DESCRI PTI ON VERTI CALLY MOVI NG DEVI CE 5 TECHNI CAL FI ELD [ 0001] The
present invention relates to a vertically noving device for vertically
noving the vertically novable platformusing wires. 10 BACKGROUND ART

[ 0002] Vertically noving devices operate a spool mechani smfor
spooling wires to vertically nove a vertically novable platformto a
predeterm ned hei ght by adjusting the anmount of the wires that are fed out

fromthe SPBSCRIPTAOMhani sm For exanple, in a vertically noving device
described in Patent Docunment 1, four single-line wires spooled by a spool
mechani sm_are connected to the four corners of a vertically novable

pl at f or m WHEEBRICALLEMENGNGDENIGEan vi ew. The height of the vertically

novabl e platformis controlled by adjusting the amount of the wires fed out
fromthe g Lsm Pat ent Docunent 1. Japanese Patent

Appl i c uﬁ@b&ﬁ%ﬂfﬁﬁ%. HO8- 301410. DI SCLOSURE OF THE | NVENTI ON 25

[ 00031 [0001JHowever, in the vertically noving device described in Patent
Docunent 1, onlymone of the four single-line is sometines styetched | onger
than the of her | hiBeriie! dntFaliod SAMEs 0 oureials: FiEtndidsieniir
happens, tveetiombijuntovoig the eerftzdllyunovaldenplatdorsposingwetieani smis | onger for
the 30 stretched single-line wire than the anount of wires fed out from one
of other three single-line wires. As a result, since the vertically novabl e

pl at f 8Pm iIBAGKSTHAEND Ad%l supported by the three remaining single-line
wres, thdogezjtically novable platform becones unstable.

Vertically moving devices operate a spool mechanism for spooling
wires to vertically move a vertically movable platform to a predetermined
height by adjusting the amount of the wires that are fed out from the spool

15 mechanism. For example, in a vertically moving device described in Patent
Document 1, four single-line wires spooled by a spool mechanism are
connected to the four corners of a vertically movable platform which is
rectangular in plan view. The height of the vertically movable platform is
controlled by adjusting the amount of the wires fed out from the spool

20 mechanism. _

Patent Document 1: Japanese Patent Application Publication No.

H08-301410.

DISCLOSURE OF THE INVENTION
25  [0003]
However, in the vertically moving device described in Patent
Document 1, only one of the four single-line is sometimes stretched longer
than the other three due to changes that occur over time. When that happens,
the amount of wire fed out from the spool mechanism is longer for the
30 stretched single-line wire than the amount of wires fed out from one of other
three single-line wires. As a result, since the vertically movable platform is
suspended and supported by the three remaining single-line wires, the
vertically movable platform becomes unstable.

35 [0004]
The present invention was made in view of the above-mentioned



35 [00041 The present invention was nmade in view of the above-nentioned
problem and its object is to provide a vertically noving device which can
stably suspend the vertically novable platformeven when one or nore of the
wires for suspending the vertically novable platform becone stretched. M51
To attain the above-nenti oned object, the characteristic configuration of
the vertically noving device in accordance with the present invention is
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20 rotating bodies for downwardly guiding the looped portion of the other of the

wires toward each of the at least two other of the wire-guiding rotating

bodies.

[0006]

25 With the above-mentioned characteristic configuration, even if a
looped portion of a wire is stretched due to changes that occur over time and
if the fed-out amount of the wire from the spool mechanism has become
longer than the looped portion of the other wise, there will be no changes in
the state where the two wire-guiding rotating bodies are evenly suspended

30 Dby the looped portion. That is, a vertically moving device can be provided in
which each of the looped portions of the wires can suspend and support the
vertically movable platform with sufficient stability between the two
wire-guiding rotating bodies even when the wire which suspends and
supports the vertically movable platform becomes stretched.

35
[0007]



Anot her characteristic configuration of the vertically noving device of the
present invention is that a plurality of guide rails which are located in a
nei ghbori ng area surrounding the vertically novable platformand which are
long in a vertical direction, wherein the vertically novable platform
includes a plurality of guided portions each of which contacts respective
one of the plurality of guide rails, and wherein a vertical novenent of the
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25 relative displacement in a horizontal direction between the guided portion
and the guide rail is restricted.

[0010]
With the above-mentioned characteristic configuration, the vertical
30 movement of the vertically movable work platform is guided by the guide
rails while a relative displacement in a horizontal direction between the
guided portions and the guide rails is restricted. That is, the vertically
movable platform can be vertically moved smoothly because it is made
difficult for the vertically movable platform to sway when the vertically
35 movable platform is raised or lowered.



10[ 00121 Wth the above-nentioned characteristic configuration, at

| east two wire-guiding rotating bodies provided to one |onger side portion
of the two | onger side portions of the vertically novable platformare
suspended by one of the |ooped portions, and at |east two other of the
wire-guiding rotating 15 bodies provided to the other | onger side portion
of the two Ionger side portions are suspended by the other of the |ooped
portions. @ﬁ;]r since the two | onger side portions of the vertically
novabl e pl m can be stabilized, the vertically novable platformis
suspended and suppbraredher tdhasaétfemrsmh:nt:oxsﬁabialtiow of 2be[ 0&t8jally movinget
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Wth the ove-mention teristrc con e‘vertically

novabl e pl atform can be vertlcally noved along the structure such as an

artichg stgppgle rack having dinmensions of certain size in the height 35
rection a peapl e et on the
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facility, longer side portions of the vertically movable platform are suspended by one
of the looped portions, and at least two other of the wire-guiding rotating
15 bodies provided to the other longer side portion of the two longer side
portions are suspended by the other of the looped portions. That is, since the
two longer side portions of the vertically movable platform can be stabilized,
the vertically movable platform is suspended and supported with sufficient

stability.

20
[0013]

Yet another characteristic configuration of the vertically moving
device of the present invention is that the vertically movable platform is
installed in a structure having predetermined dimensions in a height

25  direction and a width direction such that the one longer side portion of the
vertically movable platform is aligned with the width direction of the
structure. In addition, the structure may be an article storage rack having a
plurality of storage units which are capable of storing articles and which are
arranged in the height direction and the width direction.

30
[0014]

With the above-mentioned characteristic configuration, the

vertically movable platform can be vertically moved along the structure such
as an article storage rack having dimensions of certain size in the height

35 direction and the width direction. That is, people can get on the vertically
movable platform to check the structure etc.



5Fig. 2 is a plan view show ng an upper portion of the article storage
rack, Fig. 3 is a side view of the article storage rack, Fig. 4 is a
perspective view of the vertically novable work platform Fig. 5is a
perspective view show ng guide rails and guide rollers of 10 the vertically
novabl e work platform Fig. 6 is a perspective view show ng an

I nternmedi ate portion support and an end portion support, Fig. 7is a
vertical sectional elevational view showing the internmediate portion
support, 15Fig. 8 is a vertical sectional side view showing the end portion
support, BRIEF PEGCRIHHEON 3 e DRAWINGSshowi ng how the suspensi on
wires are @@rﬂged, Fig. 10 shows the structure of the spool nechanism
20Fig. 11 3 the structure of the stopper neans, Fig. 12 shows the

sthr uct ur ehof t heFigodris apearispectpreeviem ofothenmdinde sturgge $a¢iity front vi ew
show ng t he di spiy Bl ' i | ' [ , and
Fig. 150 a o G0 IR 8 S ppkdh. bRaP SREFRRFEL ot CHCRROH 013 AtRIEERRE

ack,

Fig. 3 is a side view of the article storage rack, .
Fig. 4 is a perspective view of the vertically movable work platform,
Fig. 5 is a perspective view showing guide rails and guide rollers of
10 the vertically movable work platform,
Fig. 6 is a perspective view showing an intermediate portion support
and an end portion support,
Fig. 7 is a vertical sectional elevational view showing the

intermediate portion support,

15 Fig. 8 is a vertical sectional side view showing the end portion
support,
Fig. 9 is a perspective view showing how the suspension wires are
arranged,
Fig. 10 shows the structure of the spool mechanism,
20 Fig. 11 shows the structure of the stopper means,

