DESCRI PTI ON  HORI ZONTAL CONVEYANCE MECHANI SM OF SELF- PROPELLED
CARRI AGE Technical Field The present invention relates to a
hori zontal conveyance nechanismfor causing a self-propelled
carriage to travel in a horizontal attitude at all tines in a

conveyance system for cau5|ng a body, which is conposed of
a container and a carriage, Pﬁggé?¥iﬁgﬁg rails laid horizontally
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and load a | oad such as docunents, parts, and the like fromand to
the container to and fromstations disposed along the rails.

Backgr ou h pe of conveyance systens are w dely used
because ??ﬁ ngag gb?%é&tlcally convey docunents, mails, stationery,

and the[bb5§]|n an office, nedical records in a hospital, parts and
products rn a factory, and further a | oad such as a specinen,

t, dt | |
reagent, an Jﬁf;sq (ftrp%@nb@ha% PERLE O o Ig}é‘?ﬁ%r%’ﬂ”%%n%%taﬁ%'s

conposed of ral orizonta Iy and verti In a building,

carri agegeafafishl %el £4Ys Phg CONVEYANSE RO &8 émlég@w% t@avidie in
rails, a conputer for controlllng travel of the self-propelled

carri agea h@hdzbReali&e: i dh@e &l fa10r epglklsedncarddrags dvcd yyménd¥or
attaching a container, on which a load is nounted, to the
causing a conveying body, which is composed of a container and
a carriage, to travel along rails laid horizontally on a floor
and a ceiling and along rails laid vertically on a wall in a
plurality of stories of a building and the like and to unload
and load a load such as documents, parts, and the like from and
to the container to and from stations disposed along the rails.
Background Art
[0002]

This type of conveyance systems are widely used because
they can automatically convey documents, mails, stationery, and
the like in an office, medical records in a hospital, parts and
products in a factory, and further a load such as a specimen,
reagent, and the like to a target location.

[0003]

The conveyance system is composed of rails laid
horizontally and vertically in a building, carriages as a
plurality of conveyance bodies that travel on the rails, a
computer for controlling travel of the self-propelled carriage,

and the like. The self-propelled carriage is formed by



carriage that travels along rails. A case, in which a lot of a

speci nen, reagent, and the |ike are contained and which nust be
conveyed in a horizontal attitude at all tines, is nounted on the
container. Accordingly, 1in many cases, a container is sw ngably

supported by a carriage by a gyro neans, and when the _cqntaine
travel s #ht Cbé?giéaan§@&¥?6n,gthpécPu?n gadt 1§0MGR LR 'CEPrFéﬁe o)
that it is mintajned in a horizontal ,state at all tinmes (refer to,
for exaﬁﬁFE}a@%tEh?ttﬁﬁﬁﬁﬁﬁF 2 9nglﬁa&iﬁtrast, t he sel f-propelled
carriage&ﬁé ?Ze conveyance system may be provided with four sets of
travel 8fL each two travel wheels of which are arranged as one
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(or froma ver i orizonta in a sec
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section, that in the section in whic I's are” bent 90 from

hori zont gl, £ OyyEs th&dls Olarfd YMenVehtl £8ht §9nBPTE ZON 8L .1 A LQRLRIREN
suspended from the carriage by a gyro neans turns 90 so that the

hori zont gkcatbht ude 9k ttkeeceoBtaionerohsthBi dhatNede EOWENEE, 1ttiksS
known t hat when a heavy load is | ocated on one side in the
contai nepasdgspendadin a horizontal state at all times (refer to, for
example, Patent Document 1).
[0005]

In contrast, the self-propelled carriage of the
conveyance system may be provided with four sets of travel
wheels each two travel wheels of which are arranged as one set
and which are disposed in front of and behind a travel direction
on right and left sides so as to be clamped by rails from above
and below them or disposed to clamp the rails from above and
below them. In the self-propelledcarriage, since the carriage
changes its travel attitude from a horizontal attitude to a
vertical attitude {(or from a vertical attitude to a horizontal
attitude) in a section in which the rails shift froma horizontal
section to a vertical section, that is, in the section in which
the rails are bent 90° from horizontal to vertical or from
vertical to horizontal, a container suspended from the carriage
by a gyro means turns 90° so that the horizontal attitude of

the container is maintained. However, it is known that when



by the gyro neans, since the container is inclined by the wunbal anced
load, it is difficult to nmaintain the horizontal attitude. Further,
since a turning space of the container and a turning travel space of
the carriage are required because the gyro neans is provided to
maintain the attitude of the container horizontal at all tinmes as
wel | as heheavyi hogd tirmvelcsitied onronagidea am hbei comtalneniduspanded
vertical rails, a radius of curve in the section between the

hori zont &ly $bet igyrcameanesr,t isdalces édtd @ontiainere irmiins ldaratbohdihe
being increased. As a result, a problem also arises in that not only
an over alunbsysine@d doadsr dasddé Butf figudd thee medmidyian ddiss ystrdaadadot
be installed because of a reason that a radius of curve is

excessi valtfitadge depending on a location. Patent Docunent 1:
Japanese Patent Application Laid-Open No. 2005-047369 Disclosure of
the I nverdi%&$1Probl ens to be Solved by the Invention In view of the
present status _of the conveyance system an object of the present

invention is t&YsitEfirde S4NEEn e FaTOE NIMSERSS $h TG Ke&fiddgiex and a
hori zontal attitude of a self-Pro elled, carriage at all tines mh”gh
can mai nt AR IAY AEEVEIJEPBFCACT ddit ST ARG RFSnEGRAL | PeFR RS the
W t hout a ro neans and mgiaqé) can construc%ttge ov%éﬁhl system
conpact TR g P EY vartr mafnGaLf e phEATEEE I LR PRI EH S he
directi O%oorfizro%{tlasl 52 all times as well as he carriage travels by turning
from horizontal rails to vertical rails, a radius of curve in
the section between the horizontal section and vertical section
in the rails cannot help being increased. As aresult, aproblem
also arises in that not only an overall system is increased but
also the conveyance system cannot be installed because of a
reason that a radius of curve is excessively large depending
on a location.

Patent Document 1: Japanese Patent Application Laid-Open No.

2005-047369

Disclosure of the Invention
Problems to be Solved by the Invention
[0007]

In view of the present status of the conveyance system,
an object of the present invention is to provide a conveyance
mechanism for keeping a horizontal attitude of a self-propelled
carriage at all times which can maintain an attitude of a

container horizontal at all times without a gyro means and which



changed. Means for Solving the Problens A first arrangenent of a
hori zontal conveyance mechanism of the present invention nade to

sol ve the above problens is a horizontal conveyance nechani sm
conprising rails horizontally and vertically laid in a building,
racks laid along the rails, and a self-propelled carriage which
conpri sesahraxedt rvdteehs dvenedl I Bgsoamtduenpaait sy rpiducinsg aesired twirteh
the racks, and a drive unit of the pinions and on which a load in
nount ed, oft hecherkezant al seanieyaice witchanhemdieient iohaodc radilsed si n
that the rails conprises rails for the pinions having racks neshed
wi th thechengeds and rails for the travel wheels which are disposed
in parallel with the rails for the pinions and separated therefrom
in a curved section in which a direction is changed from hori zontal
to vertical or fromvertical to horizontal and in a vertical section
conti nui Mgane the Sodvéag &6t PeoPlemé t he carriage conprises pinions
meshed with the rails for the pinions and travel wheels supported by
rails forl000Bdvel wheels on the right and left sides thereof as well
as the rails for the pinions and the rails for the travel wheels

are disposed shchiitapruR@denantagé xRRTHEPE LAk TR KREPIAG Mechanism
hori zontal attitude in a curved section and.in a vertical ection
conti nui R €8St RESSERELI dAVENTERN Kadpr BRePR LT AVIERR i P VE MF LA gS

conpri ses fi.rst inion and a first travel wheel, on o si de
Or?ﬁogong|%p&l&opggaeponveyance mechanism compf%31ng rgl )

horizontally and vertically laid in a building, racks laid along
the rails, and a self-propelled carriage which comprises travel
wheels traveling on the rails, pinions meshed with the racks,
and a drive unit of the pinions and on which a load in mounted,
the horizontal conveyance mechanismbeing characterized in that
the rails comprises rails for the pinions having racks meshed
with the pinions and rails for the travel wheels which are
disposed in parallel with the rails for the pinions and
separated therefrom in a curved section in which a direction
is changed from horizontal to vertical or from vertical to
horizontal and in a vertical section continuing to the curved
section, and the carriage comprises pinions meshed with the
rails for the pinions and travel wheels supported by rails for
travel wheels on the right and left sides thereof as well as
the rails for the pinions and the rails for the travel wheels
are disposed such that the carriage can move while keeping a
horizontal attitude in a curved section and in a vertical

section continuing to the section.



