; e3e<F$6ZTE12 July 2004 - 1 CRANE EQUI PPED W TH A MAI NTENANCE ELEVATOR

FI ELD OF THE | NDENTI ON The present invention relates to a handling
apparatus for use in handling articles in, for exanple, an automatic
housing facility and, nore particularly, to a naintenance-eﬂ@Vﬁﬂb?@aﬁipped
handl i ng apparatus including a marehqysing carriage and a mai nt enance

el evator adapted for use in nmaintenance and check operations. BACKGROUND OF
THE I NVENTION Hitherto, a crane cf this sort has been known as disclosed in
Japanese Patent Application Laid-Open No. 1- 313202 in which is proposed a
travelling crane equi pped with an elevator cab. In this prior art
arrangenent, the travelling crane includes a travelling body conprising a
lower frame gui dédy HRULEREY Willad YAINTENANC R SpEYATGRme gui ded by an upper
guide rail, and a pair of posts, front and rear, integrally connecting the
two frames, and a carriage upward and downward novabl e between the two
posts, w I tr I ans nounted on the carriage. A pair of guide
rails, ﬁﬁgﬂp{gﬁgﬁheﬁgﬁﬁgggnﬁounted t hrough a bracket to one of the posts cn
t he outer sigﬁ

t f. j d th ' ti ft | of th
Lravel |1 g bady P AEET 0etF Bl Oty HHa ADRRRREAS ROy car i ed on
ury 2007 1 Lty e UPP S S R Ee o r P RER 2 Fo bl het ow the
ts t b ded d i drivi th
Gl evat o Scab: £ Tate b onaea Rnd “Aohr &, T R A eretarofin orive chai n

trai ned dagiyeen idnkogihedodrine wheal apunted.h 8 a LRl ghaft of the

mot or or reduction gear anhd a toot iven sposedin the upper

frame, the yeidintahaddtn edBiyEChabPcLiFRE CNRECHED deah e Hlsevat or cab.
According to such prior art arrangement, the fravelling crane can, when

manual | yheperaieedtbynAn operator getting on a carriage-side cab or renotely
operated fromthe ground side, performload delivery to or |oad w thdrawal
froma target site of the rack through a conbi nati on of horizontal run of
the travel body, vertical run of the carriage, and forking novenent of | oad
t r ansf e BAGKGREINDTOR THECUHVENTIOND i s used when energency repairs are
required due to, for exanple, a failure of the carriage or a | oad coll apse
occurring dutithigrebe sopeeat ich tolstdertchandeecaskvmid aasdfsrlosequl ar

mai nt enance and checkup purposes. In such a case, an operator gets on the
el evat ofNcdPafde neigndl Apkkicatéentlrasid-BeereNopr bviddéd02 nint aichb to drive
the nmotor to rotate the Yertical drive chain forward and reverse, whereby

the el eVdtBroROaBvi 117388 bR draphet i LaRe dokAvRl ¢ 1aVeRer 1988 - gui de rail .
carri age” PHS SRLPESF SPOHGRBFRC oM EhE dia0a SR eab e U EReacar r1 age {0
carry OEPaG£¥i1%§QH&£F%0&SF¥§ﬂH% a lower frame guided by a lower guide

rail, an upper frame guided by an upper guide rail, and a pair

of posts, front and rear, integrally connecting the two frames,

and a carriage upward and downward movable between the two

posts, with load transfer means mounted on the carriage.

A pair of guide rails, right and left, are mounted through

a bracket to cne of the posts on the outer side thereof as

viewed from the direction of travel of the travelling body. An

elevator cab is upward and downward movably carried on the

guide rails and is equipped with brake means operable to act on




12 July 2004 - 3 and/or maintenance and checkup work. If the vertical run
drive chain should becone ruptured, the braking neans, provided in opposed
relation to the guide rails, will operate for braking actior:ll thﬁ’rﬁ(ﬁ{i to
prevent the elevator cab fromfalling. The braking neans is gult':’ 1 cam
faces of brake elenments act on flat supfaces of the guide rails, the cam
faces being fornmed as serrated circunferential faces. In the above
described prior art arrangenent, there is no provision of foothold or

handl e avail able for use by the operator in helping himtransfer fromthe
el evator cab to the carriage. This prevents such a transfer from bei ng nade
in an e d, saf e, manner. and even involves sone danger in the case of
such trgﬁéféﬁ%aet Pt % e@éﬁ%'ﬁl %8& PEH. AR @ﬁe?gf‘?‘fﬁ"} £loherhd evat or cab
for upward- wovar, nt js.carried out via the_control panel in
the cab. Og‘ﬁ%n@leg\g/at‘or pg‘ggi)?\:egég%am%k?fdﬁ\ﬁdf%rrheéidlci“hoﬁl EE&af 7 whi ch wi ndow
provi deg-@n| ¥, 103 L& f yiew ause of the fact.that the el evator
cab is 01? a \)gertlgc%%t%gc%%nggl E’fi!rm?eoélgj%% (gp‘él.d Eg%%wcﬁrgl'l W%@re t he el evator

cah 1S @brolich considiel bolid haL AL duLl, o chhanevatee, | gDghh 1s further

reduced, the one post obstructs the view e W ndow o e cab to the

extent gBatcddebeah HavaL! ablg Lptd; eeglét&L %r‘oﬁeéﬁ@é’%ﬁggg&t ugingl of the

pat h of novenent of the travelling body, which does permt any snooth
and accybatiedopel adn gmeef 44 fenlP o b nent. Were
the el evator cab is so cons?%?gt@gdfrp t?g Juéj} gg%léj'wﬁm{%a@?‘? has a | arger
transverse drengt bhdin peoig d@naewtdercof brd hi@havbewabhrough its wi ndow, the
cab i5 naturally larger in size and weight and, in addition, it wll

i nvol ve i ncrieasedimpsl shcopeiati o abrimgdenayetheL ta@ePehgSe because
operation of the cab requires operation of the crane in conjunction

t her ewi thaespint evltdre nhagl fyhapetrdimdebevat apecator gcusetk @nl ¥ occasional | y.
I n such arrangenent wherein the elvator cab has a larger transverse |ength
i nt endeB2FOMAEEralASicen oFf mnitdey doeghtedffromewe igrousd ritdegasy to operat e
the cab for upward and downward novement through the control panel while
payi ng BETEHT 6fRt Jalhuery d10u8r ofoadparkdasmado pdtamgesmsate of the cab,
because %h control panel is |ocated away fromthe w ndow. The el evator cab
i s usuaPt y*FolREY JAEGUEE & 1COmPaRminssef dediieperelamyr ehdiéfore, an el evator
cab havin uch a larger transverse length will substantially occupy the
space b{é?%'/eezln%?%’ " é?# ﬁ"gbmbfig ﬁ"ﬁn(']a’f Zackd WRF KRG JOYERBEE permi t easy
passage,@f e 0 t hrough that space. The notor and the like for
drivi ngo?hieotagl 85%?%?%@% 0 nove upward and downward are | ocated within the

| ower frane;nan erid cal (Y i - al about tocthed
driven WneeITg@i ﬁl%%%oﬁp%%t%% rg%r%@ikﬁeg %%ég%gggsftrzerp%gg#hn%%efore, the total

| ength séquipecverd i1eal coumudibYe, Ghehiiis abote Labeeddigel gnoth of the
post. This results in greater shocks caused upon the elevator cab being
start edledd kodlghte bacarsir@PdudiKk the operation of the crane, as

well as for regular maintenance and checkup purposes. In such a

case, an cperator gels on the elevator cab and manipulates a

control panel provided in the cab to drive the motor to rotate

the vertical drive chain forward and reverse, whereby the

elevator cab will be moved upward and downward along the guide

rail. When the elevator cab is brought to a sStop at a position

opposite to the carr-iage,' the operator transfers from the

elevator cab to the carriage to carry out the required repairs




12 July 2004 - 5 results further in greater stretching cf the chain due to
the I cad applied (which, in this case, neans the own weight ef the el evator
cab including the weight of the operator). Thus, the el evat (%r arb b§4forced
to get abruptly bounced (or subject to abrupt vertical jolti r?gfuwﬁ it is
started or brought to a stop. The fact sthat the vertical run drive chain is
of such a large length is disadvantageous in respect of cost. Furthernore,
the fact that the notor and reduction gears are disposed within the | ower
frame dces not permt easy maintenance and checkup. Installing the pair of
guide rails, right and left, to be acted upon by the brake neans invol ves
the ste fixl el lity of brackets to the post and fixing the

gui de r%ﬁﬁgé%edaﬁgg%n%hc% %ége?h%:rlf&pl %%"3?' brackets. Further, additional
fixing operatans, , suchas | di.ng, ..are required at a nunber aof |ocations.
As such, thef%%gr%ah onga?nl\q/éc{)\fvagjéglgnct‘ 121 F’ﬁg?ia{ ﬁeﬁamm%%ﬁradvé?‘? | abor i ous
to conpleLe; ak t/k Meq e f aki.ng neans are

r equi re(sJ an%ﬁ%]ﬁrﬁes ?hﬁ%%erl %o% I%@é?%eéd ?\k%gag%érgr?éeﬁé%tgu&a that'&evat cr cab

as a wheligy ANGLRET g ehhemd skhal %@byfgc% %?"%b?rtlﬁ r@leOfFI%){r]%Ci ng, the

circunferential serrated portions act on surfaces o c}éfui de rails,

the ci r oubf ercnthal iRl | aheChiRihk oSl Ly Bidke chil Q. dyheageshact i ve gui de
rail surfaces to mar the guide rarls, which even ualﬁy may Tead to the

br aki ng veheseitenches ng tdapaged suskadingrt fie %iuriﬁémifa%fl%r)ti:ﬁér 3G rated
portions. 12 July 2004 - E _ DI SCLOSURE CF THE | NVENTI ON The obj ects of

t he preseontsibaiept f@mear esterphevi dei e urpéfienances@sevat or - equi pped

handl i ng apparatus which permts easy and safe transfer between a carriage
and a nai nt eimante @ewatescritedppoiddeara amidizenance takey atPhpequi pped
handl i ng apparatus in which the maintenance elevator is small-sized and

| i ght webPghYiHmd 9etfqotoeldes dandberaviiieétl offovi eve Hyotpeovi de a

mai nt enance el evat or - equi pped handl i ng apparatus which, during its

hor i zonPRETERAY, 1B AR 1PASE| Ylk|wansher eknctivselevatars cahi e ém@nce el evat or ;
to provide a mai ntenance el evator-equi pped handl i ng apparatus such that the
st ar t i ng*and &8t oppiing EEEVEHS %th%&m@@éf@l‘ dvatiopeingyBhdesin @ss shocks; to
provi de_a i nt enance el evator-equ)jdp ed handling apparatus in which

mai
verti caFd?%r?ngr PYE TBERET U9 GHGRr 1Ayl RUTRaFaNERY dAelte GRSEhe
mai nt engpc I C be suitably arranged; to provide a naintenance
el evat og?e%uc%pgé%g%ﬁdsgn%n aeéﬁé{?‘g?{]soo\ﬁﬁé]r ‘n a guide rail can serve
concurrent r.p gk di,ng in nce_el evatqr  for upward and
downwar d m%ﬁeﬁ‘?&?ﬁgEBr%gﬁ% ﬁsggl'?%e nﬁ%ﬁ%ﬁa%[&rﬁ é’\‘}gt%‘?””ﬂaB falling; and
to provhdferdiialanaiee &levaborneQheped Japdl 11g,appay at ygouwhi ch has a
fall preventive device capable of preventing the ndinténanceé 8l evator from
fal i ngevéidrout canha®Bh Ginddbamegende iRg; caused tigh e, ghfyator. In order to
acconplish the foregoing objects, according to the present invention there
i s provpdeddasnanlit @naaceselrevat osr vidd Badayis2004 cheqpidpedasbandl i ng
apparatus conprises a travelling body having a |ower frame and a pcst
ext endi bige wwartby caboms tdit al eeetidalagerectacatldragexupieded! y and downwar dly
nmovabl e al ong one side ef the post as viewed in the direction of novenent
of the Espacdiling/eodythared exaher madnance’ ehehtamswovabien wphawardly and
downwardly al ong the other side of the post, said maintenance el evator
bei ng p¥ovisddghvwint Frangweissay ehpdatied opyesi reduaedsatice caer page. Accor di ng
to such arran%errent, ‘the_mai ntenance el evat or

obstructs the view from the window of the cab to the extent that

there is available little field of view longitudinal of the
path of movement of the travelling body, which does not permit
any smooth and accurate operation of the cab for upward and

dewnward movement. Where the elevator cab is so constructed



equi pped apparatus can, by being renotely operated or otherw se, perform

| oad delivery to or load withdrawal froma target storage site of the rack
t hrough a conbi nati on of horizontal run of the travel body aﬁg veg%faal run
of the carriage. All the required gangway is nounted to the ?WV Q ce

el evator. This is advantageous in that sthe carriage side weight is reduced
and the energy requirenent for warehousi ng operations can be reasonably
reduced. The nmi ntenance el evator is used when energency repairs are
required due to, for exanple, a failure of the carriage or a |oad coll apse
occurring during the operation of the crane, as well as for regul ar

mai nt en .Gheck urposes. _In such a case.  an operator can get on
Che i HBnanc e el avaarr s e Rret e o FER G020 PRt T o the

| ower no | e evat or . ; N e el evator
o ariven TEmeiimhars AP T AR SR P e bR o S 8D T Tty

2004 - gnqabe Grdeghd €4y Sg&iti%tnﬂ‘@ﬁ Qﬁltlhen&ﬁ%"@{c%‘éi]eﬁgc&%ﬁ egrally wth

the el evator 1's positioned opposite to the carriage. Transterring of the

oper at Ol obheMdnNBr B LEARL & BhEVAOkel Podd1feCBEELAYBNADE MCE Versa can
be done in an easy and safe manner using the gangway as a foothold. At the

end of the FaAUreShoRNRALAbL UT thHCrAS | ERMT Binct g MRLPEeNance el evator is
| owered to the | owernost position, whereupon the operator |ands on the

ground tesgopwltaterddie theguined 1 sedi®sceb Qpesati ems; | n one enbodi ment of
the invention, there is provided a carriage side gangway adapted to be

posi ti onedasivrapaged apart opposed relation to the maintenance el evator

si de gangway. According to this arrangenent, the operator can utilize a

pai r of gangiwaygschsararahgendrol dhieneinr ahsf etvamg tzbrhashe hetgetrenance
carriage to the carriage and vice versa so that such transfer can al ways be
easi |y anansunskeyldmid. inherdadai ot nranéeie) efatovldaquifppkd dfandl i ng
apparatus of the present invention, the nmai ntenance elevator is forned with
a bay wVAEBBw ol it FEE) ekt iMGTREDMRIENCUPPEr PBYATDORNENEPBORIGL | east at
one side as viewed w dthw se of _the travellin ,bocIE}/t_:t Accordi ng tc such

d d (
ar r angeMEREMEth &DRRliEglt dRSnTE EPevRANS, While paying dttention to

the status of upward or downward movement of the cab, because
the control panel is located away from the window. The elevator
cab is usually positioned at its lowermost position and,
therefore, an elevator cab having such a larger transverse
length will substantially occupy the space between the
travelling body and the rack, which does not permit easy passage
of the elevator cab through that space.