Fig. 12 shows the structure of the door opening prevention means,
Fig.13 is a front view showing the display,
Fig.14 is a perspective view showing the display, and
Fig.15 is a side view showing the display.
25
BEST MODES FOR CARRYING OUT THE INVENTION
[0016] |
The vertically moving device in accordance with the present
invention is described next with reference to the drawings.
30 Fig. 1 is a perspective view of an article storage facility, and Fig. 2 is
a plan view showing an upper portion of an article storage rack. As shown in
Figs. 1 and 2, the article storage facility includes an article storage rack 2, a
vertically movable work platform 3, a transport device 5, and a vertically
moving device. The article storage rack 2 is a structure which has
35 predetermined dimensions in the vertical or height direction and in a
horizontal or width direction, and includes a pair of storage rack portions 2a



BEST MODES FOR CARRYI NG QUT THE | NVENTI ON [ 0016] The vertically
novi ng device in accordance with the present invention is described next
with reference to the drawings. 30Fig. 1 is a perspective view of an
article storage facility, and Fig. 2 is a plan view show ng an upper
portion of an article storage rack. As shown in Figs. 1 and 2, the article
storage facility includes an article storage rack 2, a vertically novabl e
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15As shownd phthe grtigle Stmgérrtapbl?e storage rack 2 is provided with an

[0017]

15 As shown in Fig. 1, the article storage rack 2 is provided with an
entrance 6 for allowing people to enter the travel space S and a maintenance
door 7 for opening and closing the entrance 6. A pair of outer walls 2b are
provided to cover both lateral sides of the article storage rack 2, that is, to
cover both sides in the rack lateral width direction of the travel space S

20 located between the pair of storage rack portions 2a. And the entrance 6
which leads to the travel space S is formed in one of the outer walls 2b.
Therefore, one can get on and off the vertically movable work platform 3
provided in the travel space S using the entrance 6. The maintenance door 7
is configured to open and close the entrance 6 by a pivot operation about a

25  vertical axis.

[0018]
The transport device 5 includes an article transfer device 9 and the
vertical movement frame 10. The article transfer device 9 transfers articles
30 Dbetween each storage unit 1 and itself. More specifically, the article transfer
device 9 includes a fork mechanism which can rotate about a vertical axis
and thus is capable of transferring articles between either of the pair of the
storage rack portions 2a and itself. The vertical movement frame 10 supports
the article transfer device 9 for movement in the rack lateral width direction,
35 and can be raised and lowered in the travel space S along the rack vertical
direction.



entrance 6 for allowi ng people to enter the travel space S and a

mai nt enance door 7 for opening and closing the entrance 6. A pair of outer
wal Is 2b are provided to cover both lateral sides of the article storage
rack 2, that is, to cover both sides in the rack lateral wdth direction of
the travel space S 20 |ocated between the pair of storage rack portions 2a.
And the entrance 6 which leads to the travel space Sis forned in one of
the outer walls 2b. Therefore, one can get on and off the vertically

novabl e mo&% 5¥atforn13 provided in the travel space S using the entrance
6. The maiW0dRance door 7 is configured to open and close the entrance 6 by
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supported [ppg portions 16 has approximtely the sane |length as the width
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mechani smth, spel chedhamiom 13Htwhid ¢an hefrotatddinda fexwaxh divedtian and a
20 reverse direction. And the vertically movable work platform 3 is raised or
lowered in the vertical direction of the article storage rack 2 as the spool
mechanism 13 is rotated in the forward or the reverse direction. The
vertical movement range of the vertically movable work platform 3 spans
between a height at an upper end location (or "retreat height" as it is
25 referred to in the following description) or close to the upper end location of
the travel space S in the vertical direction of the rack, and a height at an
intermediate location (or "work height" as it is referred to in the following
description) of the travel space S in the vertical direction of the rack.

30 [0021]

As shown in Figs. 3 - 5, the vertically moving device includes guide
rails 18 which restrict horizontal movements of guide rollers 17 acting as
guide portions provided to the vertically movable work platform 3, and which
guide the guide rollers 17 along the vertical direction. In other words, the

35 vertically moving device includes a plurality of guide rails 18 which are
located in the periphery of - or in an neighboring area surrounding - the



20 reverse direction. And the vertically novable work platform3 is raised
or lowered in the vertical direction of the article storage rack 2 as the
spool mechanism 13 is rotated in the forward or the reverse direction. The
vertical novenent range of the vertically novable work platform 3 spans
between a hei ght at an upper end location (or "retreat height" as it is 25
referred to in the follow ng description) or close to the upper end
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are pRovi Ge@htdf the storage rack portions 2a in the article storage rack 2 at locations
that correspond to the guide rollers 17, so as to extend in the vertical
direction. The cross-sectional shape in the horizontal direction of the guide
rail 18 is rectangular.

25  [0023]
And each guide roller 17 abuts against the side faces of the guide
rail 18 from two different directions through the side face of the guide roller
17 and the ribs 17a of the guide roller 17 while the guide roller 17 rotates
and advances on a side face of the guide rail 18. Thus, the vertical movement
30  of the vertically movable work platform 3 is guided by the guide rail 18 while
the relative displacement in the horizontal direction between the guide roller
17 and the guide rail 18 is restricted. The side face of the guide roller 17 is in
contact with one side face of the guide rail 18 whereas the ribs 17a of the
guide roller 17 is in contact with other side faces of the guide rail 18. That is,
35 the ribs 17a function to restrict movements in the rack lateral width
direction.



20 each of the storage rack portions 2a in the article storage rack 2 at
|.ocations that correspond to the guide rollers 17, so as to extend in the
vertical direction. The cross-sectional shape in the horizontal direction
of the guide rail 18 is rectangular. 25 [00231 And each gui de
roller 17 abuts against the side faces of the guide rail 18 fromtwo
different directions through the side face of the guide roller 17 and the
ribs 17a of the guide roller 17 while the guide roller 17 rotates and
advances on a side face of the guide rail 18. Thus, the vertical novenent
30 of the 982¢] cally movable work platform3 is QU|ded by the guide rail 18
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perspective vi ewAshslvawy 1anF1g1t6ersrmpdDmse1&)mh1cbrresen{ypcand s Gt ehdheortion
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shownyign Figs. 6 and 7, the internediate portion support 19a is a

bl ock-shaped gfnber fixedly attached to the transverse frame 11 extendi ng
in the radROB&teral width direction. The internediate portion support 19a

is 20 Cogfl gur ed AlsshoaP O Figs FH@%&?Sﬂ%Jﬁﬁeﬁﬁ@’aﬁtemtmﬁ@upgeﬂ 19n ide
suppored e ae LT Lo B, SUE it i Pl B SHRE FRASr) 108, pEgk oot
di recti on.inAhg, raak lahamm wmltElcbmctﬁmﬁ&e&nteanbdrdtetpmtlend;um)@lorﬁ d)aasappor ts
P reuto” Rolgurlires ufBORSA plterBihp0d MERTeDY6c' pldtide Dy i aBforeEd | ©
frame portion 16 such that the plate-shaped member 16a projects outwardly
from this supported frame portion 16 in the rack fore and aft direction. And,
as shown in Figs. 6 and 8, each of the end portion supports 19b is a
plate'éhaped member formed by bending it into an L-shape, and is fixedly
25 attached to the fore and aft frame 12 extending in the rack fore-and-aft
direction. The end portion supports 19b are configured to received and
supported the ends, with respect to the rack lateral width direction, of the
work platform portion 15. The upwardly projecting protruding portions 20
provided to each end portion support 19b abuts the end portion, in the rack
30 lateral width direction, of the work platform portion 15 to prevent the
vertically movable work platform 3 located at the work height from moving
in the rack lateral width direction. ,
Incidentally, each of the supports 19 is provided in the area outside,
in horizontal directions, of the vertical travel path of the transport device 5
35 so that it does not interfere with the transport device 5 as it moves vertically.