direction of the carriage as well as conprises a second travel wheel
at the positions of the sane phase as that of the first pinion on
the other side and a second pinion at the positions of the sane
phase as that of the first travel wheel, and the carriage is
suppressed frominclining by the first and second pinions and the
travel wheebsjwhose phases of disposition are different on both the
sides in the first arrangenent. The present invention can enploy a
second arrangengnthd presinghihiiencadhi agee eeatialdeyconpplbeesa [fiimisans
at the positions of the sane phase of internediate portions on both
the righpinand dref & Sirdast asveklWwhead coopeisiete brohbgandlreas tirasned!
wheel s which are disposed on right and left sides in a travel

di recti odiretttibe chrthegarati agesatiwabl wecemphréges| amgeadred ginsiveds
in front of and behind thereof and clanp rotating shafts of the

pi ni ons Whemlabbvehameb it bans el ddfe sachet pbagppes tinat | ofwdrhe thinsdl
wheel s of which constitute a pair, and the carriage is caused to
travel whiihéokeepi bige aothe s Aidelanst gi sadengypPihaen aihyheh @9 soft ions
front and rear travel wheels and the pinions are supported by the
respecti @& thel samg phaseup9ethabcef orhanfdlrsthe xaste} cdlesloctdnsh the
continuing the section. In the above two arrangenents, the rails for
the pini 6AST1398 LReSYRPFESFRR FIHA tnGidninedysthe fheshadnd sacand
section ,of the rails are formed of a_conposite rail in whjch both
the rai P4P&P8SdPBH0SRY *??P‘b%lfgi% Ls éi’uﬁl&stehﬁﬁéﬁﬁﬁo% t&-§R{§LLon are

di sposed dt:pé tbeerlerlllgl’: So%p %ro% c % hte0 sfirdoenst i%n q. hree %ri rf srt0 rgrt rg% gCelIJr{’e\{'l% .

[0010]

The present invention can employ a second arrangement in
which the carriage coaxially comprises pinions at the positions
of the same phase of intermediate portions on both the right
and left sides as well as comprises front and rear travel wheels
which are disposed on right and left sides in a travel direction
of the carriage at positions where they clamp the pinions in
front of and behind thereof and clamp rotating shafts of the
pinions from above and below thereof and the upper and lower
travel wheels of which constitute a pair, and the carriage is
caused to travel while keeping a horizontal attitude by that
any ones of the front and rear travel wheels and the pinions
are supported by the respective rails in the curved section and
the vertical section continuing the section.

[0011]
In the above two arrangements, the rails for the pinions

and the rails for the travel wheels in the horizontal section



section to the vertical section. Next, a third arrangenent of the
hori zontal conveyance nechanism of the present invention capable of
sol ving the above problens is a horizontal conveyance nechani sm
conprising rails horizontally and vertically laid in a building,
racks laid along the rails, and a self-propelled carriage which

conpri sesf titay edai Mhe@les fofraédl bfiga Odohies{ Bé | faiPiiti whdcKepbea whéeh
the racks, and a drive unit of the pinions and on which a load in

nount ed, raihe e_El@éiéQ@ﬁ)@éeﬁoﬂMep@ﬁQjElé‘}Phaﬁ&lsﬂhéeb&ﬁﬁsbﬂtéctgﬂzﬁﬁl in
that the carriage coaxially conprises pinions to the same phase of

i nt er medy ag 8o HOA i PNse 191y Reida e d ikghtrand dedtr&sd desroas thel burasd
conprises front and rear horizontal portion travel wheels arranged

as a pai setoionl aoptng veetpcalosscthofitront of and behind themin a
travel direction of the carriage and upper and | ower verti cal
portion {e@v2] wheels arranged as a pair for clanping rotating
shafts of the pinions above and below them and rails conprise
curved rail s héexihg a adiiscdreshethgeintantpiofi ahe aoedizondwed| conveyeaseof
the horizontal portion travel wheels in a curved section for

changi ngmachanesniahthegrdeentz dnvantiion eapabtalofosolvongvidra abaret o
hori zontal as well as conprises vertical rails having racks neshed
Wi th thePpPhions ghd horledntal doareyasice hecheni sBatomvrisigig taav6l
wheel s in a vertical section continuing to the curved section, _and
the horibertapPntapsytanshverhieplikidalisd spad Prbl ping orschsel aihpdrned
by the curved rails in the curved_section, and the vertical portion

travel whBBI'@lhy BRE PPAIOABIAPELLRARAT RIS hhEN AR ERFes travel

wheels traveling on the rails, pinions meshed with the racks,
and a drive unit of the pinions and on which a load in mounted,
the horizontal conveyance mechanismbeing characterized in that
the carriage coaxially comprises pinions to the same phase of
intermediate portions on both the right and left sides as well
as comprises front and rear horizontal portion travel wheels
arranged as a pair for clamping the pinions in front of and behind
them in a travel direction of the carriage and upper and lower
vertical portion travel wheels arranged as a pair for clamping
rotating shafts of the pinions above and below them, and rails
comprise curved rails having racks meshed with pinions and

travel surfaces of the horizontal portion travel wheels in a
curved section for changing a direction from horizontal to

vertical or from vertical to horizontal as well as comprises
vertical rails having racks meshed with the pinions and travel
surfaces of the vertical portion travel wheels in a vertical

section continuing to the curved section, and the horizontal



rails in the vertical section continuing the curved section.

Further, a forth arrangenent of the horizontal conveyance mnechani sm
of the present invention capable of solving the above problens is a
hori zontal conveyance nechani smconprising rails horizontally and
vertically laid in a building, racks laid along the rails, and a

sel f - propgttedncaraiyagewnbieth saapthsepihhavel arvheabpotrtadebiynghen
the rails, pinions nmeshed with the racks, and a drive unit of the

pi ni ons apdvea vhith anlowd durvedniestiord heardbihzortealt iceny gpanden
mechani sm bei ng characterized in that the carriage coaxially

conpri sesrpiBl ORBekst Badsane phasenef arentappeditatie bppothicore redchdt h
the right and | eft sides as well as conprises horizontal portion
travel whatlls thspiesedeotni@al hoddtoiomwfcdrite raaing age andtwpekecanidn.

| ower vertical portion travel wheels disposed such that they are
arranged(@6lalpair for clanping rotating shafts of the pinions above
and below them and rails conprise curved rails having curved racks
meshed with tHerpharomsfanthtannaeigenantactdeohorezont et icogvayance
guiding the vertical portion travel wheels in_ a curved section for
changi ngmeghaniert ¢ b hfer bhe font Aomenit iian gapabéalobpolvdnoviehe @@gvet o
hori zontal as wel|l as conmprise_short vertical rails having short
racks nePheBl&Mehis Rehpr h7oR5aArPIVaNATICeEFAaBS SBf COMRL 1 3AnY iradils
portion travel wheels in a short vertjcal section continuing tq the
curved sBOELERNtaAd ViaRd BratdRalavel atibppra Bal 1dpYat He iy Yadd

in the curved section as |1 as the _horizontal portion {ravel

wheel s aF8€stpbb?t 8347 3{5}5\%‘ P& LeaF R 6T HREE tiid G RPBREL SRS Wy el

vertical portiop trayel wheels . ,
w ee&s traveY%ng on the rails, pinions meshed with the racks,

and a drive unit of the pinions and on which a load in mounted,
the horizontal conveyance mechanismbeing characterized in that
the carriage coaxially comprises pinions to the same phase of
intermediate portions on both the right and left sides as well
as comprises horizontal portion travel wheels disposed on a
bottom of the carriage and upper and lower vertical portion
travel wheels disposed such that they are arranged as a pair
for clamping rotating shafts of the pinions above and below them,
and rails comprise curved rails having curved racks meshed with
the pinions and travel surfaces for restricting and guiding the
vertical portion travel wheels in a curved section for changing
a direction from horizontal to vertical or from vertical to
horizontal as well as comprise short vertical rails having short
racks meshed with the pinions and travel surfaces of the
vertical portion travel wheels in a short vertical section

continuing to the curved section, and the pinions are supported



are supported by the vertical rails having the short racks therein
in the short vertical section continuing to the curved section so
that the carriage travels in a horizontal attitude at all tines.
Advant ages of the Invention The horizontal conveyance nechani sm of
the first arrangenent in the present invention is such that in the

hori zontg EHQV@M@G&& Bseﬁgnhﬁntﬁen95k§eagséathgnhggl%emuabgythand

vertically laid in a burlding, racks laid along the rails,
sel f - prOﬂékiﬁgnﬁéirb@9€1Mﬁl@Paﬁ@ﬂﬁ%ﬂé@f%tif%“ﬂuﬁﬁ&%ﬂéﬂ1%f%%%|b09v@a
the rails, p|n|ons meshed with the racks, and a” drive unit of the

