0 3 MAY 2004 SAFETY MECHANI SM FOR MOVABLE RACKS BACKGROUND OF THE | NMEMK &
Field of the Invention The present invention relates to a safety nmechani sm
applied to a novable rack unit constructed to make a plurality of racks
novable on a rail and, nore particularly, to such a safety nmechani sm which
i s capabl e of securing a passage between adjacent racks in case of an
energency such as an earthquake. Description of the Prior Art A novable

rack unit of this kypepisy gamst AUt edM & @R WO A BREERA QK Y 0 nove racks
as required and to enter a passage defined between adjacent racks for

articles to be put in or taken out of a desired rack by the operator, and
has an advantage over rack units of the fixed type in a space-saving

characteristic. Among su I known a rack unit
adapted to prevent an §%é2§{§&1 Q?éﬁgik EN&Q@H%§35§ ent racks from
bei ng caught between the racks unintentionally noving by |ocking the
wheel s of Mikédratkbet bnivahitbén a novenent thereof. Mre specifically, a
chain interconnecting a handle and a wheel becones |ocked in a hand

oper at ed rack,. whes easeaemmt dnveindemesrdiasakl ad ia aafetechidclad hysdri ven
rack. Another known rack unit ensuring higher safety includes an elongate

menber hayi e, end I r irpt e nedi Ik of a
strut di S\é gﬂdgﬁ t £ R gag%)l%ng?c%;{pré)ﬁe&?gs%u%%d 58 GRRAL af 1§, ROk Hr%rf

racks movable on a rail and, more particularly, to such a safety
mechanism which is capable of securing & passage between
adjacent racks in case of an emergency such as an earthquake.
Description of the Prior Art

A movable rack unit of this type is constructed to allow an
operator to move racks as required and to enter a passage
defined between adjacent racks for articles to be put in or
taken out of a desired rack by the operator, and has an advantage
over rack units of the fixed type in a space-saving characteristic.

Among such rack movable units, there is known a rack unit
adapted to prevent an operator in a passage between adjacent
racks from being caught between the racks unintentionally
moving by locking the wheels of the racks th inhibit 2 movement
thereof. More specifically, a chain interconnecting a handle and
a wheel becomes locked in a hand-operated rack, whereas a motor
becomes disabled in an electrically-driven rack.

Another known rack unit ensuring higher safety includes
an elongate member having one end pivofally supported at an

intermediate portion of a strut disposed at a side corner of the



entrance of a passage defined between adjacent racks. The el ongate negéeMAYHM4
is held upright along the strut in a usual condition, while when a person

is to enter the passage, the elongate nenber is rotated 900 to extend
horizontally toward an adjacent rack whereby the el ongate nenber serves as

a prop to secure a required passage w dth between the adjacent racks of
interest. Wth the fornmer rack unit adapted to |ock the wheels of racks,

hovever, the uheel s,©f; rpekeagRy dfiRe@n ddewidh! adidice ENCGRHL L THe
difficult to secure sufficient safety in ternms of a sufficient passage

width in cgse that a rqu QQV%%qdaulqusti%g%%a quO||éqF§ M@th a raqk

defi ni ng Fhe"Bad&adle Por 'sdie Teasort " i Case of a great earthquake.

Even with the latter rack unit wusing the elongate nquer as a proE, t he

reliabilieynddtienf st Pies WheEratd RS9 Ddw beladset§t ¢ pBasrprE -t hAf the
| eadi ng end of the elongate nenber fails to abut a corresponding strut of
the adjacknbgraekmem bsr bhackd tededu8 0f ¢ oi ept opeérh abutareta!lgniotward anght

angles) with the corresponding strut if each rack defornms or nobves askew
in case ohd3askh@nga€ry hquake oie tdlenlgake. mdnibheserevennd fa @ xapf tbci ent
passage wi dth can be ensured, the elongate nenber horizontally extending

bet ween | QLsmdM@?uppJ& L ANss O o L N1RGKS Fed b g Mﬁaw&sa&%mssog kel y

to beconme an obstacle to the person fleeing away fromthe passage. SUMVARY
OF THE | NVE ION:2 0 3 MAY 2004 The present invention has been nade to
solve al | 'Phe"®s"

With the former rack unit adapted to lock the wheels of
racks, however, the wheels of racks may slip on the rail and,
hence, it is difficult to secure sufficient safety in terms of a
sufficient passage width in case that a rack having a large
loadage collides with a rack defining the passage for some reason
or in case of a great earthquake. Even with the latter rack unit
using the elongate member as a prop, the reliability for safety is
relatively low because it is possible that the leading end of the
elongate member fails to abut a corresponding strut of the
adjacent rack or is buckled due to improper abutment (not at
right angles) with the corresponding strut if each rack deforms
or moves askew in case of a strong earthquake or the like.
Further, even if a sufficient passage width can be ensured, the
elongate member horizontally extending between intermediate
portions of the racks defining the passage is likely to become an

obstacle to the person fleeing away from the passage.

SUMMARY OF THE INVENTION



f oregoi ng problens at once, and an object thereof is to provide a S%ﬁngZWL
mechani sm provi ded with a cross-spanni ng nenber spanni ng between

respecti ve upper ends of a pair of adjacent racks which is deformable or
novabl e follow ng a change in the wdth of a passage defined between the
adj acent racks due to their novenent while maintaining the spanning
condition thereof between the respective upper ends of the pair of

adj acent rackSqqﬁpep95§§§fsp@@@hpg”negpgrbbemngnhﬂbith@@lb@ def otwr or
nove when the safety nechani sm functions, thereby enhancing the

reliabili of the opsgrat]i 0 e t PanLSPe RENCE » A WQYledi N
i nproved g%ﬁ%ﬁ@?‘%ﬁ@ﬂ%&Fé%%?ﬁbggﬁg’St e%jﬁgﬁzgts, feafures %%ﬁ attgndant
advant ages of the present inventign will. pbecone nore agganent froELthe

readi ng of 2fheY g FBRRAAGSabt XTPEd94dsciipti dh CARER TH* DESHEUNBEBORE N ¢ h
the attached draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS Fid)%. lis a
schemat i cspemspexg ihvet weew shoRe abi tehet lover a8 #ds cohst rivetsi o 8fiaceblabl e
rack unit as one enbodi nent of the present invention; Fig. 2 is a plan
vi ew showragka safiehyiseidfaninsadla odrhenoenibladif obntw iFg @ cdamsgaligotlae pl an
view showi ng the safety mechanismin the enbodiment; 3 0 3 MAY 2004 Fig. 4
is also a,Rliam virew §RQW.RE WReisafiebytwRehanheMaidjacehe eabRrdi aRRt io
their movement while maintaining the spanning condition
thereof between the respective upper ends of the pair of adjacent
racks, the cross-spanning member being inhibited to deform or
move when the safety mechanism functions, thereby enhancing
the reliability of the operation of the safety mechanism, hence,
providing improved safety.
The foregoing and other objects, features and attendant
advantages of the present invention will become more apparent

from the reading of the following detailed description taken 1in

conjunction with the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic perspective view showing the overall

construction of a movable rack unit as one embodiment of the

present invention;

Fig. 2 is a plan view showing a safety mechanism in the

embodiment;

Fig. 3 is also a plan view showing the safety mechanism in

the embodiment;
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Fig. 5is a side view of the safety nmechanismshown in Fig. 2; Fig. 6% S
schematic front view of the safety nechanism shown in Fig. 2; Fig. 7 is a
fragnentary perspective view, as viewed from below on the skew, of the
safety mechanismin the enbodinent; Fig. 8 is a fragnentary vertica
sectional view showing a retainer in the enbodinent; Fig. 9 is also a
fragnentary vertical sectional view show ng the retainer in the

enbodi ment; Fi g.Fi%Q 4 3$sa lsohensltac vseet s boalingi ehe tsalfen yom elcihraem DX¥nX inn

Fig. 8 and Fig. 11 is a schematic sectional view taken on line Y-Y in Fig.
9. DETAI LER DESGRI £, Ot OF THE PREFERRED EMBODI MENTS  The present invention

w Il now be described in detail. A safety nechani smaccording to the
present inventi is. .applied t.0 a b und i i a.plyrality
of racks are v%%|%l%ﬁps‘?%PPeﬁbfqg¥§b%§f%ﬂéKE”QE%E%g%M%%§PHEa96§¥§een

any pair of adjacent racks from becom ng narrower than a predeterm ned
wi dt h. Th@isafety mechani sm of the present invention is characterized by
conprising: a cross-spanning 4 0 3 MAY 2004 nember spanni ng bet ween
respective upperFi@nds iof aasphemafic fufjraicene W aéksh e ft tivs et ot rbbbe or
novable followng a change in the width of a passage defined between the
adj acent shown in Fig. 2;
Fig. 7 is a fragmentary perspective view, as viewed from
below on the skew, of the safety mechanism in the embodiment;
Fig. 8 is a fragmentary vertical sectional view showing a
retainer in the embodiment;
Fig. 9 is also a fragmentary vertical sectional view
showing the retainer in the embodiment;
Fig. 10 is a schematic sectional view taken on line X-X in
Fig. 8; and

Fig. 11 is a schematic sectional view taken on line Y-Y in

Fig. 9.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

‘The present invention will now be described in detail.