25 attached to the fore and aft frame 12 extending in the rack fore-and-aft
direction. The end portion supports 19b are configured to received and
supported the ends, with respect to the rack lateral width direction, of
the work platformportion 15. The upwardly projecting protruding portions
20 provided to each end portion support 19b abuts the end portion, in the
rack 30 lateral width direction, of the work platformportion 15 to prevent
t he vertic®l éé novabl e work platform 3 | ocated at the work height from
nmoving in R ack | ateral width direction. Incidentally, each of the
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25 [0027]

In other words, the looped portion 21A of the suspension wire 14 is
fed out from the spool mechanism 13 such as to have a pair of downwardly
oriented portions 21b and a horizontally oriented portion 21c which connects
the lower end portions of the pair of downwardly oriented portions 21b. And,

30 the looped portion 21B of the suspension wire 14 is fed out from the spool
mechanism 13 such as to have a pair of downwardly oriented portions 21b
and a horizontally oriented portion 21c¢ which connects the lower end
portions of the pair of downwardly oriented portions 21b.

Incidentally, the vertically extending portion that extends between

35 the downwardly guiding rotating body 23c and the wire-guiding rotating
body 22A over which the looped portion 21A is run corresponds to the

10



30 the | ooped portion 21B of the suspension wire 14 is fed out fromthe
spool nechani sm 13 such as to have a pair of downwardly oriented portions
21b and a horizontally oriented portion 21c which connects the | ower end
portions of the pair of downwardly oriented portions 21b. Incidentally, the
vertically extending portion that extends between 35 the downwardly guiding
rotati ng body 23c and the w re-guidi ng rotatlng body 22A over which the
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movabl e webkatth@tHodien asbteh@t pr@vla@dcm tﬁedg)p@@ﬁetéiae adfthehesd dﬁei spobhe rack
| at er al vm'dt dlrec%% i ‘Elcf per, ggé of thf al’tlﬁ [ age
ack o). ARERARE L gl inaRE afBdabiel sR0uyinedfng vafietud BThe 35
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upper ggnd ,BoELi0R; XetibACTRE HoW i SR A ARt ating bodies 23¢ are provided
between the horizontally guiding rotating bodies 23a and the turning around
rotating bodies 23b, and guide the looped portions 21A and 21B toward the
downward direction. And two sets of the five guiding rotating bodies 23

consisting of the horizontally guiding rotating bodies 23a, the turning

30- around rotating body 23b, and the downwardly guiding rotating bodies 23c

are provided to one and the other of the longer side portions of the vertically

movable work platform 3 (that is to one side and the other side in the rack

lateral width direction in the upper end portion of the article storage rack 2).

And, tensioning rotating bodies 24 for providing tension to the

35 looped portions 21A, 21B are provided on one side and the other side in the
upper end portion of the article storage rack 2.
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[ 0029] The configuration of the spool nechanisns 13 is described
next. Fig. 10 shows the configuration of the spool nechani sm As
shown in Figs. 1, 9, and 10, the spool nmechanism 13 is provided at a

| ocation above the entrance 6 in the article storage rack 2. Provided as

t he spool nechanism 13 are four spool mechani sns 13 which include a spool
mechani sm 13a that spools one end of one of the | ooped portions 21A a
spool mechani sm 13b that spools the other end of the one of the | ooped
portions 10 21A, a spool nechanism 13c that spools one end of the other of
t he |1 oopedop@sli ons 21B, and a spool nechani sm 13d that spools the other
end of the other 9f t i ‘ j .C . o\VA at

| ocati ons above {Iﬁxg C@ﬂﬁ ,ggg%tggg 0225%386;5%%%%%"1?%%%% d(;bfs 8{@335%%,{%%%& | 2Db
of the artlGskows thagmiigrtipnsefdihetdpeel ntesheph- mechani sms 13 are
arranggd in the h%%&ﬁi%%;i@%gr,aé,taﬂh 16CHiPBpool mechanidRdi Ald prugled
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configured t e ca| e .o i ng rotat.ed i ndent by rgleas t he
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oper at&Ee)d oéplg‘(}’.a%%ﬁé&rr% g %gr? %? 1??){%[%%%3}3? %e@%e égfl drﬁengit?aﬁ:}%%‘n%%@egﬁ E\%?%t I ng
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feg Fut de%Hb@of %@iddwdtigﬁﬁo%édﬁ&t@ W{Jlﬁb'_ﬁ'a'r& ﬁ@@fd@ﬂ?&t@t w‘tcﬂﬁbng?bfiréie
spool mechani sm s configured to rqotate.in unison ro hng
oper ati on t%tﬁt RETARCH S gn 2 eé‘ﬁ%lmtahei' gee Pﬂégﬁi HERE f%g\ﬂl sﬂ’\%@Pgb@r a%f(i}‘?él y
connect ed stbidpet hrkspeath rkahehé spodlBmethenisaisal 8 nge epreangedm the abclng body
ternal surface of the outer wall 2b of the article

28 is gro;ti de g_nféae eé
storag8 ratk 2G4 64 on to one side and above the entrance 6. [0031]
35That is, when tmel aithatghr dgtetlatesxplaanionctis 26migedpddle thwr ookt i ng

wire 27 wohBg 653t 74 598 oBeti¢8y et by 0 pRRR MR B2 @k Aok in
Fig. 10, so that they can rotate in unison. Each of the four spool mechanisms
13 is configured to be capable of being rotated independently by releasing the

20 coupling with the pivot shaft 32.

[0030]
Located laterally of the entrance 6 of the article storage rack 2 is a

winch 25 that is operatively connected to the spool mechanism 13 and that
25 functions as a manually operated operating member for rotating the spool
mechanism 13. A rotating operation rotating body 28 is provided for spooling
an operating wire 27 fed out from a rotating body 26 of the manually
operated winch 25. The spool mechanism 13 is configured to rotate in unison
with the rotating operation rotating body 28, and thereby, the winch 25 is
30 operatively connected with the spool mechanism 13. The rotating operation
rotating body 28 is provided on the external surface of the outer wall 2b of
the article storage rack 2 at a location to one side and above the entrance 6.