pi ni ons agpd; gnaMki ehe aﬁ)(it@?&lé nar{@'dl:rﬁéedﬁerttrl%alr Fdrt IR Mg 1 @hks 1601
t he pinions having racks neshed with the pinions and rails for the

travel wheel suppbebedr Bydispogedticalpapaikehavtihh the sablks fackkhe
pinions and separated therefromin a curved section in which a

di recti othkgethaiethe Ehomthes i 004 Blsdax ivgT toadh nal nhr oo ttey tuedkdt o
hori zontal and 1in a vertical section continuing to the curved

secti on, sandibhesocdtat age camriiages tpanednsinmes ed wdrtdlhetrtdithisle
for the pinions and travel wheels supported by rails for travel
wheel s oatthél tighks.and |l eft sides thereof as well as the rails for
the pinions and the rails for the travel wheels are di sposed such

t hat t heAdvanktiegge odnthevénwkinlteokeepi ng a horizontal attitude in
the wvertical section. As a result, an attitude of a container can
be mai nt 4PAéd1horizontal at all tinmes w thout a gyro nmeans, and

nor eover the overall system can be constructed conpact by
The horizontal conveyance mechanism of the first

arrangement in the present invention is such that in the

horizontal conveyance mechanism comprising rails horizontally
and vertically laid in a building, racks laid along the rails,
and a self-propelled carriage which comprises travel wheels
traveling on the rails, pinions meshed with the racks, and a
drive unit of the pinions and on which a load in mounted, the
rails comprise rails for the pinions having racks meshed with
the pinions and rails for the travel wheels which are disposed
in parallel with the rails for the pinions and separated

therefrom in a curved section in which a direction is changed
from horizontal to vertical or from vertical to horizontal and
in a vertical section continuing to the curved section, and the
carriage comprises pinions meshed with the rails for the pinions
and travel wheels supported by rails for travel wheels on the
right and left sides thereof as well as the rails for the pinions
and the rails for the travel wheels are disposed such that the

carriage can move while keeping a horizontal attitude in the



reduci ng a curvature of curve in a section in which the direction of
rails is changed. More specifically, in the horizontal conveyance
mechani sm of the self-propelled carriage according to the first
arrangenent of the present invention, since the pinions rotate on
their axes while neshed with the racks and the travel wheels roll on

the rail gefoicihesddtamsl. Waeehsred Bt A bage tubavel sa g idrecan
rails. At the time, since the carriage has the pinions neshed with

the railsefmeridte nddhoms zand atlhet taldv eimaebee] showtippgyredndnnd,hand
rails for the travel wheels on the right and I|eft sides thereof, the

attitudemotebercontaotieratansbhetembocahabsedohetiraontdl campakk biymes
w thout a gyro neans and thus a |oad can be conveyed hori zontal at
all tinmese@uebngfa thevhovade dfsclipeatieda erctiensidehitherhe simeettibe
rails conprises the rails for the pinions having the racks neshed
w th theopi nabhs iandhaagkd.for the travel wheels which are di sposed
in parallel wth the rails for the pinions and separated therefrom
in a cufQeddSsection in which a direction is changed from hori zont al
to vertical or fromvertical to horizontal and in_a vertical section
continuing to ¥peecepoedfseetivn. iAstherkayieontaé CPAURKHINGE
curvature of the rails for_ the pinions can be set independently of
that of PAENRRLFE FhofherelfREIPHHRI §araAdIetarREOrMeny &44i ke §Arst
curvature of the section between the horizontal section and the
vertical 25EePPEReRh ¢hdNeaPr§serh 1heRetRRed i MARaE NE L IR R Tt

turni ng space of the container n turning travel,K space of the
carri ageo r G aﬁcgcseggéﬁﬁmeshegwqt% tHe racks and theptravel wtheels

roll on the rails for the travel wheels, the carriage travels
along therails. At thetime, since the carriage has the pinions
meshed with the rails for the pinions and the travel wheels
supported by the rails for the travel wheels on the right and
left sides thereof, the attitude of the container can be

maintained horizontal at all times without a gyro means and thus
a load can be conveyed horizontal at all times even if the load
is located on one side. Then, since the rails comprises the
rails for the pinions having the racks meshed with the pinions
and rails for the travel wheels which are disposed in parallel
with the rails for the pinions and separated therefrom in a
curved section in which a direction is changed from horizontal
to vertical or from vertical to horizontal and in a vertical
section continuing to the curved section. As a result, the
radius of curvature of the rails for the pinions can be set
independently of that of the rails for the travel wheels, and

thus the radius of curvature of the section between the



t he overal |l conveyance mechani sm can be constructed conpact.

Further, in the horizontal conveyance nechanismof the second
arrangenent in the present invention, the carriage also conprises
pinions to the sane phase of internediate portions on both the right
and left sides as well as conprises front and rear horizontal

portion héavebnvheessScthbear@nsid tud idcPaigectfion Anapiengatile can
pinions in front of and behind thereof and upper and |ower verti cal

portion be&avedusd@e! STHMY dfs,cerisidd Wt e uanpaigr sphee olfarpengonehaherg
shafts of the pinions above and below them and rails conprise

curved ranhdsa haminihd adkssaresbadewbt ht idieca it id gnsrandotr agekssary,
surfaces of horizontal portion travel wheels 1in a curved section for

changi ngtlae dbverd 1 Drednvey drodé 2osdtadni dmd ceer ieC @bnett rucardv epimpeak .t o
hori zontal as well as conprise vertical rails having racks neshed
with the[@dhbdbns and travel surfaces of the vertical portion travel
wheels in a vertical section continuing to the curved section, and

t he hori zont al Fupoer onin rtdve lhoshiemirs: aln ¢ artve yindeo e chea isgp pdr tbe
by the curved racks in the curved section and the horizontal portion
travel wheepBdanrangensi dnsthe AU Lagepfiche Veetdagaiiageplso
As a result, an attitude of a container can be nmaintained horizontal
at all tFeBBrifeRoRiNAOES e nEdsSanshPhisie Gfed NtREMEFILALENBOFKdONRe
travel wheels can travel on one rail, the overall system can be
const r ucPBPTHPAE rhebhudrd i fits shded adteld R&i GOMPT RIS iR gnd

In the horizontal conveyance nechanismof the third , ,
rear horlzontal ‘portion travel wheels which constitute a pair

for clamping the pinions in front of and behind thereof and upper
and lower vertical portion travel wheels which constitute a pair
for clamping rotating shafts of the pinions above and below them,
and rails comprise curved rails having racks meshed with the
pinions and travel surfaces of horizontal portion travel wheels
in a curved section for changing a direction from horizontal
to vertical or from vertical to horizontal as well as comprise
vertical rails having racks meshed with the pinions and travel
surfaces of the vertical portion travel wheels in a vertical
section continuing to the curved section, and the horizontal
portion travel wheels and the pinions are supported by the

curved racks 1n the curved section and the horizontal portion
travel wheels and the pinions are supported by the vertical
rails. Asaresult, anattitude of a container canbemaintained
horizontal at all times without a gyro means, and moreover the
pinions and the travel wheels can travel on one rail, the overall

system can be constructed compact because rails need not be laid
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arrangenent, the pinions also rotate on their axes while nmeshed wth
the racks and the travel wheels roll on the rails for the travel
wheel s, the carriage travels along the rails. At the tinme, the
carriage coaxially conprises pinions to the same phase of
intermedi ate portions on both the right and left sides as well as
conprisesnipyideai g, portion travel wheels arranged as a pair for
clanping the pinions in front of and behind themin a travel
directiopgef7the carriage and vertical portion travel wheels
arranged as a pair for clanping rotating shafts of the pinions above

and bel ow t hem@anghd riayel Solyal heoRv &y oNse andlchdiei sMesti €aé pPRIEHON
travel wheels in a curved section and a vertical section continuing

to the sgetbiffeméstp tRspPlihiods £DHY eyaREe &f tiHdideantsavtions aesaed
can be maintained horizontal at all tinmes wthout a gyro neans and

t hus a | wadh céie hadeneeyedhel tiravdbrwiaslisalr it bhutiee ataild fiormeae
even if the load is located on one side. For this purpose, the rails
conpri setrhaeetuwhedlsy aths davrihgge heraeeks abwshedlve thaitlwe pAti the
and travel surfaces of the horizontal travel wheels in the curved
secti on time, dfrenganyiade atiandatliloghcémpni vos ipdoricals to thersaraphese
from vertical to horizontal as well as conprise the vertical rails
havi ng raéksnheshediatehpoheipnai ensbeihl the nightelarslidfefdesidel ake
vertical portion travel wheels in the vertical section continuing to
t he curveglsers compranest herhapnzahtRerikeydiravigdeehee had iangahiaens
are supported g%)the curved rails in the curved section and the.
vertical apRRi¥T diPt cd@8PiRgeEhe RAB1IPRS 1piffions c&r and ki@ disR dRe
vertical rails jn the vertical section continuing to the curved
secti on. aTHe & W &tdiqrppt the carriage and vertical portion travel
wheels arranged as a pair for clamping rotating shafts of the
pinions above and below them and travels by the pinions and the
vertical portion travel wheels in a curved section and a
vertical section continuing to the section. As a result, a
conveyance attitude of a container can be maintained horizontal
at all times without a gyro means and thus a load can be conveyed
in a horizontal attitude at all times even if the load is located
on one side. For this purpose, the rails comprise the curved
rails having the racks meshed with the pinions and travel
surfaces of the horizontal travel wheels in the curved section
for changing the direction from horizontal to vertical or from
vertical to horizontal as well as comprise the vertical rails
having racks meshed with the pinions and the travel surfaces
of the vertical portion travel wheels in the vertical section