The motor and the like for driving the elevator cab to move
upward and downward are located within the lower frame, and the
vertical run drive chain is trained about tocthed driven wheels
in the upper frame in a locp pattern. Therefore, the total
length of the vertical run drive chain is about twice the
length of the post. This results in greater shocks caused upen

the elevator cab being started cr brought to a stop, and



when not in use, is at a stop at its |owernost novenent limt close to the
| cwer franme. Therefore, when it is necessary for the operator to walk
al ongsi de the nmi ntenance el evator when the handling appar aqgs iI 32@2 a
stop, the operator can have easy 12 July 2004 a passage W PH 4}ng
subj ect to any obstruction due to the maiLntenance el evator) by passing
under the bay w ndow portion. The operator, when he has got on the
mai nt enance el evator, can mani pul ate the central panel while directing his
visual attention forward, backward and si deways through the bay w ndow
portion. Therefore, the maintenance el evator can be so constructed as to be
transversely small -sized, and conpact and |ightweight, and yet can provide
a wi der PePel§ SR VIBwibyErsatenesUfetehenday whaddwipodtd omw, thhus enabling
snmoot h and accurate operation for upward and downward novenment. |n one
enbodi neftd GPPLReY i (hedl i o, tALT G18BRel M§RaTelne g1t Helghli wfetianice el evat or
is provided in the bay wi ndow portion of the maintenance el evator.
Accor di ﬁge‘fa&of‘h?%ﬂ &PF%H%%HF? THE G per at'6r OPE Al ed 14§ p&8E ti on t he

wi thin the bay wi ndow portion th_ereb¥ to mani pul at e,

?

hal f of his bod

iugpgrregL%%Feé%d%eg%c%ﬁﬂe%‘?t @ﬁgx%‘bﬂ’t PERNGHhdPT pFeRdededtPn t he bay

i nd ' f var.d and d ' d t of th i nt I t
whi o ATt ng R VP RUa (R TEnLT GTkrey GackRkRE dides: devays. 1

th di f I i the b i,ndow, [ f th
i nt enSaee olBearsy BhoT hBe T Rar iy A ke 1 R0l G SUSE I ong whi ch
the mai @ég&gg@gggﬁ,{ q\éaﬁ%advﬁp}f%e%du%a%yp g)leggd fand dt hwi se of the
e Ingto

CO .
travellin y. Accor I'S arrangernent’, R operat or, when he has

got on pmh@ghgpfie,n?ﬂgefﬁ@\fﬁggrn NAS AN LAY AGEESH &rtshﬁg?flz July 2004 -

to control pane or operation by positioninhg the upper of his body
Wi thin tfepdeas- i ndavponihen, el Bocd Ret bihii Sy sual attenti on
forward, backward and sideways and without his field of view being

obst r uctheihthyatde apastharxuphe like. In a further enbodi ment of the

i nvention, the mai ntenance el evator has a bay w ndow portion fornmed at one
si de of thelebevdtiog &ise \pizewed' wudtihwhsid sof ridte traviedfdd, ngobedy and a
gangway formed at the other side thereof. According to this arrangenent, by
vi rtue ¥ftasorhcr Hy bhy WMiskdomeor tihvol wrsd thdestganguyf itkiegnai nt enance

el evator_is transversely well balanced in weight so that its upward and
downwarki Hevéhemtf CaAckitRafie B epfecarsd fining $habeldeamagis Wien it is
necessa&;g for the operator to wal k along the other side of the maintenance
el evat oS HIFEM et h &PAPD 74t 4SHES PRBEK S -opBraltiesn, 2ddicigpat at or can do so at

ease anpl. wi_t hout l%ei ng obstructe bX t he mai nt enance el evator, by wal ki ng
on the gahgRa§Perations, sucn as welding, are required at a number of

locations. As such, the operations involved in the installing
work are very laborious to complete and are costly. Moreover,
two sets of braking means are required and this further
complicates the arrangement of the elevator cab as a whole.
Another problem is that when, at each time of braking, the
circumferential serrated portions act on flat surfaces cof the
guide rails, the circumferential serrated portions will bite
into the respective guide rail surfaces to mar the guide rails,

which eventually may lead to the braking elements being damaged

including the circumferential serrated portions.




A mai nt enance el evator-equi pped handl i ng apparatus according to the

i nvention includes a to-be-engaged el enent di sposed al ong the post, and a
vertical run drive neans di sposed on the naintenance el evator side for
engagenent with the to-beengaged el enent. According to such at# dHlyetht
when the vertical run drive nmeans is actdqated under panel control in the
mai nt enance el evator, the vertical run drive neans cone into engagenent

12 July 2004 - 11 wth the to-be-engaged elenent linearly di sposed al ong

t he post, so that the maintenance el evator can be noved upward al ong the
post. For this purpose, the to-be-engaged el enent may be considerably short
intotal length, or may be of the sanme I ength as the post. Thus, the

mai nt enance el evator is | ess subject to beconm ng bounced due to shocks
caused u . i farted or brought to a stop. In another
enbodineﬁﬁ%8;&$ﬁ§!§§3£n ﬁ%ﬁ?ﬁ?ﬁg}to-be-engaged el ement is conprised of a
cord el enent i t t I rame side.and the upper end side of
t he post. Acc@lrf%{&Hgg%ggs‘%’ﬁﬁﬂgr%ﬁ&gﬁ{r}?{e“&h@% atr‘ﬁet\ge?lﬁvégfa un drive neans
is actua e esd eRgRUSIRN 4 Y 117 4t td.elengnt linearly
arranged%gggn%ﬁ%ﬁﬁg %%%{Eégg ?ﬁgt theﬁ$é§%%p§n%ﬁ§%%€ %v%ﬁigi @% m{k; noved

upwar d aready daywn\ward é%éﬁgiePh&a@Q%E-aId%ﬂ?@h% Gi€a @iﬁﬁﬂkﬂgﬁc hat the cord
el enent is considerably short in total |eng % results 1 n reduced el ongation

and al soelBvatsiuced sesiideAs T IHIBAMGE gLayalObasaRPednfAnd | ng
apparatus according to the invention includes a vertical run drive neans

di sposed apebeatias Verdical tAeveneRknpadd ol evatdie iBasm enanse elngvat or and at
ei ther of the underside of the maintenance el evator or the upper surface of

t he | owerd ignewe ghanand yeddeov jresy i deddisirnt 8 1dWer vpoy & itenpedvildae post at
one side. According to such arrangenent, the vertical run drive nmeans is
di sposedai RaBuehaaceesl avikaortequipppedtasidi  ngnapperandensiide, du¥2nduly 2004 -
12 its horizontal run, can easily clear a rack close to its

maintenance elevator; to provide a maintenance elevator-equipped

handling apparatus such that the starting and stopping of the

maintenance elevator involves less shocks; to provide a

maintenance elevator-equipped handling apparatus in which

vertical run drive means for upward and downward movement of

the maintenance elevator can be suitably arranged; to provide a

maintenance elevator-equipped handling apparatus wherein a guide

rail can serve concurrent purposes of guiding the maintenance

elevator for upward and downward movement and preventing the

maintenance elevator from falling; and to provide a maintenance

elevator-equipped handling apparatus which has a fall preventive

device capable of preventing the maintenance elevator from

falling without any mar or damags being caused to the elevator.

In order to accomplish the fcoregoing objects, according to

the present invention there is provided a maintenance elevator-




cf the mai ntenance elevator or fromthe upperside of tte |lower frame. This
enabl es the operator to readi' _y perform mai ntenance and checkup operations
even when the maintenance el evator is at its Lowernost positifg. lﬂﬁm
operator can get or. and off the maintenance elevator at its Y %k
position in an easy and safe way by using_the |adder. A nmintenance

el evat or - equi pped handl i ng apparatus according to the invention conprises a
vertical run drive neans for the maintenance el evator including a cord
element, a fall preventive device provided on the maintenance el evator, and
an al um num nade guide rail provided on the post side for guiding the
naintenance.elgvgtq&v said guide raitﬁhaving a gair of %uide.portions
formed t REYEMFEN FEH 136 BFFTATHE FRMLeRant & 6BV EE DAY B8 i88gagenent
portion forne ween .t he ide_portions integrally therewith and adapted
to be ac e%gﬁgbﬁg'wefﬁé ?d%%ﬂbﬁésgﬂ{VW%uB%Vﬂég.f%@%&?ﬁiﬁﬁw@% such

arrange .- the_ al um nu guide rail, .including the pair of guide
portiong?P%ﬁht%ec%%ﬁh gn@%%§%§ e#@?é@wgﬁﬁh?ﬂ%mgﬁ eﬁéﬂ?gd%F%ion, can be

easily a i , | y.f.ahrica ng. , n ecured) to the
po:; ?n gggégg?gggﬁiggaéi ﬁ%ﬁ%@r?ggﬁﬁbglﬁﬁgngﬁg géﬁ %%eégﬁgyéﬁe?s provi ded

at one | eeaidi0ingdodys OAd Ya hBAHLLEM AL O0e S8tk TAld-freyentive device

be provided, which nméans sinplified construction. The nance el evat or

i's gui dedoliadRi 410k 6kl AR NREr §{ANSef ofe ypuRT dsand doynward noverent, so
that the 12 Ju?y 2004 - 13 el evator, i%%%ts J%r??ga? ruanFs prevent ed

fromj ol tidgrandhéhd Busy airabl.ednh to 82 HPWaEd=@ wwald L hqya snooth
manner. In the evenfg?hat the cord g?@%eﬁf shouldqggggne r&ﬁf%?gd during
verti cal camnviengent of the mai ntenance el evator, the fall preventive device
wi |l act on the engagenent portion to prevent the maintenance elevator from
falling. In dcpeetiorr éd anbodirnemgenchibe engagenentanperéiomrdeti nes two fl at
abut ment surfaces, right and left, and the fall preventive device includes
a pair ofdypdpedrexpseetiyatan,pdyi béivmedenppdyi tpettadetiher abut nent sur f aces
and resiliently urged toward the abutnment surfaces, the pads each having a
flat hol 8y daef Reeformeraadhap hgvanyotd dud 1eadi wittédreekl fgomeans for novi ng
the pads_away fromthe abutnent surfaces against the resilient urging force
when a s@ﬁ@%s?%?l‘"%@nﬁ% 9fs thei FRF approwd eocemungsien éifenent . Accor di ng
to this arran nt, duyring vertjcal novenent of the naintenance el evator,
a suspen}%?r‘olr%ogg%ﬁi%lﬁ agtg‘%[%ﬁv?iné’o@éfr%I“del"@ﬁﬁh‘falaﬁ’bmt%r‘%ﬁeore the fall
preventi LC€ .S | ingperative state in which the two pads are
noved aﬁééwﬁ%é%itﬁgﬁagﬁ ﬁgﬁﬁlggsﬁggﬁgayh?%ﬂﬁﬂ"?%%“Pn?%?locking means.

o0t h M e ol FTFeut 5 T e evin Rar o CEbl Bl cront |

snoot h manner and wi t hout ‘di icu e event”

becom ngs fgcagkuied 1@UFLARCER oFe BRYERPRLRI- MR enance el evator,

t he suspension tension acing on the cord elenent 1s rel eased and

accor di ngdnehbheiNadpens € FaUsLH §O r@BYEnabl1y2rdillde42004 - 14 toward the
engagenent portion under the resilient urging force applied to the pads so

that the flafhbaladinngnsurd atesaedr tibeupatwneaandrabac PrRSSUFE Hentact with
t he abutnent surfaces. In this way, the fall preventive device acts upon

t he engatenened pbret iton tar preneld, theamairet enaree ceteMatonrfsom fal | ing.
Such pressure contact between flat surfaces will mnimze possible mars and
damages 1ds#gt coblapSehersursenged eringedhe copdret jui @€ tiad lraand/ ¢ pads.

well as for regular maintenance and checkup purposes. In such a

case, an operator can get con the maintenance elevator as

stopped at a position corresponding to the lowermost movement

limit for the elevator. Then, the maintenance elevator is

driven to move upward along the post and is brought to a STOoD




BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 illustrates one embodi nent of the
present invention and is a partially cutaway side view of an automatic

war ehousing facility having a naintenance-elevator-equippedqgaﬁfLé@§
apparatus enployed therein; FIG 2 is a partially cutaway vi b/ bt

el evation showi ng the automatic warehousing facility using the

mai nt enance- el evat or - equi pped handl i ng apparatus; FIG 3 is a
cross-sectional plan view of a mai ntenance el evator portion of the _
mai nt enance- el evat or - equi pped handl i ng apparatus; FIG !t is a front view
of the mai ntenance el evator portion of the maintenance-el evator-equi pped
handl i ng agparatus; IS a gerspective view of a guide rail for the

mai nt endrc %?sé\?ﬁgo}e!:"’lq% GE o8 AN AABHRY YIQUNEWEY LS BALY Vildl of a
verticeﬂthe %fgﬁg%£¥ fgx%%sit%g%ed opposite to the carriage.