[0031]
35 That is, when the operator operates the winch 25 to spool the

operating wire 27 with the rotating body 26, the rotating operation rotating
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body 28 is rotated to feed out the operating wire 27. The spool nmechani sm
13 is rotated to spool the suspension wires 14 in association with this
rotation. And the vertically novable work platform3 is pulled up by the
suspension wires 14 and, thus, is raised as the fed-out anmounts of the two
| ooped 5 portions 21A and 21B decrease. And, when the operator operates the
winch 25 to feed out the operating wre 27 fromthe rotating body 26, the

tati tati t at ed | th
7 “The s el Bt eabef ot obg anari g aote ol ThReretlpeRtTAt F e 14
i3n_ asi 80: a@wﬂaw&ﬂg éﬁmb?[ﬁ th@tsatspmmoﬁ\rvdréme4\mratssoabhymnwmhbﬂms noiakiom. at f or m
IS un S O Wwel :
| ooped por&l@‘g&g ©FEAM, ﬁﬁj&y ﬂ%wqﬂg rv&(grgge:ﬁc&fgg f %d%&&%cl%mﬁ? BSIB é}%léﬂ\o
conf i gur atwinesol4 tasl, sthopspes redaed . asvbhe fe8-ospeainoumas |of, thes twholmpeda Fig.
st %pp%oﬂm@%ﬁs}aharzm ﬂ)é@%ta'sQQAhﬁevJ}fétrﬁfHeoé‘%flfat@)P@ émeé a&r@mashsm in

such a direction as | ower verticall v

3 wh
the verti c#? kg ?%X/@bq @W%’aﬁ}rﬁ Parene3 ﬂ@ﬁé@é@%%@nﬁﬁ@m d;&iﬁorlrogqaté%ﬁnggt ed

to the SpQﬁJerHﬁ@ﬁ%‘céfﬂlé%od—WQ8Sis0RﬁQteer@rS§)03ﬂtﬁ@rb‘i)'ei’éﬁngfwﬁema’lihé body
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spool necHRRCE e icc i S ffd fo F oPHBPIEHE X of* the

pi vot shafatssaalaammdaﬁ:hsmm@tomrdmmﬁnﬂévenimﬂgsznoaaubawoﬁcglatfmg: Bady 34
whi ch estyr n f e ection
of thébpl V3 %E% 30’?% %ﬁé%&g%ﬁ ”I%Yi te veg%ﬁltga fah%qrrgvgb Ogs%rk

pl at f orm mm@mé@&m@d%mmmm 25 [0033] The novabl e body 33
of the stopper nmeans 31 has a proximal end portion which fits onto the

pi vot shaf 2. extending parallel to a guiding shaft 35 such that the

pr oxi mal Blnrtion can slide along the axis of the 30 shaft 35 and can
rotate, and al soHgs B dheal thedcpefisuritioni ¢th the segped wdamsa Moreaded

o 5 BBl i T, 0B R S BB B
t he rmvabloa” thed;po&]Smeahaimtsb:emmudb helibadyoress ti loves tdeovaytichBy diowedile on of
the axis %ofﬁﬁleﬂ:'fér% Wwhen the vertically movable work platform 3 reaches the
work height is connected to the spool mechanism 13. The stopper means 31
consists of a movable body 33 which meshes with the pivot shaft 32 that
20 rotates in unison with the spool mechanism 13 and which moves in the
direction of the axis of the pivot shaft 32 as the spool mechanism 13 rotates,
and a receiving body 34 which restricts the moving range of the movable
body 33 along the direction of the pivot shaft 32 to the range at which the
vertically movable work platform 3 reaches the work height.
25
[0033]

The movable body 33 of the stopper means 31 has a proximal end
portion which fits onto the pivot shaft 32 extending parallel to a guiding
shaft 35 such that the proximal end portion can slide along the axis of the

30 shaft 35 and can rotate, and also has a distal end portion which is meshed
with a threaded part 32a in the pivot shaft 32.

And as the pivot shaft 32 rotates with the rotation of the spool
mechanism 13, the pivot shaft 32 rotates relative to the movable body 33,
and the movable body 33 slides along the direction of the axis of the guiding

35 shaft 35. And the sliding movement of the movable body 33 is restricted
when the receiving body 34 contacts an intermediate portion of the movable
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35 shaft 35. And the sliding novenent of the novable body 33 is restricted
when the receiving body 34 contacts an internedi ate portion of the novable
body 33. As a result, any further rotation of the spool mechanism 13 in the
direction which tends to |ower the vertically novable work platform3 is
restricted. [0034] The state in which the novabl e body 33 contacts
the receiving body 34 corresponds to the state in which the vertically
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i s confi gurérittedbe noved al ong the direction of the axis by rotating it.
Therefore, the position of the receiving body 34 is adjusted so that the
receiving body 34 can receive and restrict the novenent of the novabl e body
33 whe th@O\%é}tlcally novabl e work platform3 is lowered to the work
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whi ch fundoD88k as a manual l'y operating el ement, renovably provided to an

sert por 100 Ay e SIACHE b0 AISRLY ko ARRIGH RRAHEHY 36 on

whi ch faces the erro rave
preventing opening of the maintenance door 7 is described next. Fig. 12

20 shows the configuration of the door opening prevention means. The door
opening prevention means 39 is provided for allowing the maintenance door
7 to be opened when the vertically movable work platform 3 is located at the
work height or a height close to it, and for preventing the maintenance door 7
from being opened when the vertically movable work platform 3 is located
25 above the work height or the height close to it. More specifically, the door
opening prevention means 39 consists of a preventing body 40 having a pivot
operation member 38 provided on the inside face the maintenance door 7 or
more specifically at the lower end of a lateral free end of the inside face and
having a vertical movement operation member 37 provided on the outer wall
30 2b such that it can engage the vertical movement operation member 37. The
pivoted orientation or attitude of the pivot operation member 38 can be
changed by the operator rotating an operating key 41, which functions as a
manually operating element, removably provided to an insert portion 42
which is connected to the pivot operation member 38 and which faces the
35  exterior of the travel space S.
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[ 0036] Fig. 12 (a) shows where the door opening prevention neans 39
(the preventing body 40) is in the preventing attitude in which the

mai nt enance door 7 is prevented from being opened. Figs. 12 (b) and 12 (c)
show when the door opening prevention neans 39 (the preventing body 40) is
in the permtting attitude in which the maintenance door 7 is allowed to be
opened. The vertical novenent operation nenber 37, which functions
as the prekmm%yng body 40 is located in an internediate | ocation of the

vertical travel e ver icalgy({mvable wor k platform 3, a(j

el astically 10 u (S%? WHE45re FaR1GRE OQPP}IESJE%GVQTPE&D&P@?&S 384 }E“Ple

\éert Ih cal : ypm\eahhg Imiyk4®)| ﬁtlfnoﬂ'}fﬁ Preventionestiude ihh@hvedy m&gj7agﬂs]ﬂe_ nahcé g
eight clo rt| movengn | resse
dow%war dl y&cgor f’hge‘g li %B%T&/ngr v%lr:?t,gn?peé\‘e ﬁég\*??%a@ dy’%%gpg Vg?lgt atform
3 towarid tdeorpepening pyeeantiorudocadn 3%heltbe hprevieatishg émdyhéO)\/%tmcahday
movabl e \Ao;sé&n;ﬁuag%%%a%ﬁlmémﬁ@%aﬁﬁeéffaﬁceedo sl Abdolialt

close to it e vert novenent opera I on ne I's rel ea
pressing force friow vedicad mpramept Apesptien iseraber a3 .oviich Awections as

el asti cal |ﬂ1er1€1fe%ﬂﬁﬁgtb@&§fr4b tlbeomémlhtamﬁmaiﬁnba%s 1oé%It‘i’on bf tHéWer@icfa.lt ude
of the pivot aper aﬁg} e20 ntin 8 vmtched
to the ematir@g%c aﬁélogafglé’ X?&l“’c ené%v DWHOS Pgﬁ‘g 0TI 20, &1 u’§|%§

opler aﬂ()ngtxlug;ed&bwaruetmprev@mmgwtgttmmee r‘Itollmafomeam tlé@ viestisailly mﬁm&bﬂ? E Ee
rel ease a can e \Y | e
verti cal n‘%{)/ltew Ttk op era§| tcl)%?el%?b% %@%‘% %ﬁgigflnlg \/lé%ggﬁﬁp(%?tt% ’dghe 25That
is, the prwénqal rngomg/nMpesatc@mfmgmtm 89 i@epc@mm dowhweidhy bywthehed to
an emer genewercﬁﬂgeﬁz%%aietdttéidﬁlea%eﬁm b 3 t Iwét%k( giatﬁm-'n?@ E@%thﬁéfect ed