continuing to the curved section, and the horizontal travel

wheels and the pinions are supported by the curved rails in the
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and the vertical section continuing to the section can be conposed
of a single rail and thus the overall conveyance nechanism can be
arranged conpact. Further, in the horizontal conveyance nechani sm of
the forth arrangenent of the present invention, the carriage
coaxially conprises pinions to the sane phase of internediate

porti onsc@pveatdediEor i tardvkettcsidgsrasomet tawsl aagylisesnd the
hori zontal portion travel wheels disposed on a bottom of the

carri agep andotippete asdppoveedveyt tral veeticad thavel inherbsvedtspased
such that they are arranged as a pair for clanping rotating shafts

of the psatonsnabevei mnihdel owhchearvaddseéat isn. camy icke vedr gedtianl s
havi ng curved racks nmeshed with the pinions and travel surfaces for
restrictang end gurdioglt bectyent teatipaihgonot theekevheehscan be
curved section for changing a direction from horizontal to verti cal
or fromuemposald 66 ahsihgbet akidsamdl kthas thepowvseadhorbnveytncel
rail s having short racks nmeshed with the pinions and travel surfaces
of the wechapabmpoahi ba arasshevheeimpach.a short vertical section
continuing to the curved section, and the pinions are supported by
the curvédOi8tks in the curved section as well as the horizontal
portion travel wheels are supported by the curved rails and the

pi ni ons and t hBuyehercaln pdhe ikar kzeniall waseieyange mAgRFoYitsed oy thie
vertical rails having the short racks therein in the short vertical
section E8RENNAFRENEEMERE efir $BE P§§§?Pénl§aepﬁ&9nthéhéaFﬁFééége
travels in a horizontal attitude at all tinmes. As a result, the

over al | €8ﬁ§é9éﬁgecg@g{éﬁ@éeﬁgnlons to the same phase of intermediate

portions on both the right and left sides as well as comprises
horizontal portion travel wheels disposed on a bottom of the
carriage and upper and lower vertical portion travel wheels
disposed such that they are arranged as a pair for clamping
rotating shafts of the pinions above and below them, and rails
comprise curved rails having curved racks meshed with the
pinions and travel surfaces for restricting and guiding the
vertical portion travel wheels in a curved section for changing
a direction from horizontal to vertical or from vertical to
horizontal as well as comprise short vertical rails having short
racks meshed with the pinions and travel surfaces of the
vertical portion travel wheels in a short vertical section
continuing to the curved section, and the pinions are supported
by the curved racks in the curved section as well as the
horizontal portion travel wheels are supported by the curved
rails and the pinions and the vertical portion travel wheels

are supported by the vertical rails having the short racks
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be arranged conpact particularly at positions where a travel
direction changes fromhorizontal to vertical and vice versa

| i kewi se the conveyance nechani sns of the present invention having
t he above arrangenents. 1In the fourth horizontal conveyance
mechanismin present invention, the racks and the rails of the

curved ssﬁéwﬂnairr?_th%r ERBYEC, &St Hil 1 %e%%_itoma&ohh@neahpi Bge fABughange

the trave direction thereof froma horizontal travel to a vertical

directi ogebyibhes@hVA aheABEeRRALe tPaddUEti M 1O tildntal attitude
above- nentioned, when the carriagé is caused to travel vertically,

the curved sectdaessrargadrasul e the teverdl beommmadiadedyistem can
positions where the vertical travel of the carriage 1is not

interferpd artdngbe cofyedt Se£tt Dduldsl @ dePdditildies whHreed sealiean
of the fourth conveyance nechani smal so has a function as a

di verti ngiappat ahushingeshahgm ngot heomodl zontwdrt ldaly elnd eildee versa
vertical travel. Best Mdde for Carrying Qut the Invention Exanpl es
of enboditkewssef thehavhrephakecanvayanems pEChari pmeskna invention
self-propelled carriage of the present invention wll be explained
bel ow r ehevinggthe dbawengsrahgetmketsacconpanyi ng drawings, Fig. 1 is
a front elevational view show ng an enbodi nent of a horizontal
conveyant@0d8¢hani smof a self-propelled carriage according to a
first arrangenent of the present invention, Fig. 2 is a right
el evational vi éwtdfe fongthororbrentat enrsesreaBenhansAMsipowyeisent
Fig. 1, Fig. 3is
g ingention, the racks and the rails of the curved section are
arranged as units so that the carriage can change the travel
direction thereof from a horizontal travel to a vertical
direction by the above arrangement. In addition to the
above-mentioned, when the carriage is caused to travel
vertically, the curved section arranged as the units can be
evacuated to positions where the vertical travel of the carriage
is not interfered with the curved section. As a result, the
curved section of the fourth conveyance mechanism also has a
function as a diverting apparatus for changing the horizontal
travel to the vertical travel.
Best Mode for Carrying Out the Invention
[0020]
Examples of embodiments of a horizontal conveyance
mechanismof a self-propelled carriage of the present invention
will be explained below referring to drawings. 1In the

accompanying drawings, Fig. 1 is a front elevational view

showing an embodiment of a horizontal conveyance mechanism of
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a plan viewof Fig. 2, Fig. 4 is a perspective view of the

hori zontal conveyance mechani smof the first arrangenent shown in
Figs. 1to 3, Fig. 5is a front elevational view show ng an

enbodi ment of a horizontal conveyance nechani smof a self-propelled
carriage according to a second arrangenent of the present invention,

Fig. 61 rd ﬁ%fﬁ/ i?¥ﬁ¥. e ; ri GQR

Ueghani s%s:ehlofyﬁ%to Fi g‘%ﬁ , Il;ﬂ%%cggrgﬁgﬁaEBV% éfv%r%s?é Ei g. Yl_ , F?lg Og
Is a pergﬁgggfageﬂt]elvv#&énﬁb&l, herd zontial Cconyeyange aRGRARNIS P ghown
in Fig. to Fig. 7, Fig. 9 1s afront elevational view show ng an

enbodi mepy q{o@idzctw{alz%tn%'efagﬁ\éeaﬁeeﬁsn%ﬁh@mwin ragself-propel kgd

carriage according to a third arrangenent of the present invention,

Fig. 10aig18anTigbi §feF@§lOQ§|FY??W@OESthpQQEbéQGEGE_QQQWeﬁﬁnﬁﬁe
mechani sm shown in Fig. 9, Fig. 11 is a plan viewof Fig. 9, Fig. 12

is a perppectbMeaVicmadydiee hechaankal o £amecyanse aneaiyamam ehotvhe
third arrangenent shown in Figs. 9 to 11, Fig. 13 is a side

el evat i opbal Figew lexpl ai, NFhg. & NByangrehat€l ofatiogal rviage showdng an
hori zontal section in a horizontal conveyance nmechanism according to
a forth ampadgesrent o6f at herpreaeal cbnveghhor, mechanidm sfaasi de
el evational view explaining a noving state of the carriage in a
curved sselfepropelhed barrizegéabccondibyqnoe darectamds Arafanigemendar bl
arrangement, Fig. 15 is a side elevational view explaining a noving
state i nthe peeséntl iseenidonj nFihe cars iaage gift e viedrionedt aliew of
conveyance nechanismof the forth arrangenent, Fig. 16 is a ,
per spect Fhe horepprbahicapv@dncaaschantisa shpvhage Fagd bPespegtivas
rails in an exanple in which the carriage travels fromthe
hori zont al plan view of Fig. 6, Fig. 8 is a perspective view of the
horizontal conveyance mechanism shown in Fig. 5 to Fig. 7, Fig.
9 is a front elevational view showing an embodiment of a
horizontal conveyance mechanism of a self-propelled carriage
according to a third arrangement of the present invention, Fig.
10 is a right elevational view of the horizontal conveyance
mechanism shown in Fig. 9, Fig. 11 is a plan view of Fig. 9,
Fig. 12 is a perspective view of the horizontal conveyance
mechanism of the third arrangement shown in Figs. 9 to 11, Fig.
13 is a side elevational view explaining a moving state of a
carriage in a horizontal section in a horizontal conveyance
mechanism according to a forth arrangement of the present
invention, Fig. 14 is a side elevational view explaining a
moving state of the carriage in a curved section in the
horizontal conveyance mechanism of the forth arrangement, Fig.