A safety mechanism according to the present invention is
applied to a movable rack unit in which a plurality of racks are
movable on a rail for preventing a passage defined between any
pair of adjacent racks from becoming narrower than a
;;redetermined width. The safety mechanism of the present

invention is characterized by comprising: a cross-spanning



N 03 MAY 2004
racks due to novenent of the adjacent racks while nmaintaining the spanning

condi tion thereof between the respective upper ends of the adjacent racks;
| ocki ng nmeans, operable when the w dth of the passage is equal to the
predeterm ned width, for inhibiting a deformation or novenent of the
cross-spanni ng nenber; and unl ocki ng neans for rel easing the | ocking neans
froman operating condition thereof. This construction is inherently _free
fromthe pesbbem spesaritigalbelgvepa BEFBEChYYS (HAP eFhenPSadiing BAAT 0P fan

el ongate nenber fails to abut the corresponding strut of an adjacent rack
when eachs d poke slef s sorw hbvkes iaskiewp r bedaleseo t hercvobbe Spdnwilng nmenber
is disposed as constantly spanni ng between each pair of adjacent racks.

The cross;5paRRi ng Babeid iRl é Akl ¥ a s3@ed edsn @d Pb Opwle@ nSehur edjheent
predet erm ned passage wi dth. Even when each rack noves due to splippage

bet ween trhe whe 1|1es bl %599 apd teh (L:aajdj’actel?l%_ predet gnTiped . PAsSage W dt h
can of cd%?%% e secured. us, the present invention can |largely

inproves the reliability in terns of security of ass nQ%Vi he
predeternﬁm%dSRF&PHPﬁQR?%E}V°§iﬁ&ﬁrfﬁg gf& §¥§baﬁ%$néegﬁgc er g%% é
bet ween the respective upper ends of each pair of adjagﬁgt racks, the
cross- spasmilegofieriber a dieee Mbt T 4 heled 0aR1N BpBreA B FAFSHARIS AP §H Hhe goi ng
out of the passage thereby 5 0 3 MAY 2004 ensuring refuge- Additionally,
t he saf ety jgeahani she of athegenventdoal cantbe wvsededsra ingekivigl tdevifee for
securing a passage w dth in an ordinary operation of the rack unit as well
as In casghhibiting a deformation or movement of the cross-spanning
member; and unlocking means for releasing the locking means
from an operating condition thereof.

This construction is inherently free from the problem
essential to the prior art that the leading end of an elongate
member fails to abut the corresponding strut of an adjacent rack
when each rack deforms or moves askew, because the cross-
spanning member is disposed as constantly spanning between
each pair of adjacent racks. The cross-spanning member reliably
serves as a prop to secure the predetermined passage width.
Even when each rack moves due to splippage between the wheels
thereof and the rail, the predetermined passage width can of
course be secured. Thus, the present invention can largely
improves the reliability in terms of security of a passage having
the predetermined width. Further, since the cross-spanning
member spans between the respective upper ends of each pair of

adjacent racks, the cross-spanning member does not hinder an

operator from coming in and going out of the passage thereby



of energ
t he | ock

unl ocki ng nmeans i s adapted to assunme a stand-by condition
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ency. Preferably, the safety mechanismis constructed such that

ing neans as released fromthe operating condition by the

by novi ng each

rack so as to nake the passage narrower than the predeterm ned passage

wi dt h, whereby the | ocking neans is

wi t hout

necessarily automatically actuated

requiring any special operation to be perforned by the operator
for actuathenrofig treduleeckisddntsamsléverihei mefehe Fasshgsls® opende In
one specific enbodi nent having a sinplified construction for easy
practi ce, i V&nCTOs FTagpdrNuBEGdnesheloc kbmprd sex eafpaise cafrihignk ed esege s each

havi ng one end rotatably connected to one end of a counterpart |ink

el ement aﬂ@d@hner[ a8Ndr 45 AL AL akl o £Q08RESE @ ot Pad 0 MAPLE wOH 95 iR case
correspondi ng one of the adjacent racks, and the |ocking neans functions
toinhibit, relative rotation of the |ink nmenbers thereby inhibiting the
cross- spahhie FefB&Y to deform 1f such a cross-spanning menber is
constructed so that the |ink elements re_aliqned IiFearI mhe% Ehe
passage has t heP rpfesebbrnt hed afiedy nm echa STk 181 &h u?ﬁ%& FED 1%k otate

relative to each other when the passage is to be nmade narrower than the

pr edet er m hedl oxildig trhereolsy 2l5i nelbad sy tihe m ddks oM '6rE 3o

MY t DO 4b ¥rovi ng.

To assuredly avoid such an inconvenience, it is desirable that the link
el ements sheoukdidOkMm @ Miedelsy i opata Madnfo gusatm ona sitaend -thiye cwincktihicod t he
passage is equal to the predeterm ned

by moving each rack so as to make the passage narrower than the
predetermined passage width, whereby the lobking means 1is
necessarily automatically actuated without requiring any
special operation to be performed by the operator for actuation of
the locking means every time the passage is opened.

In one specific embodiment having a simplified
construction for easy practice, the cross-spanning member
comprises a pair of link elements each having one end rotatably
connected to one end of a counterpart link element and other end
rotatably connected to the upper end of a corresponding one of
the adjacent racks, and the locking means functions to inhibit
relative rotation of the link members thereby inhibiting the
cross-spanning member to deform.

If such a cross-spanning member is constructed so that the
link elements are aligned linearly when the passage has the
predetermined width, the link elements may fail to rotate
relative to' each other when the passage is to be made narrower

than the predetermined width thereby hindering the racks from
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wi dth. For realization of the safety nechanismof a sinple construction

with a |lower part count, it is desirable that: the |ocking neans should
conpri se an engagi ng nenber provided on one |ink elenment and novabl e

bet ween an engagi ng position where the engagi ng nenber is engageable with
the other link elenent and a non-engagi ng position where the engagi ng
menber is incapable of engaging the other link, and an el astic biasing
menber el asdviand | Yobd asi ngd bhe vendagi alg ameibes nvewaedet het 1egagiragle

posi tion; and the unl ocking nmeans should conprise a fixing element for

causi ng t bgra@naAdl Ngk REREs n i H shhe 180fbr B NYaGidRg ypOsé §i 10N ol i @8 s dAEs &
predeterm ned posture which nekes the engaging nenber immovably fixed, and

utilize the,, 2l asli g ; H'tﬁs R0 HENPEL s Qf ot e d oGk NG rmp@spxtéaeed@%m@ély

bias the engaglng menber into an oriéentation for assumng t

predeternlngg posture. More specifically, the |ocking neans conprlses an
engagi ng $H th-as the engagi ng nenber which is retractably and rotatably
hel d by a retainer nmounted on one of the Ilnk elenents a coil spring
as the el astic Biodsi iRp Hemsesnelodsttiheal §feti aBy at‘h‘é”én@ ging*sAAFE in a
protruding direction, and has a function of locking the Iink elenents to
prevent t hemstr ot 7010 @i tIAYa 2004 r gt &t f g urowar o isadhk sothlkele Byhataushag t he
engagi ng shaft as protruded into the engagi ng position by an expandi ng
force of 1HekikPiheSRd BYoLAdCOGRGE ide Sd fla BfOei 0f mae tend pebvihedos her

i nk

one link element and movable between an engaging position
where the engaging member is engageable with the other link
element and a non-engaging position where the engaging member
is incapable of engaging the other link, and an elastic biasing
member elastically biasing the engaging member toward the
engaging position; and the unlocking means should comprise a
fixing element for causing the engaging member in the non-
engaging position to assume a predetermined posture which
makes the engaging member immovably fixed, and utilize the
elastic biasing member of the locking means to elastically bias
the engaging member into an orientation for assuming the
predetermined posture.

More specifically, the locking means comprises an
engaging shaft as the engaging member which 1s retractably and
rotatably held by a retainer mounted on one of the link elements
and a coil spring as the elastic biasing member elastically
biasing the engaging shaft in a protruding direction, and has a

function of locking the link elements toc prevent them from



el enent. At the same tine, the unl ocking neans conprises an engagi ng[]3 MAY 2004
el ement provided on the engagi ng shaft and a fixing elenent provided on

the retainer, is capable of inhibiting the engaging shaft to protrude by
rotating the engagi ng shaft through a predeterm ned angle at a retracted
position as the non-engagi ng position where the engaging shaft fails to
inhibit relative rotation of the link elements to bring the engagi ng

el ement amndtahingi xowgrdl emelt dthter dngageneime whé enekednigeshafings
utilizes a torsional nonent of the coil spring to bias the engaging shaft
for rotatpegttewandidtdithecii @ngbugh astionaly aw e epgagemenfo fret weehet he
engagi ng el enent and fixing elenent. A feature such that the unl ocking

means is Y 1oMBARS Qf 22 s$hiki DAgREEPEs n dapghi BY SHDSI AN akh)
centrall yg(g) ftaswe][em\jlﬁ\il c?toh o? tg%e apasssage, gi s pr e?er abl e since the operator

goi ng out .of the S e, for exanmple, after  havi |, ni operation
i's assure8f§™%dhin 3d%§fg ELRARALS ?’ngtggpglrnalt%iccl){ﬁgtéo %gggr?gﬁ%eﬁ.gxfngg
particularly preferred enbodi nent applicable to an e e?tri cal ly-driven

rack unit &P iyl d eapamhi R o Rl e B A bR Bi P AT hg? sPACR ST or
accommodating an electrical cable or the |ike. EVMBODI NENT Hereinafter,
one enbodiehente rof e igreas et tibrev enettiadn ewi |is 8aipa bdesedi beliwitih er éher ence
to the drawings. Referring to Fig. 1, a novable rack unit 1 according to
the enbodinpidimd thafpresentrotouent ilop irochtides ahpl uragagynef shaftks 2
on a plurality of rails R disposed parallel on a floor
through a predetermined angle at a retracted position as the
non-engaging position where the engaging shaft fails to inhibit
relative rotation of the link elements to bring the engaging
element and the fixing element into engagement with each other,
and utilizes a torsional moment of the coil spring to bias the -
engaging shaft for rotation toward a direction such as to allow
engagement between the engaging element and fixing element.