RALGIS AT Rt e A AR MR
novenest qflatfoemvetd taisdd Mborway etk womr}iélgﬂbadzf@hmgaltac&o@ﬂw/% tHe *Féx@lca.ﬂ-z (b).
30 [0037] And t he, pi vo eratlo i vot ed. bet en a
hor i zont al™8&hgage g‘f aﬁ”{?&ﬁ | ¥ ]I”ﬁ? 11%@%5%%’(%&1'?% SR ERE t he
oper at i ng vieeticdlly rmgvdiﬂelm&dc phﬁ:fmnmdi‘]dndersw]adtﬂ:aﬂmxtelh&rneldsmvvambthe on 42,
35 and anrﬁggﬁggnégkﬁaﬁﬁ%attitude in which the pivot operation nenber 38 is
And, if the attitude of the pivot operation member 38, as the
20 preventing body 40, is switched to the emergency release attitude as shown
in Fig. 12 (c) using the operating key 41, the door opening prevention means
39 is switched to the release attitude so that the maintenance door 7 can be
opened even if the vertical movement operation member 37 is in the
preventing attitude.
25 That is, the preventing body 40 is configured to be capable of being
switched to an emergency release attitude as shown in Fig. 12 (c) which can
be effected by manipulating the operating key 41, in addition to the usual
release attitude to which the preventing body 40 is switched by the lowering
movement of the vertically movable work platform 3 as shown in Fig. 12 (b).
30
[0037]
And the pivot operation member 38 may be pivoted between a
horizontal engage attitude, shown in Figs. 12(a) and 12(b), in which the
operating key 41 may be inserted to and removed from the insert portion 42,
35 and an engage release attitude in which the pivot operation member 38 is
tilted such that its distal end portion is located above its proximal end
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tilted such that its distal end portion is |ocated above its proximal end
portion as shown in Fig. 12(c), and in which the operating key 41 inserted
into the insert portion 42 may not be pulled out or disengaged This

pi voting of the pivot operation nenber 38 is perforned by the operatlng
keys 41 which has been inserted into the insert portion 42. In
addition, the vertical novenent operatlon menber 37 may be noved vertically

between a |l ower posjtion, shown in Fig, 12( whi ch t.he vertjc enment
oper at i on PRIH9Ey agph PW&C‘H’eil%s 13(pe wm W%Bbl)l tfap r@eﬁ?€§§e@5’d63\ﬁnﬁ‘§ft‘f

Suppor E e?hﬂh&@lﬁﬁe Pddrt @Brtién quz hhg nb%lbtel Iﬁlﬂlléd/omwﬁais%n\gﬁgkd P kit fpdv ohi Bg .

agai ns as ur orc an Si i i i gs.
12(a) and %Zﬁls) %I?Fq”fiﬂ@ %D\?e?ﬁelﬁ{j) ﬁ‘g z¥t n% 93}9& e{'glches as
t he resul twhic}bbamlyeafrmmsedtddﬂnthéhehmt@ouingnrZi@ for ce after being rel eased
from the pressi ngydgueloor el SaSHAROK! e AP OELLATTL A bé he

vertically novable s verti novenment ? &)éﬁ%vert I cal
novenent opeved |V@mt1ﬁ%1&mé>|etwemsa lavesc pesitiopn, shewpeht iFigl 14®) n fReof the

verticall yvé%‘éﬁplxﬁo%?flgn@'o%re}&ﬁ&h3me&99§8]37 reaches 44 tﬁgdtetsuw of thgng
vertical novene ope at on menber 7 has a, .pro % g ? )-v{ ection
37a is | odeeEsehAPHR PR Po‘%HJrPOF'F"éie W[I}’SFFBE#@@ &Re (REMIEENY ‘fjagﬂ‘ét i on
neger 2573 \ivﬂrlf heatfogags agdihétidhe wiiasti¢ hegitey tfoxwal amol anenppeapeositionn
menber. i,s | ocat | rom
the ma’n HUERFDA n‘[ﬁggﬁle}%ggaﬁnm%e%ﬁ %egg?l%%glﬁ%%b%gs@eﬂpgﬁ gé‘?{o{%at ed
above the memﬂrerfb"keemhasmrtheorewﬂt Dﬁbemgvmlsexbé)bfaftheoﬂaﬁélﬁb@gl@fqrﬁet he
engage at téﬁ%dﬁel‘ﬂé%ééﬂgdvﬁ&f %@\%éﬁi{?&&wﬁ%% @Bi b BRFDS ed frdrie

| ocated in't rarsed position. fore, as, shown in Fig.

12 (a), wiartionel&eft ec‘éﬁrtmll&rmﬁvahigévcaﬁmﬁtﬁ?ﬁ%%-r hyp vesticRb mO¥ameRt  he
upper posidfi g aaﬂlédlqnawl%n@n@reaamgﬂ RORIET i3 flestabl cfirdvémidabe
engage _attitude, Héﬁg vertical. movenent o er%tp genber 37 engages the

pi vot 18perBOVERme the werticplly, mpyahle hg body 40 cones to be in
the preventing attitude because the distal end portion of the pivot
operation @@ﬁggr 38 contacts the projection 37a of the vertical novenent

operation r 37 even if soneone tries to open 35 the nai ntenance door
7. As a result, Theadditioneridvecwerfdenl moyamentt epergpiomeanember 37 has a

projection 37a. The projection 37a is located below the lower free end portion
20 of the pivot operation member 38 in the engage attitude when the vertical

movement operation member 37 is located in the lowered position, and

projects upwardly from the main body of the vertical movement operation

member 37 and is located above the lower free end portion of the pivot

operation member 38 in the engage attitude when the vertical movement
25 operation member 37 is located in the raised position.