15 is a side elevational view explaining a moving state in a

vertical section in the carriage of the horizontal conveyance
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section to the vertical section, Fig. 17 is a schematic side

el evational view of Fig. 16, Fig. 18 is a perspective view show ng
attitudes of the carriage and the respective rails in an exanple in
which the carriage travels in a horizontal attitude in the vertica
section, Fig. 19 a schematic side elevational view of Fig. 18, Fig.

20 is a pbdRaglsMabEORE FoHLYh Dfraigsaip) erif. a €aly iaagergpedtiirean
appl i ed exanple of the horizontal conveyance nechani sm of the

present yR¥RNEKhOM R e tddyd BfatnangaiEnige Bhd. rédpest avelani M ew
of the carriage of Fig. 20, Fig. 22 is a left side elevational view

of the canrérgeplefiffi ghidl, tie GarBidge a SOl oD &hP @olriiventiagw
of the <carriage shown in Figs. 20 to 22, Fig. 24 is a perspective
vi ew schbegstibaatbytsbowengieabosecoiod) recdi arm clhrmnge ahairas ild efide
rails) along which the carriage of Figs. 20 to 23 travels, Fig. 25
is a froafleghevanadnalievwi e 6figri glet, &nd.l éBt idi repeirepecliange viesi |
portions in a state that the carriage of Fig. 22 enters the rail
porti onsshardngi gstikeday ¢H U cprariegsi dedsehei mepectieasrails in
ti me-sequentially showing a state that the carriage passes through
t he direéni epaphdrganr ahll chothieosarripgeFitgavel st and a fowgeiondatlal
conveyance nmechani smof the present invention according to a first
ar r angengfit ikadeaipaithe geritiightl segtieny Faidl-s 1P0al sichematiigosiae y
and verticallx_in a building in parallel with respect to a traveling
di recti oflevatignadrviayeB818ndl ¢ hd'iGar ePabe BOLEP R TR At e ev
rails 10. As shown in Fig. 2, the respective rails 10 have
hori zont Qif @an example of a carriage used in an applied example of the
horizontal conveyance mechanism of the present invention of the
forth arrangement, Fig. 21 is a plan view of the carriage of
Fig. 20, Fig. 22 is a left side elevational view of the carriage
of Fig. 20, Fig. 23 is a schematic perspective view of the
carriage shown in Figs. 20 to 22, Fig. 24 is a perspective view
schematically showing a mode of direction change rails (left
rails) along which the carriage of Figs. 20 to 23 travels, Fig.
25 1s a front elevational view of right and left direction change
rail portions in a state that the carriage of Fig. 22 enters
the rail portions, and Figs. 26(a) to 26(f) are side sectional
views time-sequentially showing a state that the carriage
passes through the direction change rail portions.
[0021]
In Figs. 1 to 4, a horizontal conveyance mechanism of the
present invention according to a first arrangement has a pair

of right and left rails 10 laid horizontally and vertically in

a building in parallel with respect to a traveling direction
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rails laid on a floor and the like for forming a horizontal section,
curved rails for formng a curved section in which a direction is
changed froma horizontal direction to a vertical direction or from
a vertical direction to a horizontal direction, and vertical rails
laid on a wall, a columm, and the like for formng a vertical
section 66 icateusgeo30hend wheedasedhigen30 thwredumeednseles imni land Ot he
vertical section of the respective rails 10 are conposed of rails 11
for pinioos2and rails 12 for travel wheels which are separated from
the rails 11 for the pinions in a front and rear direction although
they are in pasahosin iv Fhgt. e, thelesibedtrvd hei psnitomsve Tloenizontal
hori zontal section is conposed of a unitary conposite rail 14 in

whi ch borhifibelradl snld, fl12oar endaictiei iifzar &bkrelf ormAsgexeirplriifzioad ailn
Figs. 3 and 4, each of the rails 11 for the pinions is conposed of a
C shapedsertihannehrgadpesli l s rivss -fogutingnal cnenbdr seobpos edh ofhifatpat
and rear walls Ila, Ilb and a side wall 1lc. Each of the rails 12
for the diigekiophbelahanged dgofoAprraR Uital digkgid@noEo a vertical
channel -shaped cross-sectional nmenber conposed of front and rear,

val | s 128ireggpoamy Arshdevaatica2dirmmdsen kplashqyizeptat gdirection,
integrated by a connection wall 13. The connection wall 13 is forned
by extefBfnfethécaldeaihf|labd Ut & Weldai B 221 VB8R, t 3RA tYh& il kfhder,
and an extending end thereof is, connected to an open end edge .of the
front wafPTrPiadof Yﬁétiﬁﬁf §9Ct10RHeORbIYOREE e T difle Lo %«?Ctlon-

hori zont section has : . .
%ke curve sectfbn and the vertical section of the respective

rails 10 are composed of rails 11 for pinions and rails 12 for
travel wheels which are separated from the rails 11 for the
pinions in a front and rear direction although they are in
parallel with the rails 11 for the pinions. Then, the
horizontal section is composed of a unitary composite rail 14
in which both the rails 11, 12 are laid in parallel.

[0023]

As exemplified in Figs. 3 and 4, each of the rails 11 for
the pinions is composed of a C-shaped or channel-shaped
cross—-sectional member composed of front and rear walls lla,
11lb and a side wall 1lc. Each of the rails 12 for the travel
wheels is also composed of a C~shaped or channel-shaped
cross-sectional member composed of front and rear walls 12a,
12b and a side wall 12c. These rails 11, 12 are integrated by
a connection wall 13. The connection wall 13 is formed by
extending the side wall 12c of the rail 12 for the travel wheel,

and an extending end thereof is connected to an open end edge
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C-shaped or channel -shaped cross-section conposed of upper and | ower
wal | s 14a, 14b and a side wall 14c with open surfaces of the
conposite rail 14 in confrontation with each other right and |eft.
The conposite rail 14 is connected to the rails 11 for the pinions
and the rails 12 for the travel wheels, which are separated before

and afteprthpeverbheakasectiignoksther wgd]l 1through the curved
section. The curved section will be explained in detail. In the

rails 10[pogationed on a right side of Fig. 1 and on proximl sides
of Figs. 2 and 3, the front walls 11la of the rails 11 for the

pi ni ons of thernertompdsseetranlextend thet herupprtahakestiddahat ahe
conposite rail 14 as well as are connected thereto. As shown in Fig.
2, the reashapklisod thadhetlhehapieldsc1ds$osethion pionparsedst ansbdo ahke
| ower walls 14b of the conposite rail 14 through curved walls 15 as
wel | as aoeerntebiatleth wWiltdb Bhd siglisde wedllls 184cwiTheopemunfades bZa
of the rails 12 for the travel wheels are cut off in the upper walls
14a of thbecooppssiteragail 14, in heonfmenivaticn With eardofo tdetrend ghd
the lower walls 14b of the conposite rail 14 as well as are
connect edndhéebto, Hl campossitde nadlll 142ést perrefted ol tiéd it lilhe
| ower walls 14b of the conposite rail 14 together with the ,
connect | 6ATwENe BBniong Andthdhe raitige l2afPs tloe poa ¢ b s ra Whdch
side of Fig. 1 and _on an inner side of Figs. 2 _and 3, the front
wal | s 118reotep@pated before gnd abter dithyeskicad $8Cthenubpdr g s

14a of the conposite rail 14 as well as are connected thereto, the
through the curved section.