A feature such that the unlocking means is operable by
means of a string member dangling substantially centrally of the
width of the passage, is preferable since the operator going out
of the passage, for example, after having finished any operation
is assuredly reminded of an unlocking operation to be performed.

In a particularly preferred embodiment applicable to an
electrically-driven rack unit, the cross-spanning member defines
therein a wiring space for accommodating an electrical cable or
the like.

EMBODIMENT

Hereinafter, one embodiment of the present invention will



surface. The novable rack unit 1 is constructed so that any desired paﬁﬁ MAY 2004
of racks 2 can define therebetween a passage S extending perpendicular to

the rails R by noving these racks 2. It should be noted that although this
enbodi nent to be described is directed to an electrically-driven rack unit
incorporating an electric notor therein, this enbodinent is applicable to

a hand-operated rack unit which is operable by neans of a handle or by

bei ng pusheddbychianed vEdtdhrebeke 2cedoptheedrawbbesom pl ate portion 21, a

top plate 25, opposite side plates 22, and a plurality of shelf plates

24. Though not fhawirihBetdBigom, pl aiev pbié irar k2hndonpricsesdan gtat tloen f r ame
menber as an outer frame, and a plurality of reinforcing nmenbers spanning

over the oI} om faile JERRS o AJNG. Lt diflibs Rxand aatd acherl wifiby wage! s
rolling on t e rail A plurality of equidistantly- spaced upright struts

are di sposed, ag interconnegt opypl 54204 Lhe. Pt omplate
portion 53ckp ?egﬂé@t' e fﬁo%ﬁ eéjggﬁan Fggﬁ gdgeg { Rer eof . %ﬁ]h strut 26
is a hollom/square i pe having a nultlpI|C|ty of horizon aIIy t endi ng
hooki ng heredacpot T8EOWMIY 2 BIE al 3 O K ? éa&h‘%r&ﬁ?siﬁ%ﬁ%? tQ“%Q Holnt ed
at a desired height selectively. The opposite side plates 22 are disposed
to cover treistdupsistafidingksn2then9odedimer theofebhEWsstt dmip? B¥&LHoPti on
21 fromthe laterally outside and attached with a rubber nenber 221
ext endi ngev@EehidGalgd ycoyendieathr sicddehedgeilef Rt hg wiodd ngl ahese 22 dlor 2.
protecting a finger from being caught by the racks. Each shelf plate 24 is
in the fogmaf, g q bR RoboX thaMi OB Ay PR iRGS homdande h 6 taDbatied cRYb eagagi ng

is directed to an electrically-driven rack unit incorporating an

electric motor therein, this embodiment is applicable to a

hand-operated rack unit which is operable by means of a handle

or by being pushed by hand.

Each rack 2 comprises a bottom plate portion 21, a top

plate 25, opposite side plates 22, and a plurality of shelf plates

24. Though not shown, the bottom plate portion 21 comprises a

bottom frame member as an outer frame, and a plurality of

reinforcing members spanning over the bottom frame member

along the rails R and attached with wheels rolling on the rails R.

A plurality of equidistantly-spaced upright struts are disposed

as interconnecting the top plate 25 and the bottom plate portion

21 at respective front edges and rear edges thereof. Each strut 26

is a hollow square pipe having a multiplicity of horizontally

extending hooking holes (not shown) for allowing each shelf plate

24 to be mounted at a desired height selectively. The opposite

side plates 22 are disposed to cover the struts standing in the
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hooks (not shown) provided on opposite edges thereof with the D3 MAY 200

correspondi ng hooki ng holes of the struts. The rack unit 1 of this

enbodi ment is provided with a safety nechani sm conprising a cross-spanni ng
menber 3 spanning between respective upper ends of each pair of adjacent
racks 2 which is deformable or novable followi ng a change in the wdth of
a passage defined between the adjacent racks whi | .e maintainin t(ge
spanni ng COMEEs &f tHePodtom SdRitAg HeHRg 41 Homidies l\ﬁﬁ%ﬁaﬁﬁ'eoﬂg% Ye S
reaches a predetermned width Hby a novenment of the racks 2 for

i nhi bi ti ngntlhet trossd spidini myp b herrives mtbe rd2 drav tored Bby Vreadi ¢ allai aget he
passage from narrowi ng, and unl ocking neans 5 for releasing the |ocking
means 5 fgoantdiel Opaat bNg haordd &iwin teheeeofar Azoshowimgm Figser Xrban 7, the
cross-spanni ng nenber 3 conprises a pair of link elements 31 and 32 nmainly

conposed of ; , channgl ¢ ﬁ[esrailabs.aﬁlqc%@he[ﬁ?@@%!zvcﬁlig,ineaﬁb fhav Rg Hpen
top. One end portion 3la of the link elenent 31 is generally shaped into

a di sk, ile one end.portion 32a pof | i el [ into a
pl ate ha\\ll\éthgIl aggﬁaﬁlaé’r’ggr &d' tHan" t 3“%)‘2@ earllngi< lgso?{;rlggtr?t%%a b} ‘ﬁ:%pﬁjnn%(

el ement 31. The end portion 32a_§)f the 10 link el ement 32 is supgerposed on
the end popPkén(Bah JFOVRE PFAakidef ¢tRntPRIS! tnd 48 tzﬁ’reéeé’zuf)’llglg {)'be each
ot her by means of a pin 33 for horizontal rotation. O her end portions 31c
and 32c ofottmspéndkne hoekimgeples af Jheapbir8Ps.are respectively connected
to corresponding top plates 25 of the adjacent racks 2 for horizontal
rotation. Use ofhteheackanneit nemtfertsi8lomdbrdi3Rbnasisrag orvided with a

safety mechanism comprising a c¢ross-spanning member 3
spanning between respective upper ends of each pair of adjacent
racks 2 which is deformable or movable following a change in the
width of a passage defined between the adjacent racks 2 while
maintaining the spanning condition thereof, locking means 4
actuated when the passage S reaches a predetermined width H by
a movement of the racks 2 for inhibiting the cross-spanning
member to deform thereby restraining the passage from
narrowing, and unlocking means 5 for releasing the locking
means 5 from the operating condition thereof.

As shown in Figs. 2 to 7, the cross-spanning member 3
comprises a pair of link elements 31 and 32 mainly composed of
channel members 31b and 32b, respectively, each having open top.
One end portion 31a of the link element 31 is generally shaped
into a disk, while one end portion 32a of the link element 32 1S
shaped into a plate having _ﬁ smaller area than the one end

portion 8la of the link element 31. The end portion 32a of the

10



conponents of the link elenments 31 and 32 ensures a sufficient strengthn3 MY 00
with a lighter weight while making it possible to utilize the space

defined by the bottomwall and side walls of each channel nenber as a

Wi ring accommodati ng space P. When the adjacent racks 2 abut each other and
does not define the passage S therebetween, the cross-spanning nenber 3

is inwardly folded into a closed configuration in plan view as shown in

Fig. 2. Opithe ethenthands whperpbecpassage Snidspdetisned 14 @ fhave lanki dt h

equal to the predetermined width H, the cross- spanning nenber 3 is

inwardly hepf,d.t @13 W delie PRER You SR itGUE ALk QL HdY Bham oo fOf paR open
configuration in which the "angle defined between the link elenents 31 and

32 is larger .than .the closed .configuration a ho in. Fi . As
shown in %ﬁbgqr Fid°d Lo i a&éﬁ?hégﬁggﬁgn 8%5%%?§g§ig:aﬁe g?ﬁegpgké
attached to the underside_of the one end portion 3la  of the Iin%celenent
31 | ocat edimhdet ! MENtisnk 33| cAdrft 32 AT cRBABFAL SHAf t A2 VA EidcaltPy
novably held by the retainer 41, a coil spring 43 elastically biasing the
engagi ng shattsA2niding prptrladend diof détei ofja anet 4 achroddlr ot v 2924 adef | ned
in one end 11 g 3 MAY 2004 portion 3 la of the Iink elenment 31 for allow ng
the engagirg@atsdaf tU42 ©d bRei nhantwd trhemdtdrsoBhh By dcalt ngs t e jemgagi ng
shaft 42 protrudi ng upward t hrough the through-hole 42a to abut the other

ink 82, LR boREnEeHPILS Bln RN 32eREE d DGKAH D Bsu A0 ol Quipldba i n
direction such that the angle defined therebetween becones smaller,
ther eby prs%\llgrqtgitﬂgwtipﬁ P S weight while making it possible to utilize
the space defined by the bottom wall and side walls of each
channel member as a wiring accommodating space P.