Transferring of the operator from the maintenance elevator to

the carriage and vice versa can be done in an easy and safe

manner using the gangway as a foothold. At the end of the

required operation, such as repairs, the maintenance elevator

is lowered to the lowermost position, whereupon the operator

lands on the ground to complete the reguired series of

operations.

In one embodiment of the invention, there is provided a
carriage side gangway adapted to be positioned in spaced apart
opposed relation to the maintenance elevator side gangway.

According to this arrangement, the operator can utilize a
pair of gangways as a foothold in transferring from the
maintenance carriage to the carriage and vice versa so that
such transfer can always be easily and safely done.

In a maintenance elevator-equipped handling apparatus of
the present invention, the maintenance elevator is formed with a
bay windew portion projecting from an upper portion thereof at
least at one side as viewed widthwise of the travelling body.

According to such arrangement, the maintenance elevator,
when not in use, is at a stop at its lowermost movement limit
close to the lower frame. Therefore, when it is necessary for

the operator to walk alongside the maintenance elevator when

the handling apparatus is at a stop, the operator can have easy




gui de porticn fcr the maintenance-el evator-equi pped handling apparat us;
FIG 7 is a partially cutaway side view of the vertical guide portion; FIG

8 is a cross-sectional plan view of the vertical guide portloqé‘ﬁh§5084ls a
partially cutaway side view of an elevator portion of a

mai nt enance- el evat or - equi pped handl i ng _appar at us whi ch represents anot her
enbodi nent of the invention; FIG 10 is a partially cutaway side view of a
mai nt enance el evat or-equi pped handl i ng apparatus which represents a further
enbodi ment of the invention; FIG 11 is a perspective view of a guide rai
for the maintenance elevator; FIG 12 is a cross-sectional plan view of a

fail - tive deyjce portion of the apparatus; FIG 13 is a partially
03![ awg;e:‘/r%gﬁlsa% éVv\éh‘f’uE P?@lﬁﬁl FULIEET et iATY BBVIBELHRR tdentoaE FIG 14 is a

[ [ ' fall preventive device portion.
parti a"3’&%9%5%%E%c2'Qf%JQt%ﬁﬁcﬁytH%%siég un%er the bay window pgktion.

The operator, when he has got on the maintenance elevator,
can manipulate the control panel while directing his visual
attention forward, backward and sideways through the bay window
portion. Therefore, the maintenance elevator can be 350
constructed as to be transversely small-sized, and compact and
lightweight, and yet can provide a wider field of view by
virtue of the bay window portion, thus enabling smooth and
accurate operation for upward and downward movement.

In one embodiment of the invention, a control panel for the
maintenance elevator is provided in the bay window portion of
The maintenance elevator.

According to this arrangement, the operator is enabled to
position the upper half of his body within the bay window
portion thereby to manipulate, in & reasonable and easy manner,
the control panel provided in the bay window portion for upward
and downward movement of the maintenance elevator while
directing his visual attention forward, backward and sideways.

In another embodiment of the invention, the bay window
portion of the maintenance elevator projects outwardly relative
to the post along which the maintenance elevator is vertically
guided and widthwise of the travelling body.

According te this arrangement, the operator, when he has

got on the maintenance elevator, has an easy access to the




DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS One enbodi nent of the present
invention will now be described with reference to FIGS. 1 through 8. In
FIGS. i and 2, a franmework-1like rack 1 defines 12 July 2004 ; 6
pluralities of vertically and horizontally spaced apart storfdgklls8e@4ons 2,
each of the storage sections 2 having gycross armfor supporting a |load 3
(directly cr via a pallet). A pair of such racks 1 are arranged in parallel
across a passageway. In the passageway there is disposed a maintenance

el evat or equi pped handl i ng apparatus 10 fcr novenent or. a predeterm ned
track 4 extending along the racks 1. The nai ntenance el evat or-equi pped

handl i t 0 h t, | 1ing_body 14 ising a |l f 71,
o pai 1 BC B0t B4 P oo didon daf Porn L P i GRFSHuM & fitpes. (or round

[ i ng. tically fr th , 11, d f 13
ot or Conteat o LHa UPerbats o ChE:puet $Mier HIEsFITadesL6 | s di sposed
bet ' j f t 2 i d.i,n the. di ti f
moveren! Corh RS TTATE: TP Bachc FERE el 4GRS B8 Mo T ABE T or  moverent
upwar d ?ﬂgﬁpgmnwﬁgpb%@ﬁgqﬁgtgHéggi@&I%ﬁgﬁx%Q nggggé?k%ng opposite outer

sides o e respective post e ‘carrrage 1 ere is disposed a

handli ng el exegte oLk eysnmfibh: L Whbclhichiasty askaly expanganl o rel ative

to each storage section 2. The upper frame has e means gui ded by a
cei | i ngeT&idtop. hdha baver; d@_awﬁorltlioﬁarémea at &naesgeg & dileve wheel 20
nmovable in rolling contact wth a floor rail 6, and at the other end a

driven sheelto?las Aipabe wfdtauide ohegkstdell i ghthapdahefd, are
free-rotatably provided at both ends of the | ower 12 July 2004 - 17
frame 1gandvag Ooinbel wheels o2BePeiitig guécied.a' _ong sides of the flocr rail
6. A horizontal run drive unit 25 nmounted to one end of the |lower franme 1i
i ncl udes a Medortingntgethi2arpeagsednt o heridtiyefwWbeeh 2 bapd a hori zont al
run drive means (fl angetype brake-equi pped notor or the like) 27 geared to
t he redé¥idownpertion2end Ahsegangey tha mhintenamid e3@vasomusnted to one end
of the lower frame 11, the vertical drive unit 30 being geared to the

carri agerarsvenrly det | calagerd eliumief 880 softpat sidés vpwaidandrun drive neans
(a notor and the Iikeé 31 and a reduction gear 32. The vertical drive unit
30 car r{RENETdRMENGABFABE LAY RS 8T ERMEEEd 1R o2 &table planneRaf t ext endi ng
fromt red%ction non- endl ess cord el enents gropes, chai ns or

32. T
the lik d-at® qeicgg%%rdy ?HBU%,’P? RECHR T Ve tRnBRtk #4ongnierdier each cord
| t.3 i i d int f. th t 2 via first i de wh
S5 a oroits, BF, Ok W EeAed LIl ORCLRld M P at Ba i Bt LB e Pt e

35 di sposed in e upper fTa ctunter wei ght

o ousSiistihe (B1EResti2ea e RhPEr ] gl sRERGEOIE Bherent S L2
di sposeghdtrubbgl URPehe fidMeAdnce elevator, by walking on the
gangway.
A maintenance elevator-equipped handling apparatus
accerding to the invention includes a to-be-engaged element
disposed along the post, and a vertical run drive means disposed
on the maintenance elevator side for engagement with the to-be-
engaged element.
According to such arrangement, when the vertical run drive

means is actuated under panel contrcl in the maintenance

elevator, the vertical run drive means come into engagement




At one end of the lower frame 11 there is provided a power unit 38 for
controlling the horizontal run drive unit 25 and vertical run drive unit

30. A control unit 39 for controlling individual operative potions of the
mai nt enance el evat or equi pped handl i ng apparatus 10 is provi dedZaduly 808t her
end of 12 July 2004 - 18 the lower frape_li. The control unit 39 has its
control surface oriented sideways. In FIGS. 1 through 4) there is shown a
mai nt enance el evator 40 di sposed at the outer side (rear side) of the other
post 12 as viewed in the direction of novenent of the travelling body which
is upward and downward novably provided for use in maintenance and checki ng
ar,d for energency use. The nai ntenance el evator 40 has a vertically |ong,
rect angul &t "Bok&hdpeBe s dpsad eismeri sl inpaglboltospl a@orngltha bracket u2
serving as a_guide for upward and downward novenent which extends upwardly
from the fAO8ht %7 d826f LA APBEIATCHI tVaFPr 8T PenfoPRhae~asd extoeddi ng
upwar d frﬁﬁ1the bracket 42, a side Elate 4u extending upward fromthe right
side of tH&%HRtTiom EP%t%“&lP%RPS}?aV by o SPoenasdsge pHmEGtarty Yeoi ned with

both the bracket 42 and the fraon | ate 43, a rear plate 45 extending
upwar d frc?r%%gh er;agiy é}?‘ﬁg‘ of chfﬁgtlbg?‘ﬁ% ’pPEt'&aM%eaﬁg H®/ SR8 a si de edge

i nt 1y .0l | L.d late 44, and il plate 46 int |
|01 nad wi LATabeT SHGAD thASr Rt 1 APe %S ELak FIBLS WPand roar plalo
45. Th it - i,,nd i ' 50 j ecti
ouivara {eman uper sire orhed Bud oSN St W B hercof me.

vi ewed mﬁ@ﬁ@v@§ﬁ,@ggﬁg:Q%PEQ@<ﬁrgyg¥%hﬂgﬂpgq%x)4. The mai nt enance el evat or

40 has its width or transverse |eng esigred to be equal to or
slightly | argers :Raphe M-e 2A 0 hipo except

12 July 2004 - is _ thrteré@g%/&%\n@:ﬂtoéfle‘% egqgg?rtn?%fr%%gr.@?%ebga%&%]gﬁaowI i ke
portion 5@lemsAy iisesombriikaesh baﬁ@wz%emt:khntn@ﬁgsﬂé’a%e@h%1%144 of the body
47, the frame 51 including an inclined suppers plate 52 which is sloped

out war dl y lopsvarfohamd hei deayn gtoowppéK &rdokt 4@ o@hBaspdiront, rear and outer
wal | portions fornmed of a transparent plate 53 which are nounted to the
frame 51. A comwcooiitmdodstsh issrpnganated onert heei neldined suppettepl ate 52
in the maintenance el evator u0. A handle portion 56 is provided in the
bracket 4peapy ishacotdfed,sitdemwh ihe magagemanceith eohat oordiGleasntyi ewed

wi dt hwi se_(14A). of the travelling body, there is provided a freely openable
and cl osabFeedodr anggsd adond thRepdl gabtkat pe. nintanatemance el evat or

si de gang ¥ 57, integral with the bottomplate 41, extends forwardly from
the ot her SSFHRFO5T CRhd =18V hetard andadorpand 84ees f&Si P9, . IA safety
fence 58 |gs. provided extendin on n outer edge partion of the

mai nt enan%ilglcﬁgt‘ o&es;%&é g be S%F%Aeg%ﬂ%taéé & erd AgEHYWaPIABE ext ends

fromthe [ riage 16 .in,such.a way, as _to enable the
naintenang% eigéa.gﬁé%ﬁ%ggbgﬁaég %?nFﬁdbﬁl%E?ﬁfp%ﬁgé ?is%ﬁ%ked apart
opposed relaldRn.Lo the carriage side gangway 18. A safety fence 19 is
provi ded extendi ng al ong an outer side edge of the carriage side gangway

18. A | adder taﬁgagggr@\fggeamw@%ﬁesea%n%rﬂggwa\bﬁa%@d 57 and at the
according to the invention includes a vertical run drive means
disposed below a vertical movement path for the maintenance
elevator and at either of the underside of the maintenance
elevator or the upper surface of the lower frame, and a ladder
provided in a lower portion of the post at one side.