[0025]

The curved section will be explained in detail. In the
rails 10 positioned on a right side of Fig. 1 and on proximal
sides of Figs. 2 and 3, the front walls 1la of the rails 11 for
the pinions of the vertical section extend to the upper walls
l4a of the composite rail 14 as well as are connected thereto.
As shown in Fig. 2, the rear walls 1llb of the rails 11 for the
pinions extend to the lower walls 14b of the composite rail 14
through curved walls 15 as well as are integrated with the side
walls l4c. The front walls 12a of the rails 12 for the travel
wheels are cut off in the upper walls 14a of the composite rail
14, the rear walls 12b thereof extend to the lower walls 14b
of the composite rail 14 as well as are connected thereto, and
the side wall 12c thereof is connected to the lower walls 14b
of the composite rail 14 together with the connection wall 13.
[0026]

Further, in the rails 10 positioned on a left side of Fig.
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rear walls 11b thereof are connected to the lower walls 14b of the
conposite rail 14 through the curved walls, and the side walls 1lc
thereof extend to the lower walls 14b of the conposite rail 14 as
well as are integrated with the side walls 14c. The front walls 12a
of the rails 12 for the travel wheels are connected to the upper

wal s 14a la gcﬂg a[qpr&nﬂ%é'gl i;cﬁé'llfbflgwfigtsh% Leadr valhs %%Bnﬂ;@agg aig

connect ed ower wa t'he conposite rai

side walls t;i?t{ rtlagﬁrseqfl E)(S’fcegﬂe 159;(1%5'1@3 UopeLndald chjeﬁ%f fert 8115 1ésla

conposite r toget her wth e connection wa as well a

are connggtgl E@ﬁ\?}%}sﬁte rBagkeq 2k (@130a88 tELIEc 18Rk Be YUt BES

the same In the ow ng description) are disposed to the rear

val I's 11pea pfydine naiy shdteboratdecdidians tloothbelswe vadh Med haplss
and to the lower walls 14b of the conposite rail 14 as well as fixed

t heret 0. thdheomgs$ivdera30] hps whidateltndheelrwl #3d 13 ,piaRidoRhd3s(akso

called a pinion gear, which is the sanme in the foll ow ng

descri pty&n) s as AtHer¥e et ndicspased oive rongl 5t da b diie sbfippsiet a
carriage body 35 and has a travel wheel 32 and a pinion 34 disposed

to the oppDsileasidelll=ad brel dafeotatbea with ithgesibedyaBbs 1Be The
respective travel wheels 31, 32 have shafts held by bearings nounted
on t he carontgeabbdylls. ofhehpi nadhs3B2i §ordtbposedveh wheelef &rsi de
of the carriage body 35 where the travel wheel 32 is disposed
coaxi al | gomnehtedtiet e ridneeluppkeevalls bial oft hbepcompas Bdeisadl ddoseteon
the right side of the carriage body
rear walls 12b thereof are connected to the lower walls 14b of
the composite rail 14, and the side walls 12c thereof extend
to the upper walls l4a of the composite rail 14 together with
the connection wall 13 as well as are connected thereto.
[0027]

Racks 20 (also called rack gears, which are the same in
the following description) are disposed to the rear walls 1llb
of the rails 11 for the pinions, to the curved walls 15, and
to the lower walls 14b of the composite rail 14 as well as fixed
thereto.

[0028]

The carriage 30 has a travel wheel 31 and a pinion 33 (also
called a pinion gear, which is the same in the following
description) as a drive wheel disposed to one side (right side)
of a carriage body 35 and has a travel wheel 32 and a pinion
34 disposed to the opposite side (left side) of the carriage

body 35. The respective travel wheels 31, 32 have shafts held

by bearings mounted on the carriage body 35. The pinion 33 is
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35 where the travel wheel 31 is disposed coaxially with the trave
wheel 31. The pinions 33, 34 has respective shafts coupled with a
drive unit (illustration is omtted) disposed in the carriage body
35 and conposed of a notor, a reducer, and the like. Wen the
carriage 30 travels fromthe vertical section to the horizontal

Section @ps3hsEXdMPtte 1kt Hidh é@&sﬁ@ﬂc@ﬂwﬁ@ bddie3 s aapeetinetravks
10 by positioning peripheral surfaces of e travel wheels 31, 32

bet ween §hge{ rwtlémgﬁ%ea@d&l@@y widly afhd hearRIpeelkicue 3nai kadl2
for the travel wheels and meshing the pinions 33, 34 with the racks

20 lai d eRetdigilspacts ‘dQs isledl of kHORiGRe $ide oFsthd e rGarddeasedgo
travel s along the racks by that the pinions 33, 34 are rotated on

their ax®s wneﬁ§sbhewtfavémewh@@ks3201bydibposédveounnal1yhahthsthéhe
pinions 33, 34 rotate on their axes while nmeshed with the racks 20
in the veatvéTawhseltBOn &arttke tgin Doy e3B seX4 itoas ofedheect Bvd ssHOE and
travel in the rails 11 for the pinions and rotate on their axes

whi | e mesbepladthithea rdickse 2thitn ¢ild dsarazandrali sseatiitdedandispoaedl
in the conposite rail 14. At the sanme tinme, the travel wheels 31, 32
rol | al ohyg tthee chraritagendodgad5 wald sohRased2bf tehaptoconstiaducet,hend
rails 12 for the travel wheels in the vertical section and the
curved sebei bhkand roll along the upper and lower walls 14a, 14b of
t he conp03|te rail 14 in the horizontal section. Accordingly, since
the carrii888930 is supported by the pinions 33, 34 neshed with the

racks 20 and by that the travel wheels 32, 33 are supported by the
rails 12 for tWeeR &he|camerge 3¢ travels 'from the vertical section

to the horizontal section as an example, it is disposed between
the respective rails 10 by positioning peripheral surfaces of
the travel wheels 31, 32 between the front and rear walls 12a,
12b of the respective rails 12 for the travel wheels and meshing
the pinions 33, 34 with the racks 20 1laid on the respective rails
11 for the pinions. The carriage 30 travels along the racks
20 by that the pinions 33, 34 are rotated on their axes in mesh
with the racks 20 by the drive unit. That is, the pinions 33,
34 rotate on their axes while meshed with the racks 20 in the
vertical section and the curved section of the rails 10 and
travel in the rails 11 for the pinions and rotate on their axes
while meshed with the racks 20 in the horizontal section and
travel in the composite rail 14. At the same time, the travel
wheels 31, 32 roll along the front and rear walls 12a, 12b that
constitute the rails 12 for the travel wheels in the vertical
section and the curved section and roll along the upper and lower

walls 14a, 14b of the composite rail 14 in the horizontal section.
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noves in parallel while keeping a horizontal attitude and noves from
the vertical section to the vertical section passing through the
curved section. Wien the carriage 30 enters the vertical section
fromthe horizontal section passing through the curved section, it
noves while keeping a horizontal attitude |ikew se the above

ment i Oneﬂecof’ey_\ﬁgly,s Supid ite@d kartheqdriyd siBuppbytadwiby ithe gispesed
along the rails 10, a travel control is executed by a comrunication

bet ween 33¢osPUIEShePRANE Whd Rsldlsl 80 agdtisy naldy e tthevlar wreslal
conveyance nmechanismand a controller disposed in the carriage 30,

and a si gpal 33 sard sappdrideadbgnehe ecei Med 2Debreehe thea vt etedls, it
conputer apparatus and the controller through a comunication |ine
that trageeks imppaadlkelwhdld ke iwg angpridontddicaenthoddrentd maves
container is conposed of a container wth alid as an exanple and

i nstal | eirom aheupperisuailf aeetabn thettar veagechddgedSion asseninged
in the carriage body 35. Several stations are installed along the
conposi t ehrailbhldhe cWeadopechioonn dtert she case dge Wi emtlegadshe
for exanple, a specinen and reagent are contained is placed in the
cont ai neverbycalweekeionVizamt tlee vivw kiezontesl (reatteiora reemiamidgough
station to the external conputer apparatus through a termnal, the
cont r ol | hesfunvrd eartiage i3omepesathds & keepinge hori zentat adpdisdet o

a command fromthe external conputer apparatus, and
likewise the above mentioned.

[0030]

Power is supplied to the drive unit by a wiring disposed
along the rails 10, a travel control is executed by a
communication between a computer apparatus installed
externally of the horizontal conveyance mechanism and a
controller disposed in the carriage 30, and a signal is
transmitted and received between the external computer
apparatus and the controller through a communication line that
travels in parallel with the wiring.

[0031]

In the embodiment, a container is composed of a container
with a 1lid as an example and installed on an upper surface of
the carriage body 35 or assembled in the carriage body 35.
Several stations are installed along the composite rail 14.
[0032]

When operation starts, a case in which loads, for example,
a specimen and reagent are contained is placed in the container

by a worker. When the worker designates a conveyance station
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the drive unit causes the carriage 30 to travel to the target
conveyance station so that the | oads are conveyed to the target
station. At the tinme, the carriage 30 is caused to travel in the
vertical section fromthe horizontal section of the rails 10 passing
t hrough the curved section while with the pinions 33, 34 disposed to

the right a@Hel@&%e§hg§5ceﬁpﬁggrcQﬁbh@ggugotﬂ§§hﬁﬁ aMthntRg1ragks 20
so that the carriage 30 noves in parallel. At the sane tine, the

carriagecgfti81s8pphessrd Erepihpe! B0i BgerhBed thavakipg dhiecthon
and in a direction orthogonal to'the traveling direction by

di sposi NgetPEnREN PASc Simardd firdnf £ RBlextArraIdcBRABURE rtdSpLd 1k £,98n30
so that the carriage 30 travels keeping a horizontal attitude. Since

the horigpatatiaé tid teeadse SuPROCHeE iBYet BE toaveivahea) $hdl tadeso
that the carriage 30 is caused to nove in parallel wthout

i nclinat teAveyhatei Stat 5dMe® thetcdid lagas3re vvrhe yealsedio thraeel
in the horizontal attitude at all tines, a gyro neans for
mai nt ai nsngtiba. contai ner horizontal is not necessary. Accordingly,
even |loads to which a horizontal attitude is required at all times
can be cdAvépéd wi thout any problem Since the rails 11 for the
pinions, in which the racks 20 nmeshed with the pinions 33, 34 are
| ai d, and the Rhaitke l2imef drhe lvanmiags 3@héel sausadvihd chratel timardle
wheel s 31, 32 roll, are separated fromeach other not only in the
vertical vestticed seftihs Eaphsthe horiz¢mbabveect ol rehtthe raids 10
behi nd the curved o
passing through the curved section while with the pinions 33,
34 disposed to the right and left sides of the carriage 30 meshed
with the racks 20 so that the carriage 30 moves in parallel.
At the same time, the carriage 30 is suppressed from inclining
in a traveling direction and in a direction orthogonal to the
traveling direction by disposing the pinions 33, 34 in front
of and behind the carriage 30 so that the carriage 30 travels
keeping a horizontal attitude. Since the horizontal attitude
is supported by the travel wheels 31, 32 so that the carriage
30 is caused to move in parallel without inclination. That is,
since the carriage 30 can be caused to travel in the horizontal
attitude at all times, a gyro means for maintaining the
container horizontal is not necessary. Accordingly, even
loads to which a horizontal attitude is required at all times
can be conveyed without any problem.
[0034]