When the adjacent racks 2 abut each other and does not
define the passage S therebetween, the cross-spanning member 3
is inwardly folded into a closed configuration in plan view as
shown in Fig. 2. On the other hand, when the passage S is defined
to have a width equal to the predetermined width H, the cross-
spanning member 3 is inwardly bent into a widely open Vv
configuration in plan view, or an open configuration in which the
angle defined between the link elements 31 and 32 is larger than
the closed configuration as shown in Figs. 3 and 4.

As shown in Figs. 8 and 9, the locking means 4 comprises a
retainer 41 attached to the underside of the one end portion 31a
of the link element 31 located under the link element 32, an
engaging shaft 42 vertically movably held by the retainer 41, a
coil spring 43 elastically biasing the engaging shaft 42 in a

proti‘uding direction, and a through-hole 42a defined in one end

11
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wi dth from becom ng narrower than the predetermned width H In nore

detail, the retainer 41 of the |ocking neans 4 conprises a cylindrical

retai ner body 411 having a closed bottom a collar portion 413 forned
integrally with the retainer body 411 at the top end thereof, and a lid
menber 412 secured to the top end of the retainer body 411 by screws and
closing the open top of the retainer body 411. The engagi ng shaft 42 is

held at i poreppasiblie edfdshbylinkserdmemthSlledo414]lbmdidg5thhi ehgarendefi ned

by the |id menber 412 of the retainer 41 and by the bottom plate of the

retainer Jpody 431l¢,resparddMeldy thandthsotghr aplyakha Hawedr angugtinhgded
position in which the top end of the engaging shaft 42 protrudes fromthe

upper 'side h%\ffttMﬁlx'ioqrggl?d[m%uﬁi@aradﬂ'(f!h?oq&t regk6d, - APSH 1L Ok 4B MY Gt fhe top

end of thé engagi ng s retracted into the retainer 41. The coil

spring 43 is nounted qn the, engaging,shaft 42 as_w.apping,therearound.
More specitPiecath§r {‘ﬁ‘g‘ il “%f)?‘i‘%‘é‘ %é%moerfbts ér‘}daéléic&?gértegl%c ?‘gisnog in 52
radially attached to an internediate portion of the engaging shaft 42 and
the other netd 4@ motafRy ip. 084 LaeateP t § Uche bbetorhhf afB8df 14t P&tai ner
41. The coil spring 43 elastically biases the engaging shaft 42 toward the
pr ot r uded t hpasibteitone Dy b & somxepandi aidef ortde.r ebhe prerveughattoltd e4Ra sisage
substantially equal in dianmeter to the engaging shaft 42 and is defined in
the one eng PO trk 9l B ded @fn g trher 1 dwikr elrerenth e3p rat cdelratiareal Widaat Fon

adj acent the forward end

In more detail, the retainer 41 of the locking means 4
comprises a cylindrical retainer body 411 having a closed bottom,
a collar portion 413 formed integrally with the retainer body 411
at the top end thereof, and a 1lid member 412 secured to the top
end of the retainer body 411 by screws and closing the open top of
the retainer body 411.

.The engaging shaft 42 is held at its opposite ends by
insertion holes 414 and 415 which are defined by the 1id member
412 of the retainer 41 and by the bottom plate of the retainer
body 411, respectively, and is retractable between a protruded
position in which the top end of the engaging shaft 42 protrudes
from the upper side of the lid member 412 and a retracted
position in which the top end of the engaging shaft 42 1is
retracted into the retainer 41.

The coil spring 43 is mounted on the engaging shaft 42 as
wrapping therearound. More specifically, the coil spring has one
end secured to a fixing pin 62 r-a.xdially attached to an

intermediate portion of the engaging shaft 42 and the other end

12
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thereof. More specifically, the through-hole 42a is |located in a portion

whi ch does not overlap the one end portion 32a of the 1link elenent 32 when
t he cross-spanning nmenber 3 is opened as shown in Figs. 3 and 4 and which
at least partially overlaps the one end portion 32a of the |ink elenment 32
when the cross- spanning nmenber 3 is either opened or in an internediate
position between the open position and the closed position. That is, when

t he crosssgpaRBidngo Mrkbeb t SoinSp i a1t s K hanr e { mtres médi. 8F ke posi tsipon niged veen
the cl osed position and the open position, the | ocking nmeans 4 assunes a

stand- by ¢opdiidony WhgLEstge eOPRgEDNGgSHRATt 422 i opaevenhedptooimded
protruding since the top end of the engaging shaft 42 is restrained by the

undersi de of .the link. el 32, Ahen the cross-spanning nenber 3 is in
the open ﬁé??%i%%}”Fﬁggfﬁgi?%ggﬁ%ans 4 assunes a | ocking condition where

t he engagi ng shaft 4§Fprotr des ward 1o engage a side.ed é§ ? f the
one end portion%%?%t Oﬁﬁg“ﬁVﬁﬁ ngéﬁéﬂfbﬁai%gugﬁﬁdﬂlﬁgﬁﬁﬁdg% ,g %gﬁgby
inhibiting the link element 32 to rotate toward the cl psed positjon.. As
shown in Fhgsengagdngishefleddm pdrisnie hegdss the anernd PRV 2084 baiddted to
fix the engaging shaft 42 formng the |ocking neans 4 in the retracted
posi tion therBhyk ebe i thBil 4the ladekiahdoastiom acki acemd Ergdgrwg rdhaend 42,
and conprises a fixing pin 52 as an engagi ng el enent provided on the
engagi ng shafle 042, Maredopeveridhyl orileat itk sk aicel &3 226 ia Tdodtregl éhegent
which is capable of fixingly engaging the fixing pin 52 when the engagi ng

portion which does not overlap the one end portion 32a of the

link element 32 when the cross-spanning member 3 is opened as

shown in Figs. 3 and 4 and which at least partially overlaps the

one end portion 32a of the link element 32 when the cross-

spanning member 3 is either opened or in an intermediate

position between the open position and the closed position.

That is, when the cross-spanning member 3 is in such an
intermediate position between the closed position and the open
position, the Jlocking means 4 assumes a stand-by condition
where the engaging shaft 42 is prevented from protruding since
the top end of the engaging shaft 42 1is restrained by the
underside of the link element 32. When the cross-spanning
member 3 is in the open position, the locking means 4 assumes a
locking condition where the engaging shaft 42 protrudes upward
to engage a side edge 32d of the one end portion 32a of the link
element 32 as shown in Fig. 8, thereby inhibiting the link

element 32 to rotate toward the closed position.

As shown in Figs. 8 to 11, the unlocking means 5 1is

13
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shaft 42 is in the retracted position, an el astic biasing nenber
el astically biasing the engaging shaft 42 into rotation such as to cause
the fixing pin 52 to engage the downwardly oriented surface 53, and a
string nmenber 51 as an operating part for operating the unlocking neans 5.
Specific parts of the unlocking neans 5 are as follows. The fixing pin 52
is a cylindrical nenber attached to the aforenentioned internediate
portion ofdbheeangading shahtg 242 ngsshext ertdf agmperpehdiloakangt o etaes axi s of
t he engagi ng shaft 42 by force fit or the |ike. The downwardly oriented

surface 53,15, QuARd pld ! PVl io UK ACOSy Qb A RAb Tt Oh e PIRUCIUG Bt dicgs 53A
protruding fromthe wunderside of the lid nmenber 412. These protrudi ng

bodi es 53 are disposed? ynn;ﬁricg@l ﬁHﬁHt the cgutg f..the lid ngrber
412. The &3f1 *&F4AHg 23° %rning’ﬁ%r é the 7°0cki ng negnglg serves al so as
the elastic biasing nenber. Since tge coi l ﬁgring 43 is fjxed h t he
fixing pi ANB2ZP Eon& 8MF ThePddr 464 t 8%t htRChot TBABPI St 5 6f 't he' Tet &i ner
41 at the other end thereof, the 14 0 3 MAY 2004 torsional nonent of the
coil spridgwaswpralivdesitheedngagfaee shate 22fiFine o kege apitoitdlictoriée. The
string menber 51 is attached to the |ower end of the engaging shaft 42 and
all ows theapagagi afohafdlyd2nkagheag tlet rfacied pint 6 2t ivé aretthace edagdsigt i on
when pull ed. When the string nmenber 51 is pulled to cause the engagi ng
shaft 42 is in the retracted position, an elastic biasing member
elastically biasing the engaging shaft 42 into rotation such as to
cause the fixing pin 52 to engage the downwardly oriented
surface 53, and a string member 51 as an operating part for
operating the unlocking means 5.