According to such arrangement, the vertical run drive means

is disposed in such a way that it projects from the underside




The mai ntenance el evator 40 is upward and downward novably 12 July 2004 -
2C supported cn a guide rail 60 nmounted to the cuter side of the post 12
via the earlier nmentioned bracket 42. As FIGS. 1 and 5 to 8 show, the guide
rail 60 has a pattern rail structure formed by al um num ext rfldsiubn260d
conprises guide portions 61 of a |laterakly outwardly openi ng U groove shape
for the nmai ntenance el evator forned at opposite sides, coupling-purpose
dovetail grooves 62 open laterally outwardly which are forned in inwardly
spaced parallel relation to the guide portions 61, and outwardly convexed
arcuate cover plate portions 63 fornmed in spaced parallel relation
external Ly, of the guide rtions 61, there being.forned an outwardly

o R BT B B A P ke ' HECEBUSIS o abas deverons 63 In

openi ng groove poFPFSn
the U gp 1 N dintegrally.th .t h t di
proj ect 1 SnasdeteAt po 6 g% O 2 P CtiigH! a7 1 he CrF Bl on. The
ngagemenl ARHLPTBlaEAn gl Bl AMLIRIL LigRS, 13 e 0np0stLe <

out war dl v pIQEFHEN NP0t 81 Sh OUEE PDAILLENS. HS LBIGOLAN! ¥of hgrew th,  The

guide rail 60 is fixedly secured by an én coupli ng nenbers 28

attachegai®o ts t 0 FmSl -eof; at _a rality of
verticalI%pgﬁggggqﬁbgég?gggiqggc ‘§¥m§hg%%%%gﬁrﬁd"h%ﬁb%rQPfgbis gantry
shaped parplag vy awiapdchd 9a48gs. have free ends brought in abutnent against
coupl i ngpur pose dovetail grooves 62 fromthe outer side thereof, with 12
July 2004 - fGra i hokrknc66 ASSEd-SdUioHaN i 1frederel the legs fromthe
outer side, the bolts 66 being brought into thread engagenent w th nut

el ement sc&dtdiagi té amedimrdrhiibnt henpeaspk i Agedoved Birtungaeoese87s The

mai nt enance el evator 40 is vertically novably supported on the guide rai

60 t hr ofigh tihengiinfdnaate re&gukadvr omciobiimg @ ébrdndemater al faegul ati on
rollers 76 which are arranged in the bracket 112. The bracket 42 has a
gantry BPeisedlge olpyiseckr®ndedconflihgunatntenaopeleyatomargddt e post 12 such
that to free ends of its two legs are freely rotatably nounted the

regul at #BHIEMN B3de B8ldearaifi BROERgEgen the gosEesiger foomyiging or bei ng

t her eby_supported and guided. In order to enable the maintenance el evator
40 to bEh%ﬂ%éPB?@a”&ﬁ‘de war dF§ hevede dladaghd heggai Bt &1 geble a pair of
chains, _right apd |ef an exappl e of ' the to-be-engage el enent and al so of
t he cor%PQﬁ%?Hﬁn DRk é?éf%ﬁliﬁngg}lﬁ@ﬂ&é%ﬁ]Qhﬁem?Eﬂﬁﬂ”gﬁg%uﬁéefﬁt%%d t he upper
frame 1 pQsi S .t he.chai.ns 80 bei respectively connected to

t he Iow%?d %rplargr@ééig%mgﬁg Q?%lﬁBpfe?mWerda EESTY hﬂ%@ﬂdgoﬁ"ﬁfqlﬁ@gel ements 81. For
this purpaseqith I a t e L nst. t al ui de portions
65 fron{oufb?lg¥gg%p%hﬂ?hggﬁa%%?gﬁgnégqgiggg%%ﬂiﬁﬁ E?J%chg%g i's provided

verti caprdydnrdid \yABans 85 operative to engage the chains 80. On the
undersi de of bottom plate 41 of the body 47 at the

Acceording to such arrangement, the aluminum made guide
rail, including the pair of guide portions for the maintenance
elevator and the engagement portion, can be easily and
inexpensively fabricated and can be mounted (secured) to the
pcst in a simple and easy manner. Since the engagement portion
is provided at one location, it is only regquired that one set
of fall preventive device be provided, which means simplified

construction. The maintenance elevator is guided by a pair of

guide portions for upward and downward movement, SO that the




forward end there is provided a bracket 86 in which is di sposed 12 July
2004 the vertical run drive nmeans 85 G. The vertical run drive neans 85
conprises a notor 87, a reduction gear 88 and a brake neans 89 geared to
the the motor 87 in longitudinally spaced apart relation, a pai4uhb208bot hed
drive wheels 91, right and |eft, nDunLe? to an output shaft 90 of the
reduction gear 88, and pairs cf vertica Fy spaced apart freely rotataable

t oot hed wheels 92, 93, right and left, arranged forwardly of the toothed
drive wheels 91. A pair of rods 9u, right and left) are upward and downward
novably di sposed in the bracket 86 via guide nenbers 95, the rods 94 being
integral%& connected_gt t op. ends thereof by adjunper_plate 96. Upper shaft
menber s §FEAFEHi xBd T VEppETEIpEHT ofis PEEVEHE D £8PRGIALFENE Y 98 t hrough a
pin or t@_!likQJlgdth a freely rotataple ygfgr t oot hed wheel 92 nounted to
an upper ﬁbﬁtgﬁﬁ 6t WAdRVEr URHRE Cupperi SRER T nEnBet TR, TABRIe each upper

haf t 7..th ' i ded [ ' [ 98 whi ch
i ges ey Bp bR S 8 tinade oL Rar el b BERG I SHTARSY dod an upper
detecti AV i m | d ti h ti haf t
menber 07 Whh Ve LA HoSinES TR LB GEE LR LeEr O LA LSpr i ng 9.

Lower sh%fggrevmr Sad QR at e flt gﬁ % %Fg%%e%}\g@rc g&(giiggn% og%%{gﬁtrespecti ve

rcds 94 ree vertical novenen each ot her, | ower

freely qu@tﬁgﬁ%ehggﬁ?ggewg 23 %%thgq to the lower shaft nenbers 100.
Bel ow t he respective | ower shaff ‘nmenbérs~100 are di sposed | ower conpressicn

coil 12 Julph 20QfererdBd EMSdANGSNL0LAANLS, b Fnlgﬁt:t&ﬁ‘ ri%ﬁp&‘m,ﬁft'g\ése' ower shaft

menbers 100 upward, there being al so provi ower detectin Vi ces

(limt swbches) abQ2ndiy sdetadds, ngi fite an@SPRAEL T ¥6a l19Mekashaft menbers 100
whey. noved downward agai nst the | ower conpression coil springs 101. The

chai ns 8@raventivai ted o@n inebpRGt Avea i eel padotakadd 1 vapper toot hed wheel s
92 fromthe front side for engagenent therewith and, in turn, trained on-
respect i yestootrleddoppisi¢ewbedhs 9tufmeom sivearcearasd dest dterangagenent
therewith, being then trained on respective freely rotatable | ower toothed
wheel s 93rge¢dmavBed ffrenebyiorntt surtanpsgententpadOneddie hbr acket 42t si de of the
mai nt enance el evator 40 there

holding surface, there being provided an interlocking means for

moving the pads away from the abutment surfaces against the

resilient urging force when a suspension tension is being

applied to the cord element.

According to this arrangement, during vertical movement of

the maintenance elevator, a suspension tension acts upon the

cord element and therefore the fall preventive device is in an

inoperative state in which the two pads are moved away from the

abutment surfaces through the interlocking means. Therefore,

the maintenance elevator can be moved upward and downward in a

smooth manner and without difficulty. In the event of the cord

element becoming fractured during vertical movement of the

maintenance elevator, the suspension tension acting on the cord

element is released and accordingly the pads are caused to move



is provided a fall preventive device t10 operative to act on the engagenent
portion 64. The fall preventive device 110 is di sposed above the freely
rot at abl e t oot hed wheel s 92, 93 and has a box frame-like body 111 integral
with the bracket 42. The bcdy 111 is forned with a vertically @&4@%8@98

t hrough-hol e 112 into which is inserted fijgom bel ow an upstandi ng shaft 113
connected to the junper plate 96. A block 114 is fixedly fitted over a

medi an portion of the shaft 113 and, above the block 114, there is disposed
a conpression coil spring 115 urging the shaft 113 downward via the bl ock
114. The bl ock 114 has a transversely extending horizontal pin 116. In the
body 111 there i% provi ded a case nenber 117 which 12 July 2004 - 24
conpri ses "7t (iPEaFTERESEER ankRNITAPY pintes- Shaped ibaRR: PBIBEBn{rTe, a pair of
armportiaqns,. rjght_and |eft 19 extending fromthe base portion 118 to

t he engag@ﬁ%HEdp%Pt Fion RS %at]fﬁzdF%%é}l@i“ngoBjdt“igoﬁ‘érfféfﬁsfP éd't o free ends

f th i | 19. Th d i Vi , i 120 t d

Bpéte i gng;g‘ﬁg Céﬁmﬁeafré?% P&&éﬁ&aﬁo %Oﬁégfg Bﬁbﬁga O%i éggesa% iggif%:aﬁﬁgﬁt er

si des. s i ons i ne incl i

gui de facgg%z%; ’\Aﬁ;ﬁ%hffaggnép‘%qegts%?et%e%gggha‘g%héflg?o%er FERST TS pper ends. A
COV ! eTRSALIAP thobed)he B AL IAVLEIAPENL PO PRLET- 036, o 18 St epbed

portions 121 is pro ich is fixe € respective pad-r i Vi ng

Por ti on 130043 nbebisck?BenPadts r12¢ divRosed, Wit him dhe pespastive stepped

portions 121 are of a wedge-like configuration an ave I'nclined surfaces
whi ch ser verasrdnehidied gHhdad SUEfacas184a 4264 a?%’tt%néu?&a'{%ist he

respective inclined guide faces 121a of the stepped portions Par al | el
opposed sundafrepads.the pads are forned as flat holding surfaces 124b. A
pair of links, right and left, 126 are vertically pivotably nounted between
the armportions 119 of the case nenber 117. The links 126 are attached at
their nedian portions to support shafts 12S, inner ends of the |inks 126
bei ng r espPBLER VEEQGRTIHSc OB dTHED DRAINGSY i zont al pins 116 of the block 114
for relative pivotal novement. Quter ends of the links 126 are connected to
the | ower por tfiléns! oflluseraeaspecei smbogadsnti 24 thd rhgeyt 2004ntids  t hr ough
| ateral pins 127 for relative pivotal novenent. As earlier described,

chai ns ggagﬁegq:ﬁapggﬁlgigéu@uqu§§|§ide view of an automatic warehousing

facility having a maintenance-elevator-equipped handling
apparatus employed therein;

FIG. 2 is a partially cutaway view in front elevation
Showing the automatic warehousing facility using the
maintenance-elevator-equipped handling apparatus;

FIG. 3 is a cross-sectional plan view of & maintenance
elevator portion of the maintenance-elevator-equipped handling
apparatus;

FIG. 4 is a front view cf the maintenance elevator portion
of the maintenance-elevator-equipped handling apparatus;

FIG. 5 is a perspective view of a guide rail for the

maintenance elevator;

FIG. 6 is a partizally cutaway front view of a vertical




rot at abl e upper toothed wheels 92, whereby rods 94 are noved upward agai nst
t he upper conpression coil springs 98 thereby to urge the shafts 113 upward
agai nst the conpression coil springs 115 via the junber plate 96. The
upward novenment of the shafts 113 results in downward novendadtJuhf 200¢ pads
124 via links 126 and the |ike. Thus, jt#he. foregoing elenents 94 to 98, 100,
101, 113 to t16, and 125 to 127 constitute interlocking nmeans for noving
the two pads 124 away from each other against resilient urging force when a
suspension tension is acting upon the chains 80. In the above descri bed
enbodi nent, the maintenance el evator equi pped handl i ng apparatus 10 perform
a conbinﬁLgog gg.quratkqgs Lnﬁluding actuating t he horizontal run drive
uni t 25886 hEPF 2o%t ATy “Ro Ve B 41V L FY HY Th6ay oed Baediktieng t he verti cal
run drig,ep 30 to nove the carriage 16 upward and downward, and
actuati ng th andling el ement 17 to perform forking novenent, through
operating ceygangds; J §s ) nipulating the control unit 39, so that
delivery of Ioégg3H%§ g%gt$¥6 %gﬁﬁﬁﬁeFl%%d?ﬁaeobéleigﬂp5“%ﬁ the rack 1 can
be carrg@gkpgbptgyﬁing such operations, the nmaintenance el evator 40 is held
stationary at 1ts [owernost position close to the lower franme 11.

Therefore, wign.gifs LS-REKESS r r el ‘ uly 2004 -
26 for access i%ﬁg th prede?g¥ﬁ%ﬂégﬁggfﬁgﬁ ggﬁ%ﬁ59§§€# ]iﬁé%%% rest, the
oper at opoe@in;at one side of the maintenance el evator equi pped handling
apparatus 10, pass under the bay w ndow portion 50 for entry into the

pr edet er i nedGpa hLswkt hortiaany ORSLEYCEien dug 4o dhei gmigienance el evat or
bO, while at the other side of the apparatus 10 the operator can wal k on

t he mai merance! el emahbensicdeeyanguey e§rifmed EﬁdMnFnéﬁpatquugr edet er m ned
path wi t hout any obstruction fromthe maintenance el evator 40. The

mai nt enéhicd skenetanitsudndthersedbddineatryf ngeotvediteogency repairs as

requi red, for exanple, when sone trouble has occurred with the carriage 16
or a |oad c8EFapdk ifag rrRTiupléd, cievarl $ides view qfurposEsenhncarryi ng out
regul ar mai nt enance and checkup. A ground-side operator can get on the

mai nt en2ifé ter etritioPedi i ddangvweBpasaty Witlichi pepngsenes ladderh@9 and, from
t he gaqgﬁ%y.57 si%e he, can_open the door nenber 4% to get on the

mai nt endteE L BFRY Aot MantN A%kl ate the control panel 55. In that case,

i

necessary opfégHHon S carriggYout in such a manner that the operator in

the mai ntenande ‘el évat tT20°5b51% iVRE ¥ & BBPEF Bddy  Port®Eon in the bay

wi ndow pont-LRL R0 & i.pul ate the control panel disposed in a |ower part
of the ba§]mﬁndow66§¥ ion 50 while |ooking forward, backward and/ or

oi deways Lhroughhe Lranspacent, kal s 23,400 of Lheul Bis Yhewbeing -

obstructed by the post 12 and t
device portion of the apparatus:

e operato

FIG. 13 is a partially cutaway front view of the fall-

preventive device portion; and

FIG. 14 is a partially cutaway side view of the fall-

preventive device portion.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

One embodiment of the present invention will now be
described with reference to FIGS., 1 through 8.