Since the rails 11 for the pinions, in which the racks

20 meshed with the pinions 33, 34 are laid, and the rails 12

21



section, which is a boundary between the horizontal section and the
vertical section, the respective rails 11, 12 can be set to a
different radius of curvature. Wth this arrangenent, since the
radii of curvature of the rails 11, 12 in the curved section can be
reduced, an overall conveyance system having the horizontal
conveyan€er neltd ariasre lc aheld sgoaatwhicdled heonpaciel wheéalshgl erdfodioddnt
of the horizontal conveyance nechanism according to the first
arrangenent ©dpd et @i eent eanheot hen naeserlivbéd etbowerttie Icaecitage
30 has the first pinion 33 and the first travel wheel 31 on the one
side orthb6gomalraid ¢ A6 btt saledo ryeti Lacframt tdferedf behasdtite secord
the travel wheel 32 in the sane phase (coaxially with) the first

pi ni on 38eohionhevlppodist 2 boiudelcanydbeheesrddralhpirazontdd sect hen eade
phase (coaxially with) the first travel wheel 31, and has the first
and secohbepvarbhsal3segiiand the reéspective sexbhel T¥avied caredles segl,
32 whose disposition phase is different on both the sides.

Accor di n§Pya dhéferpatt radéusngidicrevetomeof Whehchipipagerangepgnt,
changed fromthe horizontal attitude to the vertical direction, the
carri ageS30CPstRBEID T &F SYIVRALIRt O80ERe HR1lS Adlri Aé. 1%&itHie quryed
hori zontal conveyance nechanism of the_ _self-propelled carriage
accor di n§SE51PREEH &Sk ?ﬁ%@ntﬁ%ﬁ‘@éﬁll@%?%@rfcé%ﬁwfé&mb@a‘éwg the
enbodi mept of a sicond arran%erren% of, a conyeyance mschae\%: sm of the
present PRAYERPRGALs ROWY SYANEEGTEChNLSMg Cany Dea rRHFEAMGE SR ICPMBECt -
explaineq06§§5. In the horizontal conveyance nechani sm of the
present

In the embodiment of the horizontal conveyance mechanism
according to the first arrangement of the present invention
described above, the carriage 30 has the first pinion 33 and
the first travel wheel 31 on the one side orthogonal to the
traveling direction thereof, has the second the travel wheel
32 in the same phase (coaxially with) the first pinion 33 on
the opposite side and the second pinion 34 in the same phase
(coaxially with) the first travel wheel 31, and has the first
and second pinions 33, 34 and the first and second travel wheels
31, 32 whose disposition phase is different on both the sides.
Accordingly, when the traveling direction of the carriage 30
is changed from the horizontal attitude to the vertical
direction, the carriage 30 is controlled so that it does not
incline. Since the horizontal conveyance mechanism of the
self-propelled carriage according to the present invention can
be also realized by an embodiment of a second arrangement of

a conveyance mechanism of the present invention shown in Figs.
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invention of the second arrangenent exenplified in Figs. 5to 8, a
carriage 130 coaxially has pinions 133, 134 in the sane phase (sane
position) of internmediate portions of both the right and |eft sides
thereof. A pair of first upper and |lower travel wheels 131la, 131b,
simlar travel wheels 132a, 132b, second travel wheels 136a, 136b,

and sim kagot Bavehewapgbaihdhd, widibpeakgplhspesedexe .t hat they are
positioned to a front side and a rear side with respect to a

travel i ngodggction of the pinions 133, 134 as well as above and
bel ow with respect to rotating shafts of the pinions 133, 134. In a

curved sectionrgngha n¥eitbfehlseshi-efanaBymenBapakh 6f the paeksnef
the upper and |ower travel wheels and pinions of any of the front

si de andint/eathear osi tite He-GUPRAed dnentaiekempli faed 142rigs. 5 to
Accordingly, the carriage 130 can travel while keeping its

hori zont 8l, aathrtiidgeey®0 toakbeltyrhaed peciows B3R, t1dd viar tihealsame
section. That is, in the carriage 130, the pinion 133 and a pair
of the tphask (dmed potitaponl3ibiandrinkdistequ tirenebfwed] she I3gdt
136b, which clanmp the pinion 133 fromthe front and rear sides

t her eof , aadel &f s poighb tbeaecodnt r Alpgior pifohifsenprEr apdriower drirayel
right side) of one side of a carriage body 135. In the carriage body
135, thewpesilon 1834, W3ilbh issmpdsint itoweel obd@els 1326 ,t 32 Fasiomg
133, and a pair of the travel wheel 132a, 132b and a pair_of the
travel wh&avelishraelssiipantdiddh, apfagamihrr pindved whaethek &bt iekblp
fromthe front and rear sides _and are positioned coaxially with the
travel wRé& §188Pged139nthahdthRE 3EGoRAStEhoRed kR e s UFHha, S UBIRh

the right side, are . i , ) o
a rear side with respect to a traveling direction of the pinions

133, 134 as well as above and below with respect to rotating
shafts of the pinions 133, 134. In a curved section and a
vertical section, any one pair of the pairs of the upper and
lower travel wheels and pinions of any of the front side and
the rear side are supported by rails 111 and 112. Accordingly,
the carriage 130 can travel while keeping its horizontal
attitude even in the curved section and the vertical section.
[0037]

That is, in the carriage 130, the pinion 133 and a pair
of the travel wheels 131la, 131b and the second travel wheels
136a, 136b, which clamp the pinion 133 from the front and rear
sides thereof, are disposed to a central portion (central
portion on a right side) of one side of a carriage body 135.
In the carriage body 135, the pinion 134, which is positioned
coaxially with the pinion 133, and a pair of the travel wheel

132a, 132b and a pair of the travel wheels 137a, 137b, which
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al so disposed to a central portion (central portion on a left side)
of an opposite side of the carriage body 135. Shafts of the pinions
133, 134 on the right and left sides are coupled wth a drive unit
conposed of a notor, a reducer, and the like the shafts of which are
di sposed in the carriage body 135. A pair of right and left rails

110 is dispesathd Bipaball el theddbRadeOEbsh t Hd€ ronghinandd ekt des
rails 110 disposed in the vertical section are conposed of the rails

111 for 4RHE HdipRRs tiddd Beakakh syl @hd beaveavehesheal sl d aind1b
along a wall and a colum. As shown in Figs. 7 and 8, each of the

rails 11ldnfiothe e Ridiceavedf whbelyer36£Al1 382 bnothé Sr Lgtmpasiet: ,ohran
approxi mately L-shaped cross-sectional nenber, and each of the rails

112 for &bsotdbyedsadian) a1 icentarpopedtobna(€esbapbdortion on a left
channel - shaped cross-sectional nmenber. In each ones of both the
rails 113idéi2f remapppalsitel Eideodf thhee rairlrd atiglbodki TS f ordha fopenf
surfaces, and front walls 112a of the rails 112 are forned

i ntegral thewpfhienashld8hel34 e thee |sidgitl,ankl 2 adits pdsked are ciogptleand
| eft sides are disposed in parallel with each other wth the open
sur f aceswihbraairive coviftr gpppised of téh medelr ,oeheeducEne rmhddefl ikige
right and left rails 110 of the horizontal section are conposed of
rai | s 118heashahasi p§ ahigppasgi daspPgedCishaped cor répgandPIyhagéd
cross-section, and the rails 110 are disposed with the open surfaces
thereof iLAO88Afrontation with each other. The rear walls Illb