Specific parts of the unlocking means 5 are as follows. The
fixing pin 52 is a cylindrical member attached to the
aforementioned intermediate portion of the engaging shaft 42 as
extending perpendicular to the axis of the engaging shaft 42 by
force fit or the like.

The downwardly oriented surface 53 is formed of lower.
surfaces of a pair of protruding bodies 53A protruding from the
underside of the lid member 412. These protruding bodies 53A
are disposed symmetrically about the center of the lid member
412.

The coil spring 43 forming part of the locking means 4
serves also as the elastic biasing member. Since the coi1l spring

43 is fixed to the fixing pin 52 at one end thereof and to the

bottom plate of the retainer 41 at the other end thereof, the
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shaft 42 to assune the retracted position, the coil spring 43 rotates the
engagi ng shaft 42, so that the fixing pin 52 engages the downwardly
oriented surface 53 of the protrudi ng bodies 53A to prevent the engagi ng
shaft 42 fromprotruding. It is to be noted that the downwardly oriented
surface 53A of the protruding bodies 53A is provided with a stopper pin
531 to stop too nuch rotation of the engagi ng shaft 42 caused by the
t or si onal ¢t g alofmbhee €0Idf Sprel RG1U3sp A s £hbpdo vibhds ith € urrt degipg ovi ded
wWith returning neans 6 for returning the | ocking nmeans 4 as unl ocked by

the unl ocki,ng; 4EINS HO al P§ Oa L& St sy condi tion. The returning neans 6
conprises an arm 61 nounted on a |ower end portion of the engagi ng shaft

42, and a bi asi menbe t.ed .Qn 0 roly t

bi asing the ar mrlh%le ‘T‘ﬁlell;%rrrgn%éq@?g 521 é?r%{ﬁmgcrh%%goeyt]gﬁ&?‘nﬁgﬂ :zégniir}g{l y as
crossing perpendicular to the engagi ng shaft 42. The bi asi.ng nber, 62 is
an el ongat 8 éR&iBeér selk‘t‘fe%d?%lgarﬁgmﬁg}la?r‘gfytg%rﬁ“t%aeglorh% éﬁafgo#g?otﬁ) DA of
the link element 32 and cones to abut the arm 61 when the link el ement 32
i s rotatede s @3 MAYo200 retsfct v opeitipdsihiednpiidhadd the cl osed
position, thereby causing the engaging shaft 42 to rotate in a direction
such as to rel ¥asenttiee engagemeain lzet Baers phéldd xprg yiantb2 englagireg
downwardly oriented surface 53 of the protrudi ng bodies 53A. The operation

?nldl handl ipg rpf 4bheo Saketivn deMi €& 266R1AIdNG o st 0i d i 3 heedl nenti oy e4 s
Ol | OWS.

rotates the engaging shaft 42, so that the fixing pin 52 engages
the downwardly oriented surface 53 of the protruding bodies 5§3A
to prevent the engaging shaft 42 from protruding. It is to be
noted that the downwardly oriented surface 53A of the
protruding bodies 53A is provided with a stopper pin 531 to stop
too much rotation of the engaging shaft 42 caused by the
torsional moment of the coil spring 43.

This embodiment is further provided with returning means
6 for returning the locking means 4 as unlocked by the unlocking
means 5 into the stand-by condition.

The returning means 6 comprises an arm 61 mounted on a
lower end portion of the engaging shaft 42, and a biasing member
62 mounted on the other link element 32 for biasing the arm 61..

The arm 61 is a circular rod extending horizontally as
crossing perpendicular to the engaging shaft 42.

The biasing member 62 is an elongate member extending

- downwardly from the one end portion 32a of the link element 32

and comes to abut the arm 61 when the link element 32 is rotated
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When the passage S is not defined between adjacent racks 2, the
cross-spanning nenber 3 is in the closed position as shown in Fig. 2 and
the locking neans 4 is in the stand-by condition in which the engagi ng
shaft 42 is restrained at its upper end by the wunderside of the one end
portion 32a of the link elenment 32 and hence is prevented from protrudi ng.
Thus, these racks 2 are not prevented from noving. Wien one of these racks
2 is novefirém dgié nepkhe passage Sov hied ebbtewedn sadd phetwpdt htbkerehe
passage S reaches the predetermned width H, the cross-spanni ng nenber 3

assumes  the QRN POt ¢ Api kR oneterRdtROEtinna 32ee «tfiobhheuk hnks aloenment
32 cones out of the position above the engaging shaft 42. As a result, the

engagi ng ghaff 4213 &h%ggggag%er% BELIERY fife raRANTI NG 6O oy of chite O

spring 43 and engage e one end portion 32a of the link

el enent 32, so that the. |ocking_,.onditio hown in Figs., 3,. 8 10,
i.e., theﬁe&mmr@dy R & Ié“lgifﬁﬁee%'éﬁfﬁgzpf%gliun(gllirg%theo ' rggﬁlate

toward the closed position, is assuned. In this condition, the _
cross-spanni ng Thenisere r3 tignpr adehe ad lir e ideh 8r5d ifg Yog e ¥ hee 13GERIT g P feans 4
16 0 3 MAY 2004 and hence serves as a prop by which the adjacent racks 2
cannot novelis andisdohiean 4oerrar foldavhe passage S. Wien, for exanple, the
operat or goes out of the passage S thus defined after having finished
requi red operat ivoRS nt Qe & dissa  HeS opeiad ake fpuk iishéheeshri dge venbernckl to
cause the engaging shaft 42 to assume the retracted position. Since the
string 2, the cross-spanning member 3 is in the closed position as shown
in Fig. 2 and the locking means 4 is in the stand-by condition in
which the engaging shaft 42 is restrained at its upper end by the
underside of the one end portion 32a of the link element 32 and
hence is prevented from protruding. Thus, these racks Z are not
prevented from moving.

When one of these racks 2 is moved to define the passage S
therebetween and the width of the passage S reaches the
predetermined width H, the cross-spanning member 3 assumes
the open position and the one end portion 32a of the link element
32 comes out of the position above the engaging shaft 42. As a
result, the engaging shaft 42 is caused to protrude by the
expanding force of the coil spring 43 and engage the side edge of
the one end portion 32a of the link element 32, so that the
locking condition shown in Figs. 3, 8 and 10, 1.e., the condition
where the link element 32 is inhibited to rotate toward the closed

position, is assumed. In this condition, the cross-spanning

member 3 is prevented from deforming by the locking means 4
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menber 51 dangles centrally of the entrance of the passage S, it
effectively rem nds the operator to pull the string nenber 51. Pulling the
string menber 51 causes the unl ocking nmeans 5 to be actuated thereby

rel easing the safety nmechanismfromthe |ocking condition, as shown in
Figs. 4, 9 and 11. Specifically, the engaging shaft 42 is rotated by the
torsional nonment of the coil spring 43, so that the fixing pin 52 cones to
engage t handoewney deyvesi @ntaed rsprfacehbsh afh¢ hdiprenit uth akys Bodi rsoto
prevent the engagi ng shaft 42 from protruding. Thus, the link elenments 31
and 32 begopg. ot at abl & giehat b iea £:0 wadhe Qtahegrgsin  and hence al | ow

rel ati ve novenent of the adjacent racks. Thereafter, when the operator
moves the racks ygyin ar,d LaGhl on 4. q:re{(r%vyotrhgopg%stﬁtg%fgh'en QLdgket9 open
a passage S between’another palir of racks 2, for exanple, the link
elements 31 and 32 rotate to apprqach .each other, and in.re nse .t hereto,
t he biasiﬁb“ﬁeﬁﬁéfnsﬁ g Hﬁékﬁd”£ﬁh l?H%“ﬁfﬁF f“ﬁggafgﬁrgﬁl?ﬁ§H9VBﬁ3P'end
portion of the engaging shaft 42, thus causing the engaging- shaft 42 to
rotate i nthedppecriten Polleltégsatt Hee %ﬁ@§@%ﬁgﬁktﬁefﬁééﬁ fﬁ% $P&PRY"Bin 52
and the downwardly 17 0 3 MAY 2004 oriented surface 53 of the protruding
bodi es 53Ahadai At tdeastorsi orflad notmadtesf 1 heitéonl Sppicagths. sUpome

di sengagenent between the fixing pin 52 and the downwardly oriented
surface 53 8fbdhe Ipaakudisng: bodiles SBALetdet engagiofgt ishafass4Z e §, urged
toward the protruded position by the expanding force of the coil spring

43. In thigestatyhousveTes the 683341t09 8hafd1142he string member 51.
Pulling the string menllber 51 causes the unlocking means 5 to be
actuated thereby releasing the safety mechanism from the
locking condition, as shown in Figs. 4, 9 and 11. Specifically, the
engaging shaft 42 is rotated by the torsional moment of the coil
spring 43, so that the fixing pin 52 comes to engage the
downwardly oriented surface 53 of the protruding bodies to
prevent the engaging shaft 42 from protruding. Thus, the link
elements 31 and 32 become rotatable relative to each other again
and hence allow relative movement of the adjacent racks.