In FIGS. 1 and 2, a framework-like rack 1 defines




is forced to assune an unstable posture, he may control the control panel
55 by right hand, for exanple, while gripping the handle portion 56 by |eft
hand. In this way, the operator can mani pul ate the control panel 55 so that
the nmotor 87 cf the vertical run drive nmeans 85 can be driven 1Roluyar804nd
reverse, whereby toothed drive wheels 91; gan be rotated forward and
rearward through the reduction gear 88 and out put shaft 90. Thus, the drive
wheel s 91 which are in constant engagenent with the chains 80 trained
linearly (in a rack fashion) between the upper and |lower franmes |3 and 11
are driven into forced rotation, so that the maintenance el evator 40 can be
moved up I de ,nal oses of taking corrective
action |ﬁ8%§§§l%?g?éggvgg Gbs a?%?“%&aﬂ% l t FEGRS APRRGcETeBRvat or 40
can be br it t.0sa p..at 10 ite to the carriage 16. In this
case, thegﬁgghfgn%né%&glgv 1%182§ eb%g?ﬁ%%ﬁ%% h%y¥%%|t ot & Bp05|te to

the carrigge Side-0anowayodB Al an, eenchaxel o Uiy upperd and downwar d

novenent of the mal nttenance vat or a suspenS| 0] acti ng

spon The ol e 5 b i sssanet s i wngtatilde 1 b, e

frame 13 by the coupling el erfent rive wheel
91 for engrggmeBhgdier eWbEd,:sSQ;EhM I Qemaof‘?lrt%h%‘cé)fel%b&t&hﬁ' n 80 which is

posi tioned above the freely rotatable toothed wheel 92 i's subject to a

suspensi oaqu peioandidgr agfiire c68SHERSHOfbeRBEL Oh LherE@deridnage ntved
upwar d agai nst the upper 12 July 2004 - za conpression coll spring 115

v-_a the uper 4f eeeercdahgt abing thethedswheel 92 and upper shaft el enent 97.
As a consequence, the shaft 1t3 is noved upward agai nst the force of the
conpr essi on c@ihk mpimtegalds aliesatdre-cqubpssd phadkir@bapiraame 10ies the

bl ock 114 which is integral with the shaft t13 is noved upward agai nst the
force of &Heagehpiasdrdl tbidorgpising d1boweThlsama Hé,| angesirl26 are caused to
pi vot about the s%pport shaft 125 to | ower the pads 124. The descent of the
pads 12u PRUGudés tRateffedieass M idggtorembvaiuans phaes tise howmi ng
surfaces 124b are noved away from the abutnment surfaces 64a, the fal
prevent | VRIRFSi BELEMBRBeY 91 HPﬁé%yrQﬂQﬂeFQﬁj%0H85eﬁQﬂmﬁvé1 RN BBr, because of

the fact that hhe rqgu ation rollers are gui ded by the guide
portions GE°Tt heFHE hBt?ﬁﬁREPB$EQQ%oFP?rﬁfPer?WP%|9§sEh%rﬂ98&ét istic

f eat t t.or. u0 b thI d tl
oper at od | S TNET dCan8 HOURRAr & TR RERoS %ﬁzfr?;%aeﬁ o et R devi cet oo
become t WAed 08 (4L LESRONSE ERs Id1RABEENLAOholdiBUPREr, Shal t menber s 97,

and |i kew se the |1 ower detecting devices Becone hed on in response

to the deéﬂH%@Q1Qﬁgtda@yP0V%Hé %B?$Eag55”@eﬂéinéogulégﬁe?oP eﬁ@R@c*' ve

det ecting devi ces 99 are in sensing opefation In this way, there is no
ener gencyursisirdadhdoandard hﬁl'f‘@fl%{f euibberggkhs cad ghﬂ@e@rdl‘éﬁg”‘?ans 85 perform
al

their normal operation and the preventing device 110 rs held
i noper at i opposAse sdeteeds abay ef tmfr@apaa@a& phseAnLYi Ngh Gk required
carriage 16 there is disposed a handling element (fork element)
17 which is retractably extendable relative to each storage
Section 2. The upper frame 13 has guide means guided by a
ceiling rail 5.
The lower frame 171 carries at one end a drive wheel 20

movable in rolling contact with a flcor rail 6, and at the other

end a driven wheel 21. A pair of guide wheels 22, right and

left, are free-rotatably provided at both ends of the lower




12 July 2004 - 29 repairs or a nmaintenance and checkup operation, the

mai nt enance el evator 40 is caused to stop upward novenent and the brake
nmeans 89 is cperated; and then the operator opens the door nenber 48 and
moves onto the maintenance el evator side gangway 57. Protected!dyulyhdiod
safety fences 19, 58, the operator can_transfer fromthe maintenance

el evatcr side gangway 57 to the carriage side gangway 18 while having a
hol d of the safety fence 19, 58, in order to carry out the required repairs
or mai ntenance and checkup. Upon conpletion of the required operation, the
operator can return fromthe carriage 16 to the maintenance el evator uO by
utilizing the.gang 57. The i ntenance el evator 40 is then |owered
to its Iomgﬁﬁ%éﬁqbgg¥ ﬁéﬁdgﬁﬂm?ﬁé %ggFﬁperBW%ﬁﬂsaﬁﬁwiﬁéd@$dﬁn&h@sing t he

| adder 29, ryphgreuppn: a sef, i Of _operations using the maintenance elevator
40 is ended. During ubmgrgbgilﬂdﬁgm§¥bdhﬁg%ﬁﬁﬁﬁ WG LRRI vt ORgneed el evat or
40, if onegehain8Q-becanes,{ra or,.stretched he brake device 89 of
the vertical run drive means éﬁgég%%gf%éeTﬁﬁﬁggp%% e%Poggﬂgﬁ &Ptuation. The

suspensi onthensii98 @ddingoupg LhesfiLee r.ot.a le t h wheel s 92, 93
about which the respective chain @%]fgﬁk¥%fﬂgﬁgﬁgﬁigF§§ée ,aﬂﬁsreupon t he

shaft nmenbeyse $PakdQ0uapgeshidibed r asti.c.forca of the
conpressiony%%il sb??%gEQQS, 101 ?%q?%néggg%ﬁz %%?ggt?égﬂg%vices 99, 102

i noper at i veedubtdon didagl 6.t he brake device 89 of the vertical run drive
means 85 is automatically actuated to 12 July 2004 - 30 stop subsequent
vertical novemdnvemfichherummidmniepancie sbevatRndss twal ahm @ Lherpperat or of
the situation. During upward or downward novenent of the maintenance

el evat or 4pverf fband 16f, tive veraios! 80 ibecon® B0 astivgegeande thathe preventive
device 1t0 is autommtically actuated, sinultaneously with the functioning
of the abot&rdageritbhedThe alartdesl oiriveoupreBéntorrdre seri véranantergl evat or 40
fromfalling. More specifically, when the chains beconme fractured, the
suspensi orf i ¥RsPe e Retwpendt Hee Upped I esd rotratabt mwgeebs3B2 i s

rel eased aﬂ%iaccordinalg various_el ements including rods 94, junper plate
96, shafts TLIYTEHFbPBeRE 14 Ta2@ cagpies edrive rérali 33 Wddahwes d novenent

with respect 1o {he boﬁg 111 under the resilient force of the conpression
coi | springe g8, A8 CARPUL SBELE (SXteRaing fkeT B FPauek et 8d2atiut t he

support shafg,.1 Lhdi cated. b rrow Ain FIG 7) to elevate the pads
124 (as indi%gté iﬁ@%%?%v@ o) Saf?‘op&é't%“ﬂéd% 1% dd¥®) @ward, the

et s R IS e e 120

in a wedging fashion, sot olding’s aces rd the

engagenente1pRELT 84: hp S f .go.into abut nent
agai nst eé%h othg?ﬁ m%e?éhpggd?ﬁgppgﬁ? %?ﬂbgn%?%ggggiﬁgg%igofﬂgss into
oper ati on.guTHusyhdd1e BRidIPRABE eI LAY AlHer4Orde RECYSNLRI from falling due

to the fracture of the chains 80.

connected to & counter weight 36 housed in the one post 12. The
other end of each cord element 34 is connected to an upper
portion of the carriage 16 via second guide wheels 37 disposed
in the upper frame 13.

At one end of the lower frame 11 there is provided a power
unit 38 for controlling the horizontal run drive unit 25 and
vertical run drive unit 30. A control unit 39 for centrolling

individual operative portions of the maintenance elevator-

equipped handling apparatus 10 is provided at the other end of




It is to be noted that in the case of the chains 80 12 July 2004 - 31
becom ng fractured at a | ocation | ower than the toothed drive wheel 91,
on' _y the brake function works and the fall preventive device 110 does not
operate. In the above described enbodi nent, the control panel B5Jily 2004
provided in a lower part of the bay wi ndew portion. Alternatively, however,
the control panel 55 may be disposed at a different | ocation wthin the

mai nt enance el evator 40, or in an upper part or side portion of the bay

wi ndow portion 50. In the foregoing enbodi nent, the bay w ndow portion 50
is provided at one side of the maintenance el evator u0. However, in another
enbodi nent _of the invention, the bay w ndow portion 50 nmay be provided at

t he ot her WBdEC{HodFranenber 48e siaddyobrurdtt BBtiRsiidescottnohe mai nt enance

el evator 40. In the foregoing enbodi nent, the to-be-engaged elenent is in
the form GHCRAEHAT IABhEeF ICERAYH 80) by way of exanple. As an alternative,

it may be rack rtically arranged al ong the post 12 at the_ other side
thereof, in V\hf%;ﬁﬁ‘gsefipﬁ’ﬁp&}ﬁgﬁbeé?‘@aet@ EHEWB U Rt 1R opleHETer ti cal
Vertical  FuneBAE nBar Ba TE" ALCh0LERR 7106 RRMIGITURAEC 2 pr of ects
outwardly fr -yn I f _the maintenance. el evatar 40, so that a

mai nt enancé gg%&%ﬁégkgﬁgg%gggﬁyj O?owovﬁgn§e?§ﬁgﬁl T%ﬁgéﬁpgeb ans 85 can
be carrie in, a..condi ti t. .t he mai ntenance el.evator 40 is held
stationar %hgtgﬁif_té; d?g%;c% edél% Q%ﬁ»&a&%yﬁw%%&y pé’@)él%gs??? otr“atwhi ch the
vertical rm%“géda\fﬁengﬁ‘p%%gI‘{,ﬁ%'a%a%ﬁcjnegAe\E}%??‘%S@gFQ? ulprgeey surface of the

| ower franme 11. The outwar roj ec fun drive means 85 may be

provi ded wat he@nrepessh)fof &b Q?a%%ev&%‘ﬁ%_"arl]% hlgn%?rrpé@ﬁlngufgrv §oxaS

required. The fall preventive device 100 i or egoi n erbodi ment is

such that shhpéd fb@ldgi 0y ephasess b228cadn bherpads A2g-angcbysught in
abut ment agal nst the flat abutnent surfaces 66a thereby to prevent the

mai nt enancereleyaton #bider 0or f@luairdgand\SloaRuatd @bRahdée wnhenever, the fall
preventive device nmay be such one as utilizing camform brake el enents as
enpl oyed iertedds piperdlar tfrofhnthchérbot egaliengr erzodbment plebe lengagenent
portion 64 is

front plate 43 extending upward from the bracket L2, a side

plate 44 extending upward from the right side of the bottom

plate 41 and having a side edge integrally joined with both the

bracket 42 and the front plate U3, a rear plate 45 extending

upward from the rear side of the bottom plate 41 and having a

side edge integrally joined with the side plate Ui, and a

ceiling plate U6 integrally joined with upper edges of the

front plate L3, side plate U4 and rear plate U5.

