detect the
detectéble surface 121a of the detectable object 121,

Sihce the projected flange 10la is disposed above and
outside of the detectable surface 12la of the detectable object
121, dust of worn elements of the wheels 17/18.and the 1owér
guide rollers 23 caused by their rotation or suspending dust fell
from the top of the automated warehouse can haraly adhere to the

detectable surface 121a, in other words, the detectable surface
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121a can hardly be stained by dust.

As a result, the detectabie surface 121la can maintain
cleanness for a long thle. This in turn permits the detection
device 130 to precisely deﬁect the detectable surfaee 12a all the
time, and thus, the system operation including running of the
delivery device can correctly and stably be controlled.

Furthermore,'straigﬁt flow of dust from side.edges of the
~ projected flange 10la onto the dgtectable surface 12a can
securely be prevented by fhe downwardly extended rod member 101b
formed on the side edgés of the projected flange 10la, thus
inhibiting suspending dﬁst from gasily gainihg access to the
detectable sufface 121a

Furﬁhermore. since the side edge of the projected flange
101a outwardly protrudes beyond the side edge of the lower flange
103, dust passed by ;ide edges'of the projected flange 10la can
hardly deposit.on the bottoﬁ flange 103, thus preventing dust on
the bottom flange 103 froﬁ suspending upward to adhere to or
deposiﬁ on the detectable surface 121a.

In the event that either of the wheels 17 and 18.is about
to float itself from the f;oor rail unit 100 on. receipt of impact
stfess generated-by_acceleration, deceleration, high-speed fun,
or sudden stop of the running operation of the delivery device in
emergency, the fall-preventive rollers 146 disposed near the
wheels i? gnd 18 quickly come into contact with fhé fall-
preventive roller reéeptive surface 101c_from the bottom side,
thus.effectively preventing the wheels 17 and 18 from floating

themselves to eventually prevent the delivery device 10 itself
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from running off the route or incurring overturn.

According to the seventh embodiment shown in Figure§ 18
through 20, a downwardly extending rod member 101b is formed on
the side edée of the projected flange 10la. However, the
invention may also provide such a floor rail unit 100 dispensing
~with the downwardly extended rod member 101b. The seventh
embodimeﬂt of the inventién provides Side edge portion of thé
projected flange 10la by way of outwardly protruding beyond side
edge of the bottom flange 103. The invention ﬁay also provide
such a floor rail unit 100 that disposes the side edge portion of
the projected flange 10la at an inward posiﬁion from the side
edge of the bottom fiange 103. Although the seventh embodiment
has introduced a detection device_13d comprising a limited
reflectioﬁ type photoelectric tube unit, the detection device 130
may also comprise a nérmal reflection type photoelectric tube

unit.
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WHAT IS CLAIMED IS:

1. A delivery device for use with an automated warehouse,
which comprises a movable main body consisting of a bottom frame
structure and a pair of struts erected on said bott?m frame
structure and ; carfiage'capable of freely ascending and
descending itself along one of the front-and-rear surfaces of
said struts in the froht-and-rear.direction corresponding to the
running directioﬁ of said movable main body, wherein each of said
struts is integfally formed including a cylindrical bddy having a
rectangular cross section, a plurality of projecﬁed corner rod
members outwardly projecting themselves from respective corners
of said cylindrical quy insthe front-and-rear and right-and-left
directions, and prqjectgd center rod members outwardly projecting
itself outside in the front and rear directions from the center
of the fight-and-left.direction on the.froht and rear external
surfaces of the cylindrical body.

2. A deliver& device for use with an automated warehouse as
Qet forth in Claim l,lwherein'tﬁe cylindrical body is
rectangularly formed in cross section thereof by means of a pair
of long sige members being opposite from each other and a pair of
short sidé members being opposite from each -other, and the struts
are erected on the bottom frame structuge_by way of forming the
front and rear'external suffaces b& applying the p#ir of short
side members;

dJ. A delivery devi;e for use with an automated warehouse as
set forth in Claim 1, wherein one of the struts is.erected on the

bottom frame structure, and a plurality of swing-preventive

A R
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rollers on the part of the carriage are rgspectively set
abuttably to the surfaces of the projected corner rod members
facing a side opposite from the carriage and the surfaces of the
strut facing the cérriage.