Thereafter, when the operator moves the racks 2 in a
direction to narrow the passage S in order to open a passage S5
between another pair of racks 2, for example, the link elements
31 and 32 rotate to approach each other, and in response thereto,
the biasing member 62 comes to abut the arm 61 located on the
lower end portion of the engaging shaft 42, thus causing the
engaging-'shaft 42 to rotate in a direction to release the

engagement between the fixing pin 52 and the downwardly

17
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protrudes only slightly since the top end of the engaging shaft 42 is

restrai ned by the one end portion 32a of the link elenent 32, as shown in
Fig. 6. Thus, the |ocking neans 4 assunes the stand-by condition. Wth the
saf ety mechani smthus constructed according to this enbodinment, the
cross-spanni ng nenber 3 is disposed as constantly spanni ng between each
pair of adjacent racks 2 and hence assuredly serves as a prop to secure a
passage haviewmtddesupfadeted nd hed an vt ¢t ravdim shleed the ? 38k e2igétof heor
nove askew. It is needless to say that the predeterm ned width of the
passage cCadr e 5L uheth €veno ihee t beilr agksnz nifre Wpent alisshigeEegeebét ween
the rails R and the wheels. Therefore, the invention can highly enhances

the reliafikiftek Of nSakBlhd BikeEAB 2 nQf t HRCHBW YW ak ddy passape havirgcthe
predetermned wi dth. Further, the cross-spanning nenber is disposed

e DS PASs S0G 1y RAThLOS AP e T 96RO, 2 AN peRGE (LalS 8 1 Ruppber fore

with the comng A and goi ng out o sage S even en it
wor ks and to hinder the operator fleein way from.the pass S, .and
provi des f%@aﬁéckh§y%f%hﬁ%;?%lﬁﬁﬁélabp Fgﬁtéﬁpfgp%‘%gﬁﬁ €50 4%bftﬂ”ﬁhe
prior art, it is conceivable that the safety mechani sm does not work due
to handl i egrimgt akds; IThorthdganplage, ttheveperat 6Pef of BEL& PECKihyft hdZwheel s
or making the elongate nenber to assume the horizontal position. Wth the
embodi menprodfutilke @i Bsehigh tiyesind anthbytgorndast thtehenkeecknagsImebind24 i s
automatically actuated wi thout requiring any special operation

is restrained by the one end portién 32a of the link element 32,

as shown in Fig. 6. Thus, the locking means 4 assumes the

stand-by condition.

With the safety mechanism thus constructed according to
this embodiment, the cross-spanning member 3 is disposed as
constantly spanning between each pair of adjacent racks 2 and
hence assuredly serves as a prop to secure a passage having the
predetermined width even when the racks 2 deform or move
askew. It is needless to say that the predetermined width of the
passage can be secured even when the racks 2 move due to
slippage between the rails R and the wheels. Therefore, the
invention can highly enhances the reliability of safety in terms
of security of a passage having the predetermined width. Further,
the cross-spanning member is disposed between the upper end
portions of the racks 2 and hence fails to interfere with the
operator coming in and going out of the passage S even when it

works and to hinder the operator fleeing away from -the passage S,

and provides the rack system with good appearance.
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every tinme racks 2 that do not define a passage S are noved to define a

passage S having the predeterm ned width H since the |[|ocking neans 4
associated with racks 2 not defining the passage S is always in the
stand-by condition. Thus, inproved safety can be ensured. It should be
noted that the present inventionis not Ilimted to the foregoing

enbodi nent and may be variously nodified. For exanple, a rack system
having a | arger Wadk thelt lprimay abe, piovidedeacpivakle tyhat shehsafety
cross-spanni ng nenbers at plural locations including the |ocation adjacent
the entrance: Rfn@smPassageet Rtih@rue td i Hn PDSSE bt s ttalkats ; tie €xosgrlepanni ng
menber s arranged to be slidable relative to the associated racks, while

the | ocki ng JTERAS 45 ArANARAI S0 A EMEIL W HiEe f QSSSDAANY NG e FPSREE ¢ET OM

noving relative to the racks. The unlocking neans nmay be nodified to
acconmodat e v%;io s forns o

t he cross- ,spanni.n s , [ fad i bl
to utiliz&af8% ?r%s-sunrﬁénélf?é SETpREY ?Solgll?ﬁér{ﬁrl] rtheag%ﬂédfrﬁe%islsia ©

chani's ocking neans.
the foregoing enbodiment is arranged such that ﬁhe | qcki ng neans4is
aut omat i calfl Yhacpaaceateley §otite thie Pdddgd i th opkttt 1o TREF9 %018 MAY
200 predetermined width, the |ocking neans may be adapted for hand,
act uat i ona wtro ma hecHani set waye dew prlovit Had asuchngsany apreeirt ke ergdeent o
actuate the | ocking nmeans either automatically or by hand according to his
or her cheiveey ApmieOrspkeidithfedtounes offiother ppastgealsarethe verdesent
invention is not limted to the foregoing enbodi ment, and
define a passage S having the predetermined width H since the
locking means 4 associated with racks 2 not defining the passage
S is always in the stand-by condition. Thus, improved safety can
be ensured.

It should be noted that the present invention is not
limited to the foregoing embodiment and may be variously
modified. For example, a rack system having a larger rack width
may be provided a plurality of such cross-spanning members at
plural locations including the location adjacent the entrance of a
passage. Further, it is possible that the cross-spanning member
is arranged to be slidable relative to the associated racks, while
the locking means is arranged to prevent the Cross-spanning
member from moving relative to the racks. The unlocking means
may be modified to accommodate various forms of the cross-
spanning member, and it is possible to utilize an electro-
magnetic mechanism for the unlocking means. While the

foregoing embodiment is arranged such that the locking means is

automatically actuated every time the passage is opened to the
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various nodifications and changes may be nmade w thout departing fromthe
spirit of the invention. According to the present invention thus described,
there cannot be raised the problemessential to the prior art that the
| eadi ng end of an el ongate nenber fails to abut the corresponding strut of
an adj acent rack when each rack defornms or noves askew, because the
cross-spanni ng nenber is disposed as constantly spanni ng between each pair
of adj aceptredacksm ifleal widdss-dpahné ip gremben srelkivabk ya dep ved fag mapdop to
secure the predeterm ned passage wi dth. Even when each rack noves due to
spl i ppagesbetiweesst he whaeks atieneahaganse the viaidd sthsh apr edetlénwi nbd
passage wi dth can of course be secured. Thus, the present invention can

largely imLoves Lheuheli aRE! 18y idy t S6EE Ofe it RRGURLI N ok t & NB§SBYEphavi ng
t he predeterm ned Wi dth as conpared with the prior art. Further, since the

Cross-spannin menher spans between the respective upper ends of each pair
8o 5R8T SRe B dos- Sha

of adj acéft tA& ¢ o§§-%5aﬁﬁiﬁg°ﬁ%ﬁber does not hinder an operator

fromcomng in and going out of the pasgage t her eb e surigg refuge. 20 0
3 MAY 2004 |f tHe <& ePf CABchdfrdmies eonsth ekt RaT sUch $hat “Eh8 TeFE8Ri ng
means as unl ocked by the unlocking neans is nade to assune the stand-by
condi ti onibyembvéng ieactptr abikn i@ daste ot hakdoreleipgssugd ofdmoer 2 hdn t he
predet erm ned passage width, the |ocking neans is necessarily

aut omat i calalryoast umtordd f Batetiy nts Mendt hehpagsage ni sy openedn a8ience istioh tan
autonmatic actuation

departing from the spirit of the invention.

According to the present invention thus described, there
cannot be raised the problem essential to the prior art that the
leading end of an elongate member fails to abut the
corresponding strut of an adjacent rack when each rack deforms
or moves askew, because the cross-spanning member is disposed
as constantly spanning between each pair of adjacent racks. The
cross-spanning member reliably serves as a prop to secure the
predetermined passage width. Even when each rack moves due to
splippage between the wheels thereof and the rail, the
predetermined passage width can of course be secured. Thus, the
present invention can largely improves the reliability in terms of
security of a passage having the predetermined width as
compared with the prior art. Further, since the cross-spanning
member spans between the respective upper ends of each pair of
adjacent racks, the cross-spanning member does not hinder an

operator from coming in and going out of the passage thereby

ensuring refuge.
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requires no special operation to be perforned by the operator for 03 MAY 2004
actuation of the |ocking neans, such an inconvenience as to failure to
actuate the | ocking nmeans due to any mssing operation can be avoi ded,

t hus ensuring further inproved safety. If the cross-spanning nenber

conprises a pair of link elements each having one end rotatably connected

to one end of a counterpart |link elenment and ot her end rotatably connected
to the upper efil oheasedetespoadhagiome iof ddmestadjcdedntsydekshabnghet he

| ocki ng means functions to inhibit relative rotation of these |[|ink nmenbers

t hereby i nkéRid i NG etahtes o HSEn BAWY Ny e arn ko kidesf an e nshes sabdtey to
mechani sm of a sinplified construction for easy practice can be realized.