The maintenance elevator U0 has a bay window-like portion

50 projecting outward from an upper part of its body portion at

one side thereof as viewed widthwise (144) of the travelling

body 14. The maintenance elevator L0 has its width or

transverse length UL0A designed to be equal te or slightly

larger than the transverse length 124 of each post 12, except



formed integrally with the guide rail 60. However, the abutnent portion 64
may be formed separetely fromthe guide rail 60, thus fornmed abutnent
portion 64 being disposed on the post 12 side. In the above described
embodi ment, the fall preventive device 100, as a vertically rgiy&004

el ement, is disposed between the nai ntenance el evator 80 and the post 12.
As an alternative, a fall preventive device 100 may be provi ded between the
post 12 and the carriage 16. FIG 9 shows anot her enbodi nent of the present
invention. A control shaft 106 is geared to the brake device 89 via a
differential device 105. The control shaft 106 projects into the body 47
and has handl e 107 pr.ovided on its projection for 12 July 2004 - 33
cont rol %a?n %@H‘%%@Pﬁéﬁal%”i ?np%étion is provided with a |l ever 108 for ]
releasing th r ak, i.ce,.,Accardin o_this _enbodinent, ir~ case that the
mai nt enance g?%bgggﬁﬂﬁﬁ?ﬁmkﬁﬁ Pﬁpg§§?5§t6%¥HH8§Fd§ i"A%&n> Lpper or

i nt er medi; rd f. the vertic th for. the maintenance e' _evator 40
due to, Tlg{r:(‘g %gn%?gp @8%%? gﬁ%}té %l toﬁat“ﬁ% beoldé(cFH g:‘%gytf%“}ﬁ gﬁ power

. . . 0 |
cont 1ol WL RN ES, body 3% TREChRGTATer S WD RIHCRG. (hPHEABT 6 107, can
control PEﬁaécﬁveThéQﬁayt Qiﬁ@ﬂ@%%ﬁﬁtﬂﬁ"tti%ﬁk% g '?ﬁ%rﬁgﬁérggﬁ'&né he oper at or

contr ol e handle 107 so that the rotation efrfor ransmtted to the

toot hed ditue utheshordionshenaly bhe: MRLRLenanse; elievasorn A cap be | over ed

to its | owernost position. Such arrangenent or lowering the nal ntenance

el evat or m4thine manual reend rol. | addertras Basddesn;d nguLeqspes safety
arranged that even 108 is rel eased so engaged. elimnates the need for such

ener gencynekicegdesuseatti platee Spr ieretay maiktkdanes, eigvadpderg t oaduri ng manual
downward nmovenent, it is when hand slips off the handle 107 the | ever that
t he brakbaméhd per83n Stauts gqratviided [iyn EhE&Drat@etou2ld illustrate still
anot her enbodi ment of the
At the other side of the maintenance elevator 80, as viewed

widthwise (14R) of the travelling body, there is provided a

freely openable and closable door member L8 of the foldable

type. A maintenance elevator side gangway 57, integral with

the bottom plate U1, extends forwardly from the other side of

the door member L8 at its closed position. A safety fence S8 is

provided extending along an outer edge portion of the

maintenance elevator side gangway 57. A carriage side gangway

18 extends from the other side of the carriage 16 in such a way

as to enable the maintenance elevator side ganway S7 to be

positioned in spaced apart opposed relation to the carriage

side gangway 18. A safety fence 19 is provided extending aleong

an cuter side edge of the carriage side gangway 18. A ladder

29 1is provided between the two gangways 18 and 57 and at the

lower end of the post 12.

The maintenance elevator U0 is upward and downward movably




invention. The mai ntenance el evatcr side gangway 57 and the carriage side
gangway 18 project toward each other in such a way as to reduce the gap

t herebetween to a mnimum The guide rail 60 for guiding the naintenance
el evator 40 for upward and 12 July 2004 _ 3,1 downward novéaedty 2¢04rade
in a pattern rail formby alum num eztrysi-en and is formed wth outside
nmounti ng dovetail grooves 68 | ocated in spaced parallel relation. at outer
side of the respective guide portions 61, the dovetail grooves 68 being
outwardly open. The guide rail 60 is also forned with an inside nounting
dovetail groove 69 |ocated between two coupling dovetail grooves 62 and

open in . both sides of .t i nner nounting dovetail groove 69 are
fgrned r%@g¥ﬁﬁ%dﬁFbgT§Hf %r@ﬁéiﬂfﬁﬁﬁage$d¥%FEﬁs G éh@eﬁégﬁé%n the two

i de portd 1 0S| f. n_.out war dl oj ectin agenent_ portion 64
g:‘“ a ploa %étgggf ?ggaulrtzltei %%ﬁvﬁ%?cﬁeri}ts&lnﬁ elérr%ﬁkl% Jfgr n%ﬁgaﬁ?r ghénﬁLﬁ ge plorti ons
61. To t 5.d i \Y/ i roqQves 68 are_vertical posjition
adj ust ab?@ BOnghﬁ? bg:hs@ggg%égglag?mﬁ gaglg na?ég r%ﬁc?tg?%ﬁﬁmﬁoﬁg%ﬁf via bolts

and nut sy Hen$QNs Aksrddi @ §ndS&hoh05eP Lﬁggeaﬁg£OH g?Lnnst position stop,
) toge

| ower nost™ positicn stop, and emergency sStop an & ®@ith energency

SLoP. Cogmikkal 2y uatkadOPdLRhL R HIFHERIY ARGV SAL PORILLONS, Where so

required, they are arranged in space el ation. gui de

el enent sel&3aabe @iriaghed dppok e isngkde Ut ' ves 69 via
bolts and nuts. On the bfggﬁet 45 si de ofB?hgggggg¥%%3¥%§gé?gvator bO there

are nourgretveensdoparalstsFA1 0¥ i @tkakd Melunieppasl terk& tihe s L, el ements
71, and sensor neans (limt switch) 78 operative to act on the gnergency

st op 1zparelyp@@04el BHatdogsta’Zhe Quidrepost ®insskde fHfd t he post 12 at a

| ocation adjacent the lower frame 11 are di sposed a notor 130 and a

reduct i chityaadly Ipnfexedarantingovhe paitet pmanicasebevairaed 40 t o nove upwar d
and downward, with a tcothed drive wheel 132 nounted to an cutput shaft
from t heSheadcRarsn lgearelrtana extereel \y oft Bialgue de optritednahelel 133 di sposed
on the %%ggr frame 13 side. A pair of chains 134, right and left, are

trai ned GeRh B EOT BRSt IRBdOWHEEHSY 132 ndRa U I3 oovhed@vdionst8 34 bei ng
connected. at opposite ends to the upper and | ower portions of the

nai ntenalﬁ'ggpr@?‘g’\?%?o}:hﬁd?w?ﬁ PYAte BOR}LFMSt PBn, internediate portions of the
respective chai 34 are positioned between the chain guide elenent 73 and
the chain gu?rge%%oﬁt$r69?v?08?%9108ei5§g“@5?déﬁ LAMRE N @ErREE i on. A control

panel 1 r rolldi i.pt enance el evat or,_ 40 d otherwise is

di spose E%Q%lﬁggt‘?%#aggtlw&%ﬁi% HeteT™ Op%tdl%ggc?q@n gear t31. On
the bra irdg; . aint.epan e r..40 there ] rovided a fal
prevent?%gtggépgg %%;5%2?5 |f@*?@'a??eo%&%%%%gﬁgdﬁéﬁ%RP %grgion 64. The

fall precentéyeirdevigientaQ, raicaPeseth Al oo SAMNEEL en,the upper end
of the chains 134 and the nmi ntenance ePg%atorgg%%Qﬁggg% be rame-1i ke

body 1l4bonhdeidest egrite whihgdatbpaokeh 62.cnthe £l ldpge@f the body 141 is
formed with a pair of vertically extending through-holes 142 into which are

i nser t edutvardlabpretpidigglditicogness edrt sodh@suppasgrands of the chains 134,
therewith.
The guide rail 60 is fixedly secured by and between
coupling members 28 attached to the post 12 on the outer side
thereof at a plurality of vertically spaced locations. Fach of
the coupling members 28 is gantry shaped in plan view and its
legs have free ends brought in abutment against coupling-

purpose dovetall grooves 62 from the outer side thereof, with



12 July 2004 - ~6 A shaft nounting plate 144 is provided which fits on
both of the pins 143, the pins 143 having respective threaded portions 143a
formed at their | ower ends which are threadedly engaged by nuts 145

di sposed bel ow the plate 144. On the upper side of the plate 1¥4Juliel84ar e
provided a pair of spring holders 146 whipgh-fit on the pins 143, the spring
hol ders 146 each having a first conpression coil spring 147 di sposed
therein, the top portion of the conpression coil spring t47 being brought
into abutnent against the ceiling of the body 141 frombelowto resiliently
urge the plate 144 downward via the spring holder 146. A shaft 148 depends

fromth 4 |y bet the pjns.143 and h her 149 and
bl ock. 150 fA T Eed” LHEPBbn T OB Do O THERS 16 proyPaSd Shitie 1854 ch goee
into th i hr ead tion 148a f 1 a

port i on of FEe CRare I’ TRe bl Bk 2150l iss ALt ST arRY B Bt ng

hor | zont alp! BLdmrts 6 ARR (TRORAL AoRy) S.f gﬁﬁ:inégﬁgx?ea%gsltegggn?\%%y 141 The

case nenber 155 conpris ongitudinal Ty rec on 156, a
pair of argm portions, right and left, 157 extending frcmthe base portion

15b toward the engagenent portion 64, and pad receiving portions 158 fi xed

to the free entigse GfzihbenRI® BOLHd @RS LE S5 Qgpgiééziyr58538ﬂ¥n9u§§é§£e s 158

have respective step portions 159 cpening at t opposéd s nd

out war dl y cor keatged dsi pes, egpﬁﬁﬁﬁﬂéhS@éﬁgﬁ%ﬁaiﬁéltﬁ@%u%é@ﬂﬂ??elﬁéé%‘¥%'y 2004 -
C

37 portions being formed as inclined guide faces 159a whi come closer to

each ot hermndnlateralpnegd atii b Ctd 1ARrsATE QL Eh BRI @A HEkd SnPEgyi ded for
closing the outer opening of each of the stepped portions 1S9. Each cover

nmenber 16Graskét ¥&d tohe heackspedt hus padnregeiivipag Pafdd-eBedaBiavi a a bol t
161. A pad 162 disposed in each stepped portion 159 is of wedge-shaped and
has an i néChhggurAakipacepaminghtows dabhé rmoisitne® spehdenk s wof aeee 538, goes in
abutnment with the inclined guided surface 159a of the stepped portion 1S9.
Opposed p&falf2lItoulegseseof redly patatady defritee thatrdeulldthen surfaces
162b. Between the armportions t57 of the case nmenber 155 there are
vertical | yoﬁ!‘%? dBIy Tl CBdeREagsT Fhefeuidakesriioght & hrfer being 166 via a

transvers xt endi ng su rt shaft 165. These |inks 166 are nounted at
central p%b%f%ﬁ%sﬁyﬂa?éhﬂd gﬁ8t$E%Q$Gpport_shaft 16S) their inner ends being
Do oneh ot her Tosrart dinetapte o b ntroie s e aeahrs B votal 1y | ro!
connect ed i f .t respecti.ve pads _ 162 viag a
transverse ealte&%%ehggﬁ%mgﬁ%%%?%ﬁ% A érﬁoéﬁeiﬁe t%“gsc'ﬁa]g*t 8 .2 BéHelh the

upper porkj (o] ™ td.on thera. is.pLovi a_shaft guide 168
whi ch per tr?‘lh?fs}%'hg 1§ﬁ§f%{dﬂgp% oﬂagleéﬁ%\@%lret gg ?[héer%gi %8 éa%ggge%%gﬁtct he shaft

Joring 169wk oh or ges Che ohat e ke e e o t e acher 028 and bl ock
150. Ther efame,11t hed pats upper araneesi | igpblyrdidas &Y thbBechains 80

being respectively connected to the lower frame 11 and the

upper frame 13 through coupling elements 81. For this purpose,

the chains 80 are abuttable against the chain guide poertions 65

from outer side. On the maintenance elevator 40 side there is

provided vertical run drive means 85 operative to engage the

chains 80.

On the underside of bottom plate 41 of the body L7 at the

forward end there is provided a bracket 86 in which is disposed



12 July 2004 - 38 second conpression coil spring 169 for abutnent against
t he abutnent surfaces 64a. When a suspension tension is acting on the
chains 134, the foregoing elenments 143 to 16i, and 165 to t68 constitute

i nterlocking nmeans for noving the pads 162 away from each ot het2dghi2{¥i4 t he
resilient urging force. According to thisstill another enbodi nent, the
operator, having got on the nai ntenance el evator 40, actuates the notor 130
to run the chains 134 forward and reverse in accordance with a control
instruction issued, whereby the maintenance el evator 40 can be noved upward
along the guide rail 60. During the above described vertical novenent of

t he mai nt epance,gf ema L 2 -suspension tension is acting on the pins 143
via the cﬁgﬁﬂs { 34 §n3?5t eﬁgfgféﬁpgﬁé ﬁﬁ%ﬁ?@h&ﬁ%%‘épgv%Tb #8373 bei ng

supported gndeposusRensth t he .pi; 43 via the plate 144, spring
hol ders 146, and the bod§a¥2¥7't%e ??%%O%éﬁ%Fé%gﬁ%I éo?VﬁngFﬁ 147 bei ng

then in capressed ot ahe. cihgopbat® 144,15 t.hg i tLoned at an upper nost
position relgsive to the bodyotéﬁéﬁhdﬁa%% lgpggﬁgﬂihéb%ﬁ%g@pfg which is

| ntegral widlactbe, pl gher 1t cubendderahafinldg os i huch, 2 igandition that

it has been el evated against the urging force of the& secon hpr essi on

coi | sprimputé8d tsoahhafitpgteshinksdt 66 afe pggy@g%ql %ggyt%t,he gupport shaft
165 to |l ower the pads 162. The descent of the pads resufts in such a

condi ti on pahas ¢heentdgesl hapecdeasdrtl SN Qdro SR abhaE {8 gg)l di ng surfaces
162b are noved away fromthe abutnent surfaces 64, the 15 uly 2004 - 39
_ fall preveats#2,d88i ceightOabei ng th, husrdrgpder ediairaopes Atdnkerodihayhe case
ef the chains 135 becom ng fractured during vertical novenent of the