[0039]
Therefore, as shown in Fig. 12 (a), when the vertical movement
operation member 37 is located in the upper position and the pivot operation
30 member 38 is switched to the engage attitude, the vertical movement
operation member 37 engages the pivot operation member 38. Therefore, the
preventing body 40 comes to be in the preventing attitude because the distal
end portion of the pivot operation member 38 contacts the projection 37a of
the vertical movement operation member 37 even if someone tries to open
35 the maintenance door 7. As a result, the maintenance door 7 cannot be

opened.
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And, as shown in Fig. 12 (b), when the vertically novable work platform 3
is lowered to the work height or a height close to it, since the vertica
novenent operation nmenber 37 (the projection 37a) noves to the | owered
position, the vertical novenent operation nenber 37 and the pivot operation
menber 38 do not engage each other, and thus the preventing body 40 is
placed in the normal release attitude. As a result, the maintenance door 7

can be opened. it o] C t he

pi vot operation ﬁ%ﬂgé §§u%§€é§ EQ%yﬁ?(gﬁ %ﬁ%nq:rt9%§%%%§7£“)n%ﬁ%ggﬁgtlon
menber 37 platiimem 3 ke loperest tongh« eyork1heighit rrea thedghinclose e itnsiece therti on
fﬁeagﬁg;g:v%‘{éeﬁl I%B%ﬁ‘éh??g@?ﬂ?&i “?%3}2%%’ fﬂr?’ &Ex@ﬁpx%?ecttﬂirxs3‘?£a’)§[erﬁﬁ'eé‘€tokt%}é 41 to
emer gency k@?’@’&gep t(lP’?’u‘iLj'@ V‘?¥§1°§ Wmentt ‘Piéerﬁfﬁlpﬁtréﬁﬁﬁ’@é Howpd ’Fﬂ%%"oﬁe
opened.5 15of>@1%£&n member 38T@@n6@é\ﬁ%w @4 dosthek, dlbtiaid ﬁn%@mhti&a@rbddbecki ng
t he hei ght P éert cal | ¥vo Iatformlg ri bed next

Fo. 1301 s48s bl Eh shimayhal teash atAIT 4F 1S shE BT rEh eR e e

hei ght of ﬂtman\}cmrd)pexwldl y novable work platform Fig.14 is a perspective

A ehown | nUFi go, 1 adEBSEYas WV B e, A28 e s%wtffé"ﬁwcﬁg%ri&ﬁtﬂhsp' '
hei ght of meankexr BBgapyss mbﬁr@m/\bb«vprfmldmwwgt PPevatden npemp Wé

mai nt eﬂﬁncﬁrh‘éﬁ%emp@z‘hﬁﬁg 1@k @1 RA85L408 AR ARSRRBA PtEtiod £Neng IMiie '.1&8% of
the travel s h directi,on

I ac at er ortion
44 for 25 °? aé%?tq ﬁ@el{lfﬂ%& Enes \PéthPéa‘PY%\PQBF%“%rlRGSbl‘@F ,tﬁ%é' €been
raised to i’:diéaéee'aft@aidehehlf}ireVént@ﬁgWod@MGiﬁs plaeediihi thie @ﬁéf@amm@ilmet o the

ot her ends the trayv ack |ateral, width direction so
Chac ety Ak 2Crdsht The SRARE oAl 005 1 AEKPEBVEREL, e Chacki ng
w ndow 43. 30 [00411 The di spl ay port| on 44 includes a display body

45 havyghg Oc4gl]ored portion 45a for visual check, and a cover body 46 for
covering the colored portion 45a for visual check. The di spl ay .bod

i ncl udes the col oFkeiconfigummtiorsef the amangpment for phpaking the h&lgi}ta%hghaped
mai n body @&ftida@l@ thévaisldi 4Pk, Iah;?oﬁhSB' Y Ragyibd8 hst. arFlgngmqg partion

45b whi ch tral t of th
Pt o ShactEvREPRED S ooh Ehe rfﬁga%ﬁﬁg{lgm B pR ceShoft et of hherd
wher e t he vemtidad:]grl myvableawbek wiatfophaFiginhis 4 petspeatied v1é'\imsé10mhgrthd

porti o 45 eﬁ)%r}{f \éhﬁlﬁ| escA<Sfdt% K58 oh%gvﬁg%ﬂegx%&? t has different sections

havi ng di f colors rac ti ¢ ection of the display

body 45. In the p‘ksasbwwnemﬁas nlara;nd 18e Idohohedking window 33 fos chpckined into
strips or fandg;iagl of %He'&bﬂti@@ll?' ﬁfo%ﬁfét v&‘d}kogﬁatmrhb Pie ;ﬁ%@i’a%dt Be tgeher in

the rack vertica Irection portio col'ored portjon 45a

is col oredmé%’éf@ﬁanﬁﬂdo%ér?ﬁ@oég aﬁ@rm%ﬁowoww%@nﬁe@ onen@RA gide fdhsr ed
such that frheePepideos @Oty esel bitekrdl Whétlc dixeetion pAr disphuyt partias 44 fowal | er

25  indicating that the vertically movable work platform 3 has been raised to the
retreat height is provided at a position corresponding to the other end side of
the travel space S in the rack lateral width direction so that the display
portion 44 can be visually checked from the checking window 43.

30 [0041]

The display portion 44 includes a display body 45 having a colored
portion 45a for visual check, and a cover body 46 for covering the colored
portion 45a for visual check.

The display body 45 includes the colored portion 45a in the upper

35 portion of a plate-shaped main body portion. In addition, the display body 45
has an engaged portion 45b which is formed in a laterally central portion in
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10 dinmension in the rack vertical direction than the portion col ored green.
[ 0042] And the cover body 46 has a pair of - that is, an upper and
| ower - gui de nmenbers 46a that extend through a slit-shaped gui de hol e 45c
formed 15 in the display body 45 on the inside at a laterally central

| ocation and extending in the vertical direction. The cover body 46 is
configured to guide the novenent of the display body 45 in the rack
vertical direction with the upper and | ower pair aof guide nenbers, 46a, and

to suppor ttheheprirsphdyfl Bbayplase whened peaigppedy garden vhatglh RARESSIS he

upper gu %ri%%ﬂéiﬂ é&%@ﬁg v@%g&)ﬁg:gtv%@%i@él}% hg)mm@metnq)%@%fohgg aubd@teﬁélg "
: ) . [ .i' S _support.e the er_body

as descri bBS£8Ired ROKEOB 13 ¢ ?%%ééleﬁ ﬁ@lcgﬁ?rggguph pﬁglt g ﬁ 'BBuy 45

i; COVELECbeW}ibﬂs tﬁ&ﬁngOdﬂferbﬁdycoﬂ(ﬁts ahmge theredkpoetticad dﬁ‘acﬁsgngipds@é

above e gover bo S e _di I t

he 2550ovRBEAPORY 43 B thicoiisall Habpltasta, TRECIURE Bkl A 12 1

exposed fidistdedfinto etaipis by bahds caimeed potwe differfent kelozs Matl @np GPeYR Rher5,.

The cover JadYififnd fadid ¥alioh] AIRABAT TholdlfpchGlohtiBAIJFLRE cBlored BOARIn SOThat

is, when the vertically novable work platform3.is |ocated at t wor k

hei ght or 4banisi eglered gepem @nd the fpwerepention 1s/c F%Cf & 6F%F&8F?fi3 does

gf)t lengag%ufchit}ﬁﬁgﬁﬁeﬁoﬁﬂfﬂ colrédhedfint i cilspidypobidcly 452 hag at dmallehe

by nd0covBieBaiRR HbLeFAPK Fitisnd AeeBon pad Bomr B st red BevE: od by ¢ he

cover 35 body 46 in this state. And, when the vertically novable work

pl atform ﬁgp%}' aised fromthe work height or a height close to it and when

the verti novabl e work platform 3 approaches the retreat height or a
hei ght close to Amd threcorarthady #6 hasvabrer oot fhadl s PO WPBLARAGEYY he

engaged ponlifom SRBeRf 464 6nsl sploan tPReNsH A d1itodRRRId0MABh1E 46b Corspwdr d
direction.” As the vertﬂb(;:ffll I% m)v&g}l e vxgrk tpl aifor 3 is raised.fromthis
st at e 15t hdnupise digdayi Ry 4or8r Eie §RueR 2t &f %tﬁﬁarﬁwcéfl&%ﬁ pfS’F?FB’ﬁ is
ex po; Ied f ré%Eéﬁclll‘?lg;li@pﬁfe Péxtidad raﬁw‘ctifohe Theveivebbdiy 4% isfeuhfipreiao\gride cal |y
novabl e atf or S fai,se uriher . the | . Dokt QF . red -
of the c\gﬁg‘ﬁégoﬁ%lp{spg]ﬂ%ﬁ%% dﬂ%%&%&é@d@%ﬁ?‘? H%C%S’\ég?c%oé]%%gorgw lﬁgg%over
body 46. ifpper and lower pair of guide members 46a, and to support the display body

45 with the upper guide member 46a when the upper guide member 46a is

20 located at the upper end of the guide hole 45c.