I such a, crass: SRaNEL 29478 b5 80 BPasdvsRetBL tthek i nk e eeREs are
al i gned Iﬁ%ggifi% qéﬁk?he pggggggﬁﬂgs tﬂe Bre eternfned wi dth, the |ink

el ement s fail to rotate relative to each_ other, when %hewpda?gag isto
be nade ngg¥o%%?sagﬁamafﬁ%wﬁfeté?%féfn%aegf%?ﬁ?‘?%grgﬁgsﬁ ﬁderlng’tﬁg racks
from noving. Such an inconveni ence can assunedly be avoided, if the [Iink
el enents 10o¢kingingans dpehe e evhtilgud Ut P B2 WKahl Y e bR 16 I3 e KRYY2bim ©
passage opens to the predetermined width. If the safety mechanismis of
such an athangesmesnd gewher eimentbe Bouke ng urdans nconptdwadian aghigadiny shaft
retractably and rotatably held by a retainer nounted on one |link elenent
and a coi kegRhikRY ©b apldcGallop dizaxsonotd be paghoimegdshaftthe bpeaapsotioudi ng
direction and has a | ocking function such as to

actuation of the locking means, such an inconvenience as to

failure to actuate the locking means due to any missing

operation can be avoided, thus ensuring further improved safety.

If the cross-spanning member comprises a pair of link

elements each having one end rotatably connected to one end of a

counterpart link element and other end rotatably connected to

the upper end of a corresponding one of the adjacent racks, and

the locking means functions to inhibit relative rotation of these

link members thereby inhibiting the cross-spanning member to

deform, the safety mechanism of a simplified construction for

easy practice can be realized.

If such a cross-spanning member is arranged so that the

link elements are aligned linearly when the passage has the

predetermined width, the link elements may fail to rotate

relative to each other when the passage is to be made narrower

than the predetermined width, thereby hindering the racks from

moving. Such an inconvenience can assuredly be avoided, if the

link elements form a widely open V-.configuration when the
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prevent the link elenments to rotate toward each other by causing the
engagi ng shaft as protruded by the expanding force of the <coil sprin
engage the other link elenent; and the unl ocking neans conprises an

engagi ng el enment provided on the engaging shaft and a fixing el enent

provided on the retainer, is capable of inhibiting the engagi ng shaf
protruding by rotating the engaging shaft through a predeterm ned an
a retracteasspesitponswietberefed ¢termoradi sndéh-the link el ements is not
inhibited, and utilizes a torsional nonent of the coil spring to bia
engagi ng shaft fprihetatdfenyi nmactiaméetd onst @ fachi @ve arengagemgetm bet ween
the engaging elenent and the fixing elenent, the | ocking neans and t

unl ocki ng,, [RARS LUSE LOMBRK £RTPRAREMsS, ¢bhey £ilke CORMN | BHELAGNEO shaft
sinmplification of the structure with a |ower part count. If the unlo

means is operahle by ﬁ%g?§%%fabalgskﬁil@%y mepber; fangl d 0gs syt %r}lté;c @itrlhpé

€ 'passage,” the operator going out o

for exanple, after having finished any operation can effe
be renindé&’ﬁﬁnénanﬁnﬁo%%ﬁn@Pbﬁﬁ?égFéhlﬁ Bebb%g?ﬁfﬁéﬁ.e§§a§1§gwﬂ§agg
t he cross-spanni ng nenber defines therein a wiring space for accomop
an el ectrical poabiredime darpikien wind gt ¢ leakhn g ik gfiognsuch as to
el ectrically-driven rack system can advantageously achi eved wi t hout
of provi dp ngvany tIpedimk elwinié mgs systegmte28oward each other by causing

the engaging shaft as protruded by the expanding force of the
coil spring to engage the other link element; and the unlocking
means comprises an engaging element provided on the engaging
shaft and a fixing element provided on the retainer, is capable of
inhibiting the engaging shaft from protruding by rotating the
engaging shaft through a predetermined angle in a retracted
position where relative rotation of the link elements is not
inhibited, and utilizes a torsional moment of the coil spring to
bias the engaging shaft for rotation in a direction to achieve
engagement between the engaging element and the fixing
element, the locking means and the unlocking means use common
components, thereby contributing to simplification of the
structure with a Iowez.* part count.

If the unlocking means is operable by means of a string
member dangling substantially centrally of the width of the
passage, the operator going out of the passage, for example, after
having finished any operation can effectively be reminded of an

unlocking operation to be performed.
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Clainms A safety nechanismapplicable to a novable rack unit in which a
plurality of racks are novable on a rail for preventing a passage defined
bet ween any pair of adjacent racks from becom ng narrower than a
predeterm ned width, the safety nechani sm conprising: a cross-spanni ng
menber spanni ng between respective upper ends of a pair of adjacent racks
which is deformable or novable followng a change in the wdth of a
passage defi nedlbethweetr e sadinatiars P&rber gd 8 iy SV & YRE ™) acent
racks while maintaining the -spanning condition thereof between the
r espect i vep appdi remdso min ¢ het i regljpaceht ¢ rdckd calbdeki myh Adaks | eima enbunt ed
on the cross-spanni ng nenber. and operable when the width of the passage
is equal gp.the fwadetgrnmi nad avedithicd Diy-idRbi ®ht i rgck ded pstebi ore o1
novenent of the cross-spanning nenber; and unl ocki ng neans for releasing
the | ocki ep?v%% efarlpsmyagcﬂgg(/gh' RAtheARdhtEanct herRaAliin® adfelky Reghani sm
as set forthin aim .1, wherein: the cross- spanni ng nenber conprises a
pair of link. elenents each having one end rotatably connected to one end
of a countéfpaftSY i el enent and other end rotatably connected to the
upper end of a corresponding one of the adjacent racks; and the | ocking
means functions to inhibit relative rotation of the |Iink nenbers thereby
inhibiting a deformation of the cross-spanning nenber. 3. A safety
mechani sm applicable to a novable rack unit in which a plurality of racks
are novable on a rail for preventing a passage defined between any pair of
adj acent racks from becom ng narrower
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than a predeter

m ned wi dth, the safety nechani smconprising: a

03 MAY 2004

cross-spanni ng nenber spanni ng between respective upper ends of 24 a pair
of adjacent racks which is defornmable or novable following a change in the
age defined between the adjacent racks due to novenent of
t he adj acent racks while maintaining the spanning condition thereof
pective upper ends of the adjacent racks; |ocking neans,

wi dth of a pass

bet ween the res
oper abl e when t
wi dt h, for inhi
menber; and unl

operating condition thereof, wherein: the cross-spanni ng nenber conprises

a pair of link
of a counterpar

he wi dth of the passage is equal to the predeterm ned

biclafgsa deformati on or novenent of the cross-spanning

ocking means for rel easing the | ocking neans from an

el enents each having one end rotatably connected to one end

t link element and other end rotatably connected to the

upper endl.of a Acn"alﬁetypmedhmgsnnappﬁcabie tad@ avemsbleackk; untteinl edkcmg means

conpri ses an en
novabl e bet ween

ded f.. £he link.el t
g R e R e e e

engageabl e Wi t h défmneatt B@trwéelnnéﬁnﬁbﬁ[f%ﬁ adjaterdt radlR fROMYIBCOGING Halrtemher e
nber I's i.ncapabl’e of = engaging with the other |ink el enent,

and functions tdhaRRE Predetesmdped @idthythe ﬁ#ﬁ%meflwnﬁwr@p@m s t hereby
i nhibiting a defppmatis QnﬂfgigﬁFﬂﬁ&%ﬁﬁnﬁ Lide Cotivd $F%ﬁﬁ§8pk'n9

the engaging ne

neans COITpI’I Ses

afixing e

for*causi the agl ng nber In the

non- engagi ng posi pibnof adjasenimacks wirichlds dle mmblpmtmoeabslhlf@ﬂion‘angﬁ t he

engagi ng nenber

change in the width of a passage defined between the adjacent racks
due to movement of the adjacent racks while maintaining the
spanning condition thereof between the respective upper ends of the
adjacent racks;

locking means being mounted on the cross—spanning member and
operable when the width of the passage is equal to the predetermined
width, for inhibiting a deformation or movement of the cross-spanning
member; and

unlocking means for releasing the locking means from an operating

condition thereof.

A safety mechanism as set forth in claim 1, wherein: the cross-
spanning member comprises a pair of link elements each having one
end rotatably connected to one end of a counterpart link element and
other end rotatably connected to the upper end of a corresponding one
of the adjacent racks; and the locking means functions to inhibit
relative rotation of the link members thereby inhibiting a deformation

of the cross-spanning member.