mai nt enanc@ise elle@eds 40, the suspension tension acting on the pins 11i3 is
rel eased; therefore, the plate 144, spring holders 146, shaft t48, and

bl ock 150 are # dRdreal reddst PYe nighthendddycldiraindesrd hedr esidiagat f or ce of
the conpression coil springs 147, t69. Accordingly, the links 166 are

pi vot ed aBGUECHhEISEptRST tins g tbreeget &% ividi guitdedmbybars 6%, Glien FI G 14) to
nove the aﬁs(égé uBmard %as i ndicated by arrow D in FIG 13). Then, as a
resul t of CH2 Ent8 o EREa Rt SOTRoctachati e iendd ghinged byird aces 162a are

gui ded by . i ngLined. guide surfaces 159a to produce a condition such that
wedges hadémﬁ%éﬁﬁak?dg%, QBp?%é¥m? Mgy’ Ser abkad te2BeRe®e noved towar d

t he enga t i hat flat_ surfaces conme into abut nent agai nst
each o?hg???%?]f'noé' fzérl 9%? g’é&ﬁ%% Ved@%%e%l%ér%‘éﬁ%né PHULT &RBelied oper a'?i ve.
Thus, they g .S, Dr nt.ed.fromfalling due to the
fracture g?ﬁﬁgi@ggggﬁg%%ggsﬁgéngﬁkb%ﬂggéﬁ ?W%ﬂ]?gém?ﬁgﬁﬁo%ﬁ@“enbodinent,

wher e t heuygst ipeakisnnrdebye JEaRs Sd i L0 gguch, @ way that it
projects upwardly fromthe upper sur é%zsgéﬂgﬁ%ﬁﬁ%ﬁgﬁﬁfraﬁ%nﬁﬁ¥agp

el nt enanogoandhaeakipeopet atriepl vk o3RG LOhdeokertigal, run drive
means 85 can be effectively perfornmed irrespective of the position cf the

mai nt enancel klsprangrogi@hoch trgegethd calsppat fveotcamyuemBNhuier eatne The
vertical run drive
being also provided an upper detecting device (a limit switch)
for detecting the respective upper shaft member 97 when moved
upward against the upper compression coil spring 98.
Lower shaft members 100 are fitted on the lower portions of
the respective rods 94 for free vertical movement relative to

each other, with lower freely rotatable toother wheels 93

mounted to the lower shaft members 100. Below the respective

lower shaft members 100 are disposed lower compression coil




12 July 2004 - 40 nmeans 85 of such outwardly projecting type may be
provided with a cover renovabl e and capabl e of cpening and cl osing as
required. 12 July 2004 41 vdhat is clained is: _. A naintenance

el e-razor-equi pped handl i ng apparatus ccnprising a travel | i nd2JubdgO@r i ng
a lower frame and a post extending upwardly fromt:-:e -_ecaer fra e, a
carriage upwardly and do..rnwardl -y nevab~_e aicr_g one side of the post as
viewed in the direction of ncvenera o~ the tra-relling body) and a

mai nt enance el evator no-.~abl e upwardly and dow _wardly al ong the other
side of t:,:e pcst, said mairaen ante el evator being provided with a

gangway EQLCﬁ{g%dﬂpgﬂriig eyt %@..bdr‘é@'rercit?gg']to%]pgf‘.?@itfﬁgtg?&%e

el evat or - equi'pped handl i ng” apparatus as se alnﬂf? wherein

there isyphod,dedes ®Rlhk a8 S pdey QRROWBY.AdaRLEd {0 4be; pasi tioned in
spaced apart opposed relaticn to the mal ntenance elfevatcr side gangway. 3.

A mai nt enangie; elievaiean)- eguimpede PandhkngnARRAP AL S, C OHREH Sén?.@ca travel ling
body ha-having a | cwer frame and a post extending upwardly fromthe | ower

frame, amemgrisages upwar dhyemadwamwivagdl ysteyabl 8.3l epgpngishde of the
post as viewed in the direction of novenent ef the travelling body, and a

mai nt enaocEl ebevagorionovabl e upwardly and downwardly al ong the ether side
of the cost, said nmai-aenance el evator being formed with a bay w ndow
portion proj ¢ei omirsr 6tnare uppenedant respdotife efreef yatodaeastieat one side
as viewed w dthw se of the travelling bcdy, 12 July 2004 42 wherein a
coztre- _Uprarelcopshast eveebyl 92nfrom thay fwomdewdpofdn eng&Reeane nal nt endnCe
ele;"atCr. 4. A nmintenance el erator-equi pped handling apparat us

cenpri si tiyea itk aaned )| ingtwody thaildiadgoa respertivarmeothed almpiost ext endi ng up
war dl 'y from t.e | ower frame, a carriage upwardly and dow ;wardly

novabl e Ae§ Ehel Windehgfragmes pdstloxs evgaspadnt herewiith edeiiog of nmovenent
of t~. e travelli %hggd , ar.d a maintenance el evator novable up~.rardly and

| d
dovar dF3PatEAY" ot Htecditue Grealhe plodaple aiaverniontdivdnreeadsevat or

Cher cof 54 Trelst ad tghs 41dFe 45 S1EREA%R dt hwi se of the o To Lo O

Cn the bracket 42 side of the maintenance elevator 40 there
is provided a fall preventive device 110 operative to act on
the engagement portion 64. The fall preventive device 110 is
disposed above the freely rotatable toothed wheels 92, 93 and
has a box frame-like body 111 integral with the bracket 42. The
bedy 111 is formed with a vertically extending through-hole 112
into which is inserted from below an upstanding shaft 113
connected Lo the jumper plate 96.

A block 114 is fixedly fitted over a median portion of the
shaft 113 and, above the block 114, there is disposed a
compression coil spring 115 urging the shaft 113 downward via
the block 114. The block 114 has a transversely extending

horizental pin 116.

In the body 111 there is provided a case member 117 which
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ca] ca] calhclined guide faces 121a which come closer to each other toward
their upper ends.
A cover member 122 for closing an outer open portion of
each of the stepped portions 121 is provided which is fixed to
the respective pad receiving porticn 120 via bolts 123. Pads
124 disposed within the respective stepped portions 121 are of a
wedge-like configuration and have inclined surfaces which serve
as inclined guided surfaces 124a for abutment against the
respective inclined guide faces 121a of the stepped portions
121. Parallel opposed surfaces of the pads are formed as flat
helding surfaces 124b,
A pair of links, right and left, 126 are vertically
pivotably mounted between the arm portions 119 of the case
member 117. The links 126 are attached at their median portions
to support shafts 125, inner ends of the links 126 being
respectively connected to the horizontal pins 116 of the block
114 for relative pivotal movement. OQuter ends of the links 126

are ccnnected to the lower portions of the respective pads 124
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As earlier described, chains 80 are trained about freely

rotatable upper toothed wheels 92, whereby rods 94 are movad

upward against the upper compression coil springs 98 thereby to

urge the shafts 113 upward against the compression coil springs

115 via the jumber plate 96. The upward movement of the shafts

113 results in downward movement of the pads 124 via links 126

and the like. Thus, the foregoing elements 94 to 98, 100, 1071,

113 to 116, and 125 to 127 constitute interlocking means for

moving the two pads 124 away from each other against resilient

urging force when a suspension tension is acting upon the chains

80.

In the above described embodiment, the maintenance elevator

equipped handling apparatus 10 perform a combination of

operations including actuating the horizontal run drive unit 25

to horizontally move the travelling body 14, actuating the

vertical run drive unit 30 to move the carriage 16 upward and

downward, and actuating the handling element 17 to perform

ferking movement, through cperating commands issued by

manipulating the control unit 39, so that delivery of load 3 to

and from a target storage portion 2 of the rack 1 can be carried

out.’

During such operations, the maintenance elevator 40 is held

Staticnary at its lowermost position close to the lower frame

11. Therefore, when it is necessary for the operator to walk
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for access into the predetermined path 4 during such time of
rest, the operator can, at cne side of the maintenance elevatcr
equipped handling apparatus 10, pass under the bay window
portion 50 for entry into the predetermined path without any
obstruction due to the maintenance elevator 40, while at the
other side of the apparatus 10 the operator can walk on the
malntenance elevator side gangway 57 for entry into the
predetermined path without any obstruction from the maintenance
elevator L40.

The maintenance elevator 40 is used in carrying out
emergency repairs as required, for example, when some trouble
has occurred with the carriage 16 or a load collapse has
occurred, as well as for purposss of carrying out regular
maintenance and checkup. A ground-side cperator can get on the
maintenance elevator side gangway 57 by utilizing the ladder 29
and, from the gangway 57 side, he can open the door member L8 to
get on the maintenance elevator and manipulate the control
panel 55,

In that case, necessary operation is carried out in such a
manner that the operatcr in the maintenance elevator 40
positicns his upper body portion in the bay window portion 50 to
manipulate the control panel disposed in a lowsr part of the
bay window portion 50 while looking forward, backward and/or
sideways through the transparent plate 53 and without his view

being obstructed by the post 12 and the like. If the operator
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is forced to assume an unstable posture, he may contreol the
control panel 55 by right hand, for example, while gripping the
handle portion 56 by left hand.

In this way, the operator can manipulate the control panel
55 so that the motor 87 of the vertical run drive means 85 can
be driven forward and reverse, whereby toothed drive wheels 91
can be rotated forward and rearward through the reduction gear
88 and output shaft 90. Thus, the drive wheels 91 which are in
constant engagement with the chains 80 trained linearly (in a
rack faShion) between the upper and iower frames 13-and 11 are
driven into forced rotation, so that the maintenance elevator 40
can be moved upward along the guide rail 60. For purposes of
taking corrective action in case of load collapse, for example,
the maintenance elevator 40 can be brought to a stop at a
pesition oppesite to the carriags 16. In this case, the
maintenance elevator side gangway 57 is positioned opposite to
the carriage side gangway 18 at an even lavel.

Buring upward and downward movement of the maintenance
elevator 4C, a suspension tension is acting upon the chains 80.
The chain 80 secured at its upper end to the upper frame 13 by
the coupling element 81 is trained on the toothed drive wheel
91 for engagement therewith, so that the porticn of the chain
80 which is positioned above the freely rotatable toothed wheel
92 1s subject to a suspension tension. Under this suspension

tension the rods Gi are mcved upward against the upper
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compression coil spring 115 via the upper free-rotatable toothed
wheel 92 and upper shaft element §7.

AS a consequernce, the shaft 113 is moved upward against the
force of the compression ccil spring 115 via the jumper plate
96. At same time, the block 114 which is integral with the
shaft 113 is moved upward against the force of the cempression
coil spring 115. Thus, the links 126 are caused to pivot about
the support shaft 125 to lower the pads 124. The descent of the
pads 124 produces the effect of a wedge removal so that the
nolding surfaces 124b are moved away from the abutment surfaces
€Ua, the fall preventive device 110 being thus rendered
inoperative. Further, because of the fact that the regulaticn
rollers 75, 76 are guided by the guide portions 61, there is no
possible jolting. With these characteristic features, the
maintenance elevator 40 can be smoothly and conveniently
operated for upward and downward movement.

The upper detecting devices 99 become turnad on in response
to the ascent of the upper shaft members 97, and likewise the
lower detecting devices 102 become turned on in response to the
descent of the lower shaft members 100. When the respective
detecting devices 99, 102 are in sensing operation in this way,
there is no emergency situation and, therefore, the vertical run
drive means 85 perform their normal operation and the fall
preventing device 110 is held inoperative.

As stated above, for purposes of carrying cut required
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means 89 is operated; and then the operator opens the door
member 48 and moves ontc the maintenance elavator side gangway
57. Protected by the safety fences 19, 58, the operator can
transfer from the maintenance elevatcr side gangway 57 to the
carriage side gangway 18 while having a hold of the safety
fence 19, 58, in order to carry out the required repairs or
maintenance and checkup.

Upon completion of the required operation, the operator can
return from the carriage 16 to the maintenance elevator 40 by
utilizing the gangways 18, 57. The maintenance elevator L0 is
then lowered to its lowermost position and the operator lands on
the ground using the ladder 29, whereupon a series of
ocperaticns using the maintenance elevator 40 is ended.

During upward or downward movement of the maintenance
elevator 40, if one chain 80 beccmes fractured or Stretched,
the brake device 89 of the vertical run drive means 85 operates
in response to such situation. The suspension tension acting
upon the freely rotatable toothed whaels 92, 93 about which the
respective chain 80 is trained is released, whereupon the shaft
members 97, 100 are shifted under the elastic force of the
compression coil springs 98, 101 to render the detecting
devices 99, 102 inoperative. Accordingly, the brake device 89

of the vertical run drive means 85 is automatically actuated to
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stop subsequent vertical movement of the maintenance elevator
4G, alarming the operator of the situation.

During upward or downward movamsnt of the maintenance
elevator L0, if both of the chains 80 become fractured, the
fall preventive device 110 is automatically actuated,
simultaneously with the functioning of the above described
brake device, to prevent the maintenance elavator U0 from
falling. More specifically, when the chains become fractured,
the suspensicn tension acting upon the upper free-rotatable
wheels 92 is released and accordingly various elements
including rods G4, Jjumper plate 96, shafts i13, and block 114
are subjected to relative downward movement with respect to the
body 111 under the resilient force of the compression coil
springs 98, 115. As a result, the links 126 are pivoted about
the support shaft 125 (as indicated by arrow A4 in FIG. 7) to
elevate the pads 124 (as indicated by arrow B in FIG. 6).