And when the display body 45 is supported by the cover body 46 as
described above, the entire colored portion 45a in the display body 45 is
covered with this cover body 46. The colored portion 45a is exposed above
the cover body 46 as the display body 45 moves upwardly relative to the

25  cover body 46, with the upper portion of the colored portion 45a exposed first,
followed by the lower portion of the colored portion 45a. The cover body 46 is
fixedly attached to the wall portion 2b.

[0043]

30 That is, when the vertically movable work platform 3 is located at
the work height or a height close to it, the vertically movable work platform 3
does not engage the engaged portion 45b of the display body 45 and thus the
display body 45 is not raised. Therefore, the display body 45 is supported by
the cover body 46, and the entire colored portion 45a is covered by the cover

35 body 46 in this state.

And, when the vertically movable work platform 3 is raised from the
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[ 0044] [Alternative Embodi nents] (1) I'n the enbodi nent descri bed
above, a configuration is adapted in which a pair of wire-guiding rotating
bodi es 22A over which the | ooped 15 portion 21A is run are provided to one
| onger side portion of the two | onger side portions - of the vertically
novabl e work platform 3 - which face each other, while a pair of

W re-guiding rotating bodies 22B over which the | ooped portion 21B is run

[ e sid tion. wever he paj f
N reloul ot gk delatt OF ACheleBR95e ke BRA By A fElcatly SR Bple ignk o
portion ofplabierm\g aphoeachesshdeefrent height-orgf height\eloseitoat| @;ﬁm@baﬁy wor k
pl atform SnpyibleChofRGatRFR 3t ifage¥hihbCoRo A pOftioM UBHIY th g fting
bodi 22 rqvided to, . the other shorter IS)IJG porti.on, {00 25(2)
O o 2 Bl e s e oo drein b ShE et ople oo e 2o
8! at f oism 3work pheforacs ifsQEQseﬂnﬂ'om; thid istﬁt@; tBe é@@dr h)lﬂrﬁilihg -Teatdtell ?gdr_@ézat t \r/]\n dth
irection restricted by, pr.ovidin e guide rails. r guidin e
gui ded porc\flﬁilﬁsco%fegp(% 198498, steﬁgoﬁﬁp%ﬂ}%u%%mr& %é%r‘gﬁvﬁrhf)%hg t he
vertical 46.dotd amthdHoemically moeableweorknpladforih8 iy eaised flukthe3theduwbt E
| at form 3,4, .anl t o a i r L.on
Ioat eral w d(%rﬁl,()gi r%Oégfggdn?%%yrbgghr@ecléﬁrggfpeﬁ%%y %é%gél 8?&%%%@%?%%% ??}Cs 18.
And, it isPobionpddbesaver bedypAbyi de the guide rails 18. [0046] 35(3) In the
enbodijgent descri bed above, the vertically novable work platform3 is |ong

al ong the [:Qﬁ?f‘( | ateral width direction. However, the vertically novable
wor k pl at f 13 may be long in the rack fore and aft direction. O, the

verti cal | Alwrahtiee Brnkog@inséritel m 3 may be fornmed such that its length in
the rack Tateral ygtih RSk A SkTohdbob KoMl hadsSi8 1 1 the
which a pair of wire-guiding rotating bodies 22A over which the looped
15  portion 21A is run are provided to one longer side portion of the two longer
side portions - of the vertically movable work platform 38 - which face each
other, while a pair of wire-guiding rotating bodies 22B over which the looped
portion 21B is run are provided to the other longer side portion. However, the
pair of wire-guiding rotating bodies 22A may be provided to one shorter side
20 portion of the two shorter side portions - of the vertically movable work
platform 3 - which face each other, while a pair of wire-guiding rotating

bodies 22B may be provided to the other shorter side portion.

[0045]

25 (2) In the embodiment described above, the movement of the
vertically movable platform 3 in the rack fore and aft direction and in the
rack lateral width direction was restricted by providing the guide rails 18 for
guiding the guided portions 17 provided to the vertically movable platform 3
along the vertical direction. However, the movement of the vertically

30 movable platform 3 in only one of the rack fore and aft direction and the rack
lateral width direction may be restricted by providing the guide rails 18. And,
it is not necessary to provide the guide rails 18.

[0046]

35 (3) In the embodiment described above, the vertically movable work
platform 3 is long along the rack lateral width direction. However, the
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(4) Wiile an exanple in which the vertically novable work platformis
provided to be used with a structure which is the article storage rack in

t he enbodi nent descri bed above, the vertically novable work platformmy 10
be used with other structure or structures. [0048] (5) I'n the
enbodi ment descri bed above, the vertically novable work platform 3 as a
vertically novable platformis described in the exanple to 15 have four

Wi re-guidi i di it i I abl e

vor k. pi at f oA e BRCUBERRLRIth B Blosl BEAUE o' U, YRLLIGR, ab TN

bodi es. Fodirextaem| O ther sertigally guavsbley wakaplatlproodi mayi be Jermed swah be

mount ed OngifiGts RAOAN i81tH8 MkULAFaPkyile didetibRRYeImALH 8o BPshRNgs A t he

vertically. m)g¥€bl E vvorésfl atfoc{] 3,.which face each other, while three 20

addi ti onal o 1y bharagk feeam g‘%tb%a?‘&m-n series may be nounted on the

ot her lfonger side portion. In this case, one | ooped portion of the

suspensi onr\p is run over the three wire-guiding rotating bodi es arranged
off4F e

in series, the other | ooped portion is run over the other three

wi r e- gui di ng r ot 4t Whikroahn examplangedhich thervieeticalibhrovabiti wook platierns pool
mechani sm i’égp/ro%g&’&i td Bé%gearw@r & Fudilife SHERENS LA M kS F%‘aﬁ@ YEE jhed out
to form | oqQps. For, exarrg@ e, .when the spool nmechani sm spools tHAree

suspensi onthg $Beodiment deseribed ahaves she yenticalbpmovableowbrywlatipen may be

cont el atieslubed WhtlcbtHehetmadthv€ 8t ke e work platform 3 has six
wire-guiding rotating bodies. In this case, the | ooped 30 portion of one

suspension wire is run over two of the wre-guiding rotating bodies. The
| ooped porl0i0dB] of anot her suspension wire is run over two ot her

Suspenst on wi ro. 18 HaHRE GO ey B Rar B RO B Ve AR Btk es. 3
| NDUSTRI ALplaHiprmCABis & Merficgdpmovable platfohe isedescedledyimblye eganele ¢e i n
secor SaTenavd g apssnsnl ol B Reglogth gyt ity 1
conpri si ngaovable work p atform 3 may be configured to have more” wire-guiding

rotating bodies. For example, three wire-guiding rotating bodies in series

may be mounted on one longer side portion of the two longer side portions of

the vertically movable work platform 8 which face each other, while three

20 additional wire-guiding rotating bodies in series may be mounted on the
other longer side portion. In this case, one looped portion of the suspension
wire is run over the three wire-guiding rotating bodies arranged in series,
while the other looped portion is run over the other three wire-guiding
rotating bodies arranged in series.