A safety mechanism applicable to a movable rack unit in which
a plurality of racks are movable on a rail for preventing a passage
defined between any pair of adjacent racks from becoming narrower
than a predetermined width, the safety mechanism comprising:

a cross-spanning member spanning between respective upper ends of
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I movably fixed. 4. A safety nmechani sm applicable to a novable rack unit in

which a plurality of racks are novable on a rail for preventing a passage
defi ned between any pair of adjacent racks from becom ng narrower than a
predeterm ned width, the safety nechani sm conprising: a cross-spanni ng
menber spanni ng between respective upper ends of a pair of adjacent racks
which is deformable or novable followng a change in the width of a
passage defined between the adjacent racks 25 0 3 MAY 2004 due to novenent

of the adjacenty fa%%f\aﬁac@mrr?eldk%.%ﬂicﬂgstdt@onﬁmerumo@@am tdIRAwinles eof
bet ween the respective upper ends of the _adjacent racks; | ocking neans,

oper abl e when td@r\@edlrhtf@f witid phs gugsagesdefined bf—”@"@ﬂhbthepﬁfé]ééﬂérlfﬁchéd
ey - ond um Skk! Y RUERUERb! S ORlIRUETIARE whIIE nEffRSERAIHe N0

nenber, and unlog i Ng nea easli ocki ng neans

operating condiparafing hﬁhel‘iﬂion whatef betvidea ticosspegpaenupgermmendenf chepri ses
a pair of link elenments A each having one end rotatably connected to one end
of a count er par 8djaF¢HK2EkSent and ot her end rotatably connected to the

upper end of a |LRAEAHRANS! HiskrabR Whet e A9l AL ENthe P&sage i@ hAAakitne Means
conprises an engag| rf &gerr ovi deg on one of thlg&;lsl%k Stealméqernents and

movabl e bet weenp @i@&l@ﬁ gvisubi foronhibitinga defrrmeatipryPhEnavespent gidhe

engageable with | e t and a non-engagi ng position where
t he engagi ng meh OQE sﬁ&tﬁﬁfn Ilﬂg%ﬂb%k engaging with the other |ink el enent

and an el astic bn&s:ﬂmgg mmﬂfdmsrfor releasing the locking means from an operating
condition thereof,

wherein: the cross-spanning member comprises a pair of link elements
each having one end rotatably connected to one end of a counterpart
link element and other end rotatably connected to the upper end of a
corresponding one of the adjacent racks;

the locking means comprises an engaging member provided on one of
the link elements and movable between an engaging position where
the engaging member is engageable with the other link element and a
non-engaging position where the engaging member is incapable of
engaging with the other link element, and functions to inhibit relative
rotation of the link elements thereby inhibiting a deformation of the
cross-spanning member; and

the unlocking means comprises a fixing element for causing the
engaging member in the non-engaging position to assume a
predetermined posture which makes the engaging member

immovably fixed.

4. A safety mechanism applicable to a movable rack unit in which
a plurality of racks are movable on a rail for preventing a passage
defined between any pair of adjacent racks from becoming narrower
than a predetermined width, the safety mechanism comprising;

a cross-spanning member spanning between respective upper ends of
a pair of adjacent racks which is deformable 6r movable following a

change in the width of a passage defined between the adjacent racks
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for elastically biasing the engagi ng nenber toward the engagi ng position,

and functions to inhibit relative rotation of the link elenments thereby
inhibiting a deformati on of the cross-spanni ng nmenber, and the unl ocking
means conprises a fixing elenent for causing the engaging nmenber in the
non- engagi ng position to assune a predeterm ned posture which nmakes the
engagi ng nenber immovably fixed, and utilizes the elastic biasing nenber
of the locking neans to elastically bias the engaging nenber into an

orientation for Rgsyfi Rbiitedt eielRr r&‘d?a%@nP%El& Swhile ﬁna’iﬁfrﬁﬁ gBani sm
applicable to a novable rack unit In plurality of racks are

movabl e on a ra|spammmgp¢qmbhc>n ribeeop &eaepn t}cﬁefaSpedl\beuwpeh eady ofdhe of

adj acent racks from b Cof! ng narrower than a predeterm ned width., the
saf ety mechani sr?\ &oﬁ%rl STRg: a cross- spanni ng menmber spanni ng bet ween

respgft | ¥e| :Jppeﬂocﬂ@ﬂ% n@éansao arabloivhadjthe evitlth o€ e phisape isegiedlaorthbl e or
novabl e fol |l ow ng 6 0 3 4 change ip.the wdth of a pass
defi ned betweenP¥ tﬁHP&k?é]n‘t“J%%é‘ “Eﬁ’étlﬁ%aﬁ%f‘é%ﬁttm%ﬂweéﬁ‘?‘g&ﬁ €r acks

whi | e mai nt ai ni nggsrg?anﬁ Rleth&onsition thereof between the respective
upper ends of the j ace racks: | ocki ng means, operable when the wi dth

of the passage isledung meanshéor elessare: tm Feing dneanst pm ani aparatinga

def ormati on or t tthe cross-spanni ng nmenber; and unl ocki ng neans
for rel easing t@\{ﬁ q%'th%r‘gf%cans from an operating condi tion ther eof ,
wherein: the cr %berﬁpﬂmlme phseBphrninganpmbee somppes aqfait ohknk lebmeenis

each having one end rotatably connected to one end of a counterpart
link element and other end rotatably connected to the upper end of a
corresponding one of the adjacent racks;

the locking means comprises an engaging member provided on one of
the link elements and movable between an engaging position where
the engaging member is engageable with the other link element and a
non-engaging position where the engaging member is incapable of
engaging with the other link element and an elastic biasing member
for elastically biasing the engaging member toward the engaging
position, and functions to inhibit relative rotation of the link elements
thereby inhibiting a deformation of the cross-spanning member; and
the unlocking means comprises a fixing element for causing the
engaging member in the non-engaging position to assume a
predetermined posture which makes the engaging member
immovably fixed, and utilizes the elastic biasing member of the
locking means to elastically bias the engaging member into an

orientation for assuming the predetermined posture.

5. A safety mechanism applicable to a movable rack unit in which
a plurality of racks are movable on a rail for preventing a passage
defined between any pair of adjacent racks from becoming narrower
than a predetermined width, the safety mechanism comprising:

a cross-spanning member spanning between respective upper ends of

a pair of adjacent racks which is deformable or movable following a
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each having one end rotatably connected to one end of a counterpart

el ement and oth

er end rotatably connected to the upper end of a

correspondi ng one of the adjacent racks; the | ocking means conprises
engagi ng shaft which is retractably and rotatably held by a retainer

nmount ed on one
t he engagi ng sh
| ocking the lin
by causing the
coil spring to

of the link elenents and a coil spring elastically bi
aft in a protruding direction, and has a function of
k elements to prevent themfromrotating toward each
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rotation toward
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agk@gnpgﬁﬂ@jon where the engagi ng shaft fails to inhi

bi t

on"of the link elenents to bri g)g t he engagi ng el enent and

_ i : Mes pagsage us pAvalco the
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a direction suc aPl ow engagenen ween the

engagi ng el ementresscspfarnximgymeahleatd 6. A safety nechanismas set forth in
ns.2.t.o 5 wherein, the cross-spannin nber is ar.ranged
RiSiSRaRe S ororeleqakg S ORI BP Y GpeiPerating

any one of cl ai
such that the |
V-configuration

cohetidrhghentéstt h of the passage is equal to the

predeterm ned width. 7. A safety nmechanismas set forth in _any one of

clains 1 to 6,

1gjry the cross-spanning member comprises a pair of link elements
each having one end rotatably connected to one end of a counterpart
link element and other end rotatably connected to the upper end of a
corresponding one of the adjacent racks;
the locking means comprises an engaging shaft which is retractably
and rotatably held by a retainer mounted on one of the link elements
and a coil spring elastically biasing the engaging shaft in a protruding
direction, and has a function of locking the link elements to prevent
them from rotating toward each other by causing the engaging shaft as
protruded by an expanding force of the coil spring to engage the other
link element; and
the unlocking means comprises an engaging element provided on the
engaging shaft and a fixing element provided on the retainer, is
capable of inhibiting the engaging shaft to protrude by rotating the
engaging shaft through a predetermined angle at a retracted position
where the engaging shaft fails to inhibit relative rotation of the link
elements to bring the engaging element and the fixing element into
engagement with each other, and utilizes a torsional moment of the
coil spring to bias the engaging shaft for rotation toward a direction
such as to allow engagement between the engaging element and fixing

element.

A safety mechanism as set forth in any one of claims 2 to 5, wherein

the cross-spanning member is arranged such that the link elements
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the | ocking nmeans as rel eased fromthe operating condition by the 03 MAY 2004
unl ocki ng neans is adapted to assune a stand-by condition by noving each

rack so as to make the passage narrower than the predeterm ned passage

width. 8 A safety nechanismas set forth in any one of clainms 1 to 7,

wherein the unlocking nmeans is operable by neans of a string nenber

dangling substantially centrally of the width of the passage. 9. A safety
mechani smas set forth in any one of clains 1 to 8, wherein the

cross-spanni ng FaARe wig t VeLaFiBua M WhnSRESE R of tRE ting an
el ectrical cable or the Fr@%nzg Bu n of tRE PRSI
equal to the predetermined width.

7. A safety mechanism as set forth in any one of claims 1 to 6, wherein
the locking means as released from the operating condition by the
unlocking means is adapted to assume a stand-by condition by
moving each rack so as to make the passage narrower than the

predetermined passage width.

8. A safety mechanism as set forth in any one of claims 1 to 7. wherein
the unlocking means is operable by means of a string member

dangling substantially centrally of the width of the passage.

9. A safety mechanism as set forth in any one of claims 1 to 8. wherein
the cross-spanning member defines therein a wiring space for

accommodating an electrical cable or the like.
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