As the pads 124 move upward, the inclined guided surfaces
124z are guided to the inclined guide faces 121a in a wedging
fashion, so that holding surfaces 124b move toward the
engagement portion 64 in such a manner that flat surfaces go
into abutment against each other, whereupon the fall preventive
device 110 goes into cperation. Thus, the maintenance elevator
40 is prevented from falling due to the fracture of the chains

50.

It is to be noted that in the case of the chains 80
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becoming fractured at a location lower than the toothed drive

wheel 91, only the brake function works and the fall preventive
device 110 doces not operate.

In the above described embodiment, the control panel S5 is
provided in a lower part of the bay window portion.
Alternatively, however, the control panel 55 may be dispcosed at
a different location within the maintenance elevator 40, or in
an upper part or side portion of the bay window portion 50. In
the foregoing embodiment, the bay window portion 50 is provided
at one side of the maintenance elevator 40. However, in another
embodiment of the invention, the bay window portion 50 may be
provided at the other side (door member 48 side) or at both
sides of the maintenance elevator 40.

In the foregoing embodiment, the to-be-engaged element is
in the form of a cord member (chain 80) by way of example. As
an alternative, it may be racks vertically arranged along the
post 12 at the other side thereof, in which case pinions geared
to the output shaft of the vertical run drive means 85 will
engage the racks.

In the foregoing embodiment, the vertical run drive means
85 is disposed in such a manner that it projects outwardly from
the underside of the maintenance elevator 40, so that a
maintenance and checkup cperation for the vertical run drive
means 85 can be carried ocut in such a conditicon that the

maintenance elevater LO is held stationary at its lowered
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position at which the vertical run drive means 95 is located
close to the upper surface of the lower frame 11. The outwardly
projecting vertical run drive means 85 may be provided with an
openable / closable cover or a removable cover as required.

The fall preventive device 100 in the foregoing embodiment
is such that flat holding surfaces 122b of the pads 122 are
brought in abutment against the flat abutment surfaces 66a
thereby to prevent the maintenance elevator 40 from falling.

As an alterrative, however, the fall preventive device may be
such one as utilizing cam-form brake slements as employed in
the prior art.

In the foregoing embodiment, the engagement portion 64 is
formed integrally with the guide rail 60. However, the
abutment portion 64 may be formed separetely from the guide
rail 60, thus formed abutment portion 64 being disposed on the
post 12 side.

In the above described embodiment, the fall preventive
device 100, as a vertically movable element, is disposed between
the maintenance elevator 40 and the post 12. As an
alternative, a fall preventive device 100 may be provided
btetween the post 12 and the carriage 16.

FIG. 9 shows another embodiment of the present invention.
A control shaft 106 is geared to the brake device 89 via a
differential device 105. The control shaft 106 projects into

the becdy 47 and has a handle 107 provided on its projection for
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control turning. The handle 107 porticn is provided with a
lever 108 for releasing the brake device.

According to this embodiment, in case that the maintenance
elevator 40, when in use, stops moving in an upper or
intermediate portion of the vertical path for the maintenance
elevator L0 due to, for example, some trouble with the electric
system or power failure, the operator can lower the maintenance
elevator 40 by manual control within the bedy 47. The operator,
while holding the handle 107, can control the lever 108 to
release the brake device 85. Then, the operator control the
handle 107 so that the rotation effort is transmitted to the
toothed drive wheel 91, whereby the maintenance elevator U0 can
be lowered to its lowermost positicn.

Such arrangement for lowering the maintenance elevator L0
by manual control eliminates the need for such emergency escape
ladder as has been used in the prior art. Further, in order to
insure gcod safety during manual downward movement, it is
arranged that even when hand slips off the handle 107 the lever
108 is released so that the brake device 89 is automatically
engaged.

FIGS. 10 to 14 iilustrate still another embodiment of the
inventicn. The maintenance elevator side gangway 57 and the
carriage side gangway 18 project toward each other in such a way
as to reduce the gap therebetween to a minimum. The guide rail

60 for guiding the maintenance elevator 40 for upward and
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downward movement is made in a pattern rail form by aluminum
extrusion and is formed with outside mounting dovetail grooves
68 located in spaced parallel relation at outer side of the
respective guide portions 61, the dovetail grcoves 68 being
outwardly open.

The guide rail 60 is also formed with an inside mounting
dovetail groove 69 located between two coupling dovetail grooves
62 and bpen inward. AL both sides of the inner mounting
devetail groove 69 are formed inwardly protruding chain guide
pertions 70, and between the two guide portions 61 is lecated an
outwardly projecting engagement portion 64 of a plate
configuration which is integrally formed with the guide
portions 61.

To the cutside mounting dovetail grooves 68 are vertical~
position adjustably mounted sensor elements 71 and emergency
stop dogs 72 via bolts and nuts. The sensors 71 are used for
purpcses of uppermost position steop, lowermest positicn stop,
and emergency stop and, together with emergency stop dogs 72,
are arranged at predetermined vertical positions. Where so
required, they are arranged in laterally spaced relation.

Chain guide elements 73 are attached to the inside mounting
dovetail grooves 69 via bolts and nuts. On the bracket 42 side
of the maintenance elevator 40 there are mounted sensor means 77
orientatively opposite to the sensor elements 71, and sensor

means (limit switch) 78 operative to act on the emergency stop
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dogs 72.

On the outer side of the post 12 at a location adjacent the
lower frame 11 are disposed a motor 130 and a reduction gesar
131 for actuating the maintenance elevator U0 toc move upward and
downward, with a toocthed drive wheel 132 mounted to an output
shaft from the reduction gear 1 and a freely rotatable toothed
wheel 133 disposed on the upper frame 13 side. A pair of chains
134, right and left, are trained between the toothed wheels 132
and 133, the chains 134 being connected at opposite ends to the
upper and lower portions of the maintenance elevator u40. In
this conjunction, intermediate portions of the respective chains
134 are positicned between the chain guide element 73 and the
chain guide portion 70 for being guided without deflection. A
control panel 135 for controlling the maintenance elevator 40
and otherwise is disposed at a location outward of the motor 130
and reduction gear 131.

On the bracket U2 side of the maintenance elevator U0 there
is provided a fall preventive device 140 operative to act on
the engagement porticn 6U4. The fall preventive device 140,
disposed at a connecticn between the upper end of the chains 13U
and the maintenance elevator 40, has a box frame-like body 147
made integral with the bracket 42. The ceiling of the body 141
is formed with a pair of vertically extending through-hcles 1U2

into which are inserted from above pins 143 connected to the

upper ends of the chains 134,
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A shaft mounting plate 144 is provided which fits on both
of the pins 143, the pins 143 having respective threaded
porticns 143a formed at their lower ends which are threadedly
engaged by nuts 145 disposed below the plate 1u4l4. On the upper
Side of the plate 144 there are provided a pair of spring
holders 146 which fit on the pins 143, the spring holders 146
each having a first compression coil spring 147 disposed
therein, the top portion of the compression coil spring 147
being brought into abutment against the ceiling of the body 141
from below to resiliently urge the plate 144 downward via the
spring holder 1u46.

A shaft 148 depends from the plate 144 cenrally between the
pins 143 and has a washer 149 and a block 150 fitted thereon
from below. There is provided a nut 151 which goes into thread
engagement with a threaded portion 148a formed on a lower
porticn of the shaft 148. The block 150 has a laterally
extending horizontal pin 152.

A case member 155 is provided beneath the body 141. The
case member 155 comprises a longitudinally rectangular base
poertion 156, a pair of arm portions, right and left, 157
extending from the base porticn 156 toward the engagement
portion 64, and pad receiving portions 158 fixed to the free
ends of the arm portions 157. The pad receiving portions 158

have respective step portions 159 opening at their opposed sides

and outwardly oriented sides, opposed surfaces of the stepped
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portions being formed as inclined guide faces 15%a which come
closer to each other in the upward direction.

A cover member 160 is provided for closing the outer
opening of each of the stepped portions 159. FEach cover member
160 is fixed to the respective pad receiving portion 158 via a
bolt 161. A pad 162 disposed in each stepped portion 159 is of
wedge-shaped and has an inclined surface which, as an inclined
guided surface 162a, goes in abutment with the inclined guided
surface 159a of the stepped portion 159. Opposed parallel
surfaces of the pads 162 define flat holding surfaces 162b.

Between the arm portions 157 of the case member 155 there
are vertically pivotably mounted a pair of links, right and
left, 166 via a transversely extending support shaft 165.

These links 166 are mounted at central portions thereof on the
suppert shaft 165, their inner ends being pivotally connected

to the horizontal pin 152 of the block 150 with respect to each
other. Cuter ends of the respective links 166 are pivotally
connected to the lower portions of the respective pads 162 via a
transversely extending pin 167 with respect to each other.

Between the upper portions of the arm portions 157 there is
provided a shaft guide 168 which permits the shaft 148 to be
inserted therein, and between the shaft guide 168 and the washer
149 there is provided a second compressicn coil spring 169

which urges the shaft 148 downward via the washer 149 and block

150. Therefore, the pads 162 are resiliently urged by the
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second compression coil spring 169 for abutment against the
abutment surfaces 64a. When a suspension tension is acting on
the chains 134, the foregoing elements 143 to 161, and 165 to
168 constitute interlocking means for moving the pads 162 away
from each other against the resilient urging force.

According to this still another embodiment, the operator,
having got on the maintenance elevator L0, actuates the motor
130 to run the chains 13k forward and reverse in accordance
with & control instruction issued, whereby the maintenance
elevator 40 can be moved upward along the guide rail 60.

During the above described vertical movement of the
maintenance elevator U0, a suspension tension is acting on the
pins 143 via the chains 134 and, therefore, the maintenance
elevator 40 is being supported under suspension by the pins 143
via the plate 144, spring holders 146, and the body 141, the
first compression cecil springs 147 being then in compressed
State. The plate 144 is then positioned at an uppermost
position relative to the body 141 and accordingly the block 150
which is integral with the plate 1LY via the shaft 148 is in
such a condition that it has been elevated against the urging
force of the second compression coil spring 169, so that the
links 166 are pivoted about the support shaft 165 to lower the
pads 162. The descent of the pads 162 results in such a
condifion that the wedges have been removed, s¢ that the holding

surfaces 162b are moved away from the abutment surfaces 8L, the
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fall preventive device 140 being thus rendered inoperative.

In the case of the chains 135 becoming fractured during
vertical movement of the maintenance elevator L0, the
suspension tension acting on the pins 143 is released;
therefore, the plate 144, spring holders 146, shaft 148, and
block 150 are lowered relative to the body 141 under the
resilient force of the compression coil springs 147, 169.
Accordingly, the links 166 are piveted about the support shaft
165 (as indicated by arrow C in FIG. 14) to move the pads 162
upward (as indicated by arrow D in FIG. 13).

Then, as a result of the ascent of the pads 162, the
inclined guided surfaces 162a are guided by the inclined guide
surfaces 159a to produce a condition such that wedges have been
driven, so that the holding surfaces 152b are moved toward the
engagement portion 64 sc that flat surfaces come into abutment
against each other, the fall preventive device 140 being thus
rendered operative. Thus, the maintenance elevator 40 is
prevented from falling due to the fracture of the chains 134.

As can be seen from the foregoing embodiment, where the
vertical run drive means 85 is provided irn such a way that it
projects upwardiy from the upper surface of the lower frame 11,
a maintenance and checkup operation with respect to the
vertical run drive means 85 can be effectively performed
irrespective of the position of the maintenance elevator U490 on

the vertical path of movement therecf. The vertical run drive
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means 85 of such outwardly projecting type may be provided with
a cover removable and capable of opening and closing as

required.
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1. A maintenance elevator-squipped handling apparatus
cemprising a travelling body having a lower frame and a post
extending upwardly firom the lower frame, a carriage upwardly

and downwardly movable alcrng one side of the rost as viewed in

=

(w3

ne direction of movement of the travelling bedy, and a

=

aintenance elevator movable ugwardly and downwardly along the
other side of the post, said maintenance elevator being

provided with a gangway located opposite to said carriage.

2. A maintenance elevator-equipped handling apparatus
as set forth in claim 1, wherein there is provided a carriages
side gangway adapted to be positionsd in spaced apart opposed

relatien to the maintenance elevator side gangway .

3. A maintenance elevator-equipped handling apparatus
comprising a travelling body having a lower frame and a post
extending upwardly from the lowar frame, a carriage upwardly
and downwardly movable along one side of the post as viewed
in the direction of mcvement of the travelling body, and a
maintenance elevator movable upwardly and downwardly along the
other side of the post, said maintenance elevator being formed
with a bay window portion projection from an upper portion
thereof at least at one side as viewed widthwise of the

travelling bedy,

<
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wherein a contrel panel is provided in the bay window portion

of the maintanance slevater.

4., A maintenance elevator-equipped handling apparatus
comprising a travelling body having a lower frame and a post
extending upwardly from the lower frame, a carriage upwardly
and downwardly movable along one side of the post as viewed in
the direction of movement of the travelling body, and a
maintenance elevator movable upwardly and downwardly along the
other side of the post, said maintenance elevator being formed
with a bay window portion projecting from an upper portion
thereof at least at one side as viewed widthwise of the
travelling body,
wherein the maintenance elevator has a bay window portion
formed at one side of the maintenance elevator as viewed
widthwise of the travelling body and a gangway formed at the

other side thereof.