4. A delivery device for use with an automated warehouse as
set forth in any of Claims 1 through 3, wherein each of.the
struts is integrally formed by way of being symmetric iﬁ cross
section in the front-and-rear and right-and-left difections.

5. A delivery device for use with an automated warehouse,
which comprises a movable main body consisting of a bottom frame
structure and a paif of struts erected on said bottom frame
structure and a carriagg capable of freely ascending and
descending itself along one-side surfaces of said struts in tﬁe
front-and-rear direction corresponding to the running direction
of said movable main body, coﬁprising an elevator drive unit for
winding and unwinding wires disposéd af a lower part of the other
-surface of the struts in order to link a pair of wires elongated
from the elevétor drive unit to the carriage via a plurality of
uppef'guide wheels proQided on the top portion of the movable
main body, é pair of front-énd-rear grooves formed in the
vertical directibn at least on the other surfaces of the struts,
and a pair of lower guide wheels ?espectively installed above the
elevator drive unit in order that the wires enéaged between the
upper agd lower guide wheels can respectively be positioned
inside of ﬁhe front-and-rear directional grooves.

6. A delivery.device for use with an automated warehouse és

set forth in Claim 5, wherein the elevator drive unit comprises a

* [ 1 L] < *
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drum arranged to be. rotatable on a right-and-left-directional
axis being orthogonal to the front-and-rear direction in order
that the wires elongated from the drum are reséectiQely linked to
the carfiage via the upper guide Qheels disposed on the top
portion of the movabie.main body, and lower guide rollers
disposed to be freely movable in the direction along the right- .
and-left-directional axis.

7. A deliyéry dévice for use with an automated.warehouse ;s
set forth in Claim 6, comprising a plurality of bearings disposed
between the lowgr guide wheels and supporting shafts thereof in.
§rder that the lower guide wheels can rgciprocate themselves in
the difection along ?he'right-and—left directional axis thereof
by applying a laterai-directiohal force of the Qires genéfated at
the timé when the drum winds or unwinds the wires.

8. A delivery device for use with an automated warehouse as
set forth in ahy of Cla;ms 5 through 7, comprising a cover set to
one side of the struts in order to externally conceal the wires
'in.a range from the lowér guide wheels to the elevator drive
unit.

9. A delivery device for use with an automated warehouse
asset forth in any'of Claims 5 through 8, comprising.a cover set
ﬁo one side of the étruts in order to externally conceal the |
front-and-rear directional grooves.

10. A delivery_&eVice for use with an autoﬁated warehouse as
set forth in.any-of Claims 5 through 9, wherein the bottom frame
structure has a pair of running.wheels supported and guided by a

floor rail unit, the elevator drive unit consists of a drum being

* € L K s %



- 55 -~

opposite from the struts ana an eleva;or‘drivér disposed_on one
side of the drum in the right-and-left direction, and a running
drive unit linked to the running wheels is disposed on the other.
side of the drum in the right-and-left direction.

11. A delivery device for usé with an automated warehouse as
set forth in any of Claims 5 through 10, comprising a pair of
_struts disposed in the front-and-rear direction, a carriage
disposed, between the struts, and a pluraliti of ﬁires discreteiy
~linked to the carriage by way of being separated into the front
and rear directions.

12. A delivery dévice fo¥ use with an automated warehouse as
set fofth in any of Claims 5 through 11, comprising a single
struﬁ and at_least a single wire.