25 In addition, the spool mechanism may spool three or more of the
suspension wires which are fed out to form loops. For example, when the
spool mechanism spools three suspension wires which are fed out to form
loops, a configuration may be contemplated in which the vertically movable
work platform 3 has six wire-guiding rotating bodies. In this case, the looped

30 portion of one suspension wire is run over two of the wire-guiding rotating
bodies. The looped portion of another suspension wire is run over two other
wire-guiding rotating bodies. And the looped portion of yet another

suspension wire is run over two additional wire-guiding rotating bodies.

35 INDUSTRIAL APPLICABILITY
[0049]
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a spool nechanismfor spooling at least two wires that are fed out to 5
form| oops; and a vertically novabl e platform suspended by | ooped
portions of the at least two wires fed out fromthe spool nmechani sm
characterized in that the vertically novable platformincludes at |east
four wire-guiding 10 rotating bodies over which the | ooped portions of the
wires are run, and a | ooped portion of one of the wires is run over at

| east two of the wire-gujding rotating bodies, and a | ooped portion of the
ot her of the wirekhq svertisalyemeinge8vicewdn e dancy h‘@l‘?ﬁi rtg9gBF‘%ﬁeﬁ’§
rotating bpfie@sionafsh TReusfPab vaehalysmoksCcihedesitidadly’ nfovBbp @batform
mechani sns i hel uding 15 a first sub-spool nechani smfor spooling one end of
one of théﬂpgﬁbed portions, a second sub-spool nechani smfor spooling the
ot her end of the one of the |ooped portions, a third sub-spool nechanism
for spooling one end of the other of the |ooped portions, and a fourth

sub- spool nechani smfor spooling the other end of the other of the | ooped
portions, said four sub-spool 20 nmechanisnms are connected so as to rotate

i n uni son about a conmon pivot shaft. [21A vertically noving device as
defined in claim1 further conprising: two downwardly guiding rotating

bodi es for downwardly guiding the 25 | ooped portion of the one of the wires
toward each of the at least two of the wire-guiding rotating bodies; and
addi tional two downwardly guiding rotating bodies for downwardly guiding

t he | ooped portion of the other of the wires toward each of the at | east
two other of the wire-guiding rotating bodies. 30 [3]A vertically noving
device as defined in claiml1l or 2 further conprising: a plurality of
guide rails which are located in an neighboring area surrounding the
vertically novable platformand which are long in a vertical direction, in
t hat
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35the vertically novable platformincludes a plurality of guided portions
each of which contacts respective one of the plurality of guide rails, and
in that a vertical novenment of the vertically novable platformis
gui ded by the guide rails with the guide rails and the guided portions in
contact with one another. 5 [4] A vertically noving device as defined in
claim3, characterized in that each guided portion is forned of a
cylindrical gigpher with a collar portion provided on a circunference of a
side face of the cylindrical nmenber, and in that 10t he gui ded portion
rotates and advances on a side face of the guide rail with the guided
portion abutltliAgersicdBy fameng dévicheorngpiisiogi ai | from two different directions

through a side fagg,Nthddranfeh ki spBBlihd AN1Akt the wikisddt RRS tddosut teher eby
the vertica erre,ntréiof the vertically novable work platformis gui ded by

l. mo
the gui dé r&mm PP rel ative displacenent in a 15 horizontal direction
bet ween t he gui dealvedicailymavable hletipnindespanded by tasped ipertéens of i ak

vertically moukBgo devdsaed st #8kd 1Rddobl PeenAfisthhe claims 1 - 4,
characterized in that Zgltég‘?ﬁ/@{ﬁttl cally nmovable platformis fornmed of a | ong

rectangul ar menbeP 4 ACYH in that the at least two of the
Wi r e- gui di ng r ot athiernprbiodlile snevableplatfors inslules atolegel fosirdeirpwuidivg of two

L‘r’]ggﬂ gtﬁgte rORE B oddPewhRAGHE A6 ROonBRITRRE WikéL brd A€ @ath ot her,

bodi es are 3¥PROBATHEYP ?%‘g’?‘ﬁ‘éfa‘&i’f*H@?gg}iﬁ%\égro%?g{éle%gi; W@ﬂ%e‘?’%glg?%&%ﬁg%gr "
si de porti omstating bodies, and a looped portion of the other of the wires is run over at
least two other of the wire-guiding rotating bodies, and
the spool mechanism includes: four sub-spool mechanisms including
15  a first sub-spool mechanism for spooling one end of one of the looped portions,
a second sub-spool mechanism for spooling the other end of the one of the
looped portions, a third sub-spool mechanism for spooling one end of the
other of the looped portions, and a fourth sub-spool mechanism for spooling
the other end of the other of the looped portions, said four sub-spool
20 mechanisms are connected so as to rotate in unison about a common pivot

shaft.

[2] A vertically moving device as defined in claim 1 further comprising:
two downwardly guiding rotating bodies for downwardly guiding the
25  looped portion of the one of the wires toward each of the at least two of the
wire-guiding rotating bodies; and
additional two downwardly guiding rotating bodies for downwardly
guiding the looped portion of the other of the wires toward each of the at
least two other of the wire-guiding rotating bodies.
30
| [3] A vertically moving device as defined in claim 1 or 2 further comprising:
a plurality of guide rails which are located in an neighboring area
surrounding the vertically movable platform and which are long in a vertical
direction, in that
35 the vertically movable platform includes a plurality of guided
portions each of which contacts respective one of the plurality of guide rails,
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[6] A vertically noving device as defined in claim5 characterized in that
the vertically novable platformis installed in a structure having
predeterm ned dinensions in a height direction and a width direction such
30 that the one longer side portion of the vertically nmovable platformis
aligned with the width direction of the structure. [71A vertically noving
device as defined in claim6 characterized in that the structure is an
article stopagenkgek having a plurality of storage 35 units which are
capabl ¢ . . . . . . :
anga? hg \(I)VI dts F\Ozi: Pagge?x{t%:hf' lmeosveranr(]agt\g@lt}?ehvgrrtleca §rn"i‘<§'\%%?e i)ﬂlt%o@ren lgegllﬁg(ted glyr ection
the guide rails with the guide rails and the guided portions in contact with

one another.

5
[4] A vertically moving device as defined in claim 3, characterized in that
each guided portion is formed of a cylindrical member with a collar
portion provided on a circumference of a side face of the cylindrical member,
and in that
10 the guided portion rotates and advances on a side face of the guide

rail with the guided portion abutting side faces of the guide rail from two
different directions through a side face and the collar portion of the guided
portion, whereby the vertical movement of the vertically movable work
platform is guided by the guide rail while a relative displacement in a
15 horizontal direction between the guided portion and the guide rail is

restricted.

[5] A vertically moving device as defined in one of the claims 1 - 4,
characterized in that
20 the vertically movable platform is formed of a long rectangular
member in plan view, in that the at least two of the wire-guiding rotating
bodies are mounted to one longer side portion of two longer side portions of
the long rectangular member which face each other, and in that
the at least two other of the wire-guiding rotating bodies are
25 mounted to the other longer side portion of the two longer side portions.

[6] A vertically moving device as defined in claim 5 characterized in that
the vertically movable platform is installed in a structure having
predetermined dimensions in a height direction and a width direction such
30 that the one longer side portion of the vertically movable platform is aligned
with the width direction of the structure.

[7] A vertically moving device as defined in claim 6 characterized in that
the structure is an article storage rack having a plurality of storage
35 units which are capable of storing articles and which are arranged in the
height direction and the width direction.
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