13. A delivery device for use with an automated warehouse as
set forth iﬂ any of Claims 5 through 12, wherein the strut has a
rectangular cross section #nd a pair of right-and-left
directional front-and-rear grooves are formed on the other side
surface of the strut in the vertical direction, further
comprising a pair of right-and-left grooves formed on both right-
and-left-directional side surfaces in the vertical direction, a
pair of right-and—léft—directional guide surfaces formed from the
right-and-left surfaces of the pair of front-and-rear grooves for
prevention of right-and-left-directional swings of the strut, a
plurality of front-and-rear-directional guide surfaces formed
frém the ffont—and-rear-directional surfaces of the right-and-
left grooves for prevention of front-and-rear directional swings

of the strut, and corners formed as rectangular rod membérs

* < L M s * .
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accommodating the right-and-left-directional guide surfaces.and
the front-and-rear-directional guide surfaces.

14. A delivery device for use with an automated warehouse,
which'compfisés a movable main body consisiing of a bottom frame
structure and a pair of struts erected on said bottom frame
structure and a carriage capable of freely ascending and
descending itself on one-side surfaces of said struts in the
front-and-rear direcﬁion corresponding to the running direction
of said movable main body, comprising a pair of struts erected on
the bottom frame structure, and a carriage unit which is capable
of'freely ascending and desgending itself and disposed on one-
side surface of the struts in the front-and-rear direction
cbrrespohding to the running direction of”the movable main body,
comprising an elevatof drive unit'for winding and unwinding wires
disposed at a lower portion of the other side surfaces of the
struts in order that a plurality of ﬁifes elongated from the
elevator drive unit are_respecfively wound on a plurality of
right-and-left guide'wheels disposed above the movable main body
and then linked to the carriage hnit, said guide wheels being
discretely disposed on respective right and left sides of thé
center of the movable main body, a clearance substantial enough
to accommodate a ceiling rail unit formed between the right-side
~ and leftdside guide wheels, and a pair of right and left guide
rollers for nipping the ceiling rail unit and a plurality of
fall-preventive members capable of accoﬁmddaﬁing the ceiling rail

unit, respectively being provided on the upper portion of the

movable main body.

A
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15. A delivery‘devicelfor use with an automated'warehouse as
set forth in Claim 14, wherein the pair of struté are disposed in
the front-and-rear direction and linked at the upper ends by
means of an upper frame structure, the.carriage is disposed
between the struts, a pair of right-and-left wi:es are
respectively wound on a.pair of right and left base-side guide
wheels set to the upper frame structure on the side of the:
elevator drive unit, the right-and-left-directional wires is
linked with the c#rriagé whereas the other right-and-left-
directional wire is wound on a ‘free-side guﬁde wheel set to the
upper frame structure on a side remote from the'elevator drive
unit and then linked to the carriage unit, a clearance is formed
between the base-side guide wheels, and the free-side guide wheel
is-disposed at the other side with respect to the center of the
movable main body.

16. A delivery device for use with an automated warehouse as
set forth in Claim 14, comprising a single strut arranged to
connect a plufality of wires from a plurality of guide wheels to
the carriage. |

17. A delivery degice for use with an automated warehouse as
.set forth in any of Claims 14 through 16, comprising a pair of
right-and-left guide rollers are to the fall-preventive members.

- 18. A delivery device for use with an automated warehouse,
which is capable of freely running itself on a predetermined
route by means of a.plurality of running whegls respectively
being supported and guided by a floor rail unit having an I-

shaped cross section, comprising a plurality of detectable

A



ébjects each having ‘a detectable surface facing laterally and
secured to a lateral surface of a web portion, a projective
flange member formed from_one side of the upper frame structure
to be outwardly projecting itself outside of a range in which the
detectable objects are set, and a running;control detection
device cap;ble of fréely facing laterally each of the detectable
surface and a plurality of fall-preventive rollers capable of
freely coming into contact with the projective flange ﬁember from
below, respectively being provided-below the delivery devicé.

19. A delivery device for use with an automated warehouse
as set forth in Claim'18, éomprising aldownwardly extended rod
member formed along the side edge of the projective flange
member. | |

20. A delivery device for use with an automated warehouse
as set forth in Claim.18 or i9, comprising a side edge of the
projeétive flange member outwardly protruding itself further

outside the side edge of the lower flange member.

~
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