(the front walls 112a of the rails _ . . .
A pair of right and left rails 110 is disposed in parallel

with each other. The right and left rails 110 disposed in the
vertical section are composed of the rails 111 for the pinions
and the rails 112 for the travel wheels laid along a wall and
a column. As shown in Figs. 7 and 8, each of the rails 111 for
the pinions of the vertical section is composed of an

approximately L-shaped cross-sectional member, and each of the
rails 112 for the travel wheels is composed on a C-shaped or
channel-shaped cross-sectional member. In each ones of both
the rails 111, 112, rear walls 111b of the rails 111, which form
open surfaces, and front walls 112a of the rails 112 are formed
integrally with each other. The rails 111, 112 disposed on
right and left sides are disposed in parallel with each other
with the open surfaces thereof in confrontation with each other.
Each ones of the right and left rails 110 of the horizontal
section are composed of rails 114 each having an approximately
C-shaped or channel-shaped cross-section, and the rails 110 are

disposed with the open surfaces thereof in confrontation with

24



112 for the travel wheels) of the rails 111 for the pinions of the
vertical section are connected to lower walls 114b of the rails 114
of the horizontal section through curved walls 115 that formthe
curved section. Side walls 111c of the vertical section extend to
upper walls 114a of the rails 114 of the horizontal section and are
i nt egr at @8N PRRSFde wal I's 114c of the rails 114b. The front walls
112a of th ?I|S 112 for the travel wheels of the vertical section
extend t 5 é upper walls 114a of the rails 114 of the horizontal

Roar wal |5 1180 GFORhava/b i Lot st o St TAE Fowerendrres
?éggre?fm)aﬂ?ﬁ Bt shas Hiared hse%s ?rl>z°§t %ﬁef%‘ii%"?;icf?on eflé’p“l”ﬁé"c}rfsdotfhe
Openi ngsl:%ﬂ_éw \A?hg%:% %ave 4 vmr#t%O eac P %ﬁgg?a‘?’ ffs ]:Lﬁ“fof tﬁe
PLNEONS 8405} 1Ll AL} 2 P e e (el scuaﬁﬁ%“éfl 315
rails 11% %Qrfé t@ié"c%?%e%”g £8¢8n0f éf@efv}a%]ts ah kSo £ Idra ol t&%%l

rails 11 or the trave mhee S O the vertica section, are forned

to the uppeti¥l barildacel ubbeyr Abllaslitsa0bst kaﬁeh%llagnthb; BeCkhen
GQuide wall's 118 stand around the openings 116a. Side walls of

gui de wahbsitd8tranesépt eghadrd aré/\nlmetgfi%t@ddalwl tsad J£1 pd 1t1hft of

rails 111 for the pinions of the vertical section.
the rails 114b. The front walls 112a of the rails 112 for the
travel wheels of the vertical section extend to the upper walls
114a of the rails 114 of the horizontal section, and
passing-through holes 117 are formed in the rails 114. Rear
walls 112b of the vertical section extend to the lower walls
114b of the rails 114 of the horizontal section and are connected
thereto. Then, side walls 112c of the vertical section extend
to the lower walls 114b of the rails 114 of the horizontal
section.
[0040]

Openings 1ll6a, which have a width of each of the rails

111 for the pinions of the vertical section, more specifically,
a width corresponding to the total of each of the rear walls
111b of the rails 111 for the pinions and each of the front walls
112a of the rails 112 for the travel wheels of the vertical
section, are formed to the upper walls 1l4a of the rails 114
of the horizontal section. Guide walls 118 stand around the

openings 116a. Sidewalls of the guidewalls 118 are integrated
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Ri ght and left racks 120 for guiding the right and left pinions 133,
134 are laid to front surfaces of the rear wall 111b of the rails
111 for the pinions of the vertical section, to inner surfaces of
the curved walls 115 whose inner sides form the curved section, and
to upper surfaces of the_ lower walls 114b of the rails 114 that f%Im

the hori ¥éitathsesirgnwallsnélis, PEabe 180118 hbbint¥E Ui thd 1§ &
110 of the vertical section by positioning outer peripheral surfaces
of the N8 &CIMEALs SEFE4°™36b and the travel wheel s 137a, 137b

bet ween tﬁ@ front walls 112a and the rear walls 112b of the rails

112 for tIR@%avel wheels of the vertical section and meshing the

i ni 133, 134 with th ks 120 ' : I I 114b of
Phe rails 114 ReoPhoRorciRFEyEoFFa HALrE § Ut RSoh EnE SR FbrA et
ti d.th tion..Here, _.th ' 130, t
The ral| SLPAG TG e o 268 AP LLokD) BHOBy CBEFATRD Thet b8 1ot Thbbr
d | t I 1 ; j ' f
The car g6 ooy fo 1he" Hner onabhr RAE Y ot Wb B safrl S1G5Rd

the | Omerl%og?hggﬁléuﬁféﬁb@etﬂ ic'usfr%%;gﬁ? g@k%hm skhgdd gt gaaded gi t

pi ni ons e right a _ s 120 formed on I nner
surfaces gfe dfi&dPWRICLWRI, S 28l %eeuggﬁksfgéfaéesaéft@h@eléw@p%épﬁs

thereby. Note that, although not sh I's assuned that power is

suppl i ed iy her O A1 4 hep Ardpge Uik, Bihe 8% @ &X&P! o on Wi T'ing
di sposed along the rails 110, a travel control is executed by, as an

exanpl e, @qzgnmuni cation between a conputer apparatus installed
externally of the rails 110 and a controller

The carriage 130 is mounted on the rails 110 of the
vertical section by positioning outer peripheral surfaces of
the travel wheels 136a, 136b and the travel wheels 137a, 137b
between the front walls 112a and the rear walls 112b of the rails
112 for the travel wheels of the vertical section and meshing
the pinions 133, 134 with the racks 120 laid to the lower walls
114b of the rails 114 in the vicinity of a boundary between the
horizontal section and the curved section. Here, the carriage
130 is mounted on the rails 110 of the horizontal section by
guiding the pair of upper and lower travel wheels 13la to 137b
on the right and left sides of the carriage body to the inner
surfaces of the upper walls 1l4a and the lower walls 114b of
the rails 114 and meshing the right and left pinions 133, 134
with the right and left racks 120 formed on inner surfaces of
the lower walls of the rails 114 so as to be supported thereby.
Note that, although not shown, it is assumed that power is

supplied to the motor of the drive unit by, as an example, a
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di sposed in the carriage 130, and a signal is transmtted and

recei ved between the external conputer apparatus and the controller
t hrough a communication line that travels in parallel wth the
wiring along the rails 110. The carriage 130 travels in, for
exanpl e, the horizontal section and the curved section of the rails
110 and whenntrdyspesednaflbagvehei calilsedfilpnabyreiefl thatmotfl skown
drive unit rotates on its axes while neshing the pinions 133, 134
with theeracksedll?y), dders, esampkef kecdimgiancatbonweebvwedre aigoapunelrl s
114a and the lower walls 114b of the rails 114 of the horizontal
secti on appaappnexinettaljed huatsanelay athehdirtidiicel b ensea woat rogper
edge of the travel wheel 13la and a | ower edge of the travel wheel
131b of €hereaedi dgetnsanmage 430 handepghigndpbtiedirafmitted and
respective travel wheels 131a and 131b, 136a and 136b, 132a and

132b, andets?¥ednhety?En the exaeEnadheerpuistaapRadr 851, abgedneand
136b, 132a and_132b, 137a_and 137b roll .along the upper and | ower
wal |'s 1128ntredpest thEeughi ps COMPUNARAtERE dare 4§et13G2VRdfedn

hori zontally. After the carriage 130 trayels int hori zont al
attitudePasadés rWBE% BEVELITLRE AloRE &G Kéfts Hﬁgvel wheel s 136a
and 136b Hhe right and left travel wheels 137a, 137b start to
travel aﬂ§ﬂ33the front and rear walls 112a, 112b that constitute the

ails for e heavel ieela EOTRR beun! B RRUILIES) A% 8l 0y

and, 1920 8853 IR DEORILAA B N TR G ek,

Wth thi I nOPEL %IeircllH’catlhgection by that the not shown drive unit rotates
on its axes while meshing the pinions 133, 134 with the racks
120. Here, since the distance between the upper walls 11l4a and
the lower walls 114b of the rails 114 of the horizontal section
is approximately the same as the distance between an upper edge
of the travel wheel 13la and a lower edge of the travel wheel
131b of the carriage 130, that is, the heights between the
respective travel wheels 131la and 131b, 136a and 136b, 132a and
132b, and 137a and 137b, the travel wheels 13la and 131b, 136a
and 136b, 132a and 132b, 137a and 137b roll along the upper and
lower walls 11l4a, 114b of the rails 114, and the carriage 130
moves horizontally. After the carriage 130 travels in the
horizontal attitude as described above, the right and left
travel wheels 136a and 136b and the right and left travel wheels
137a, 137b start to travel along the front and rear walls 112a,

112b that constitute the rails for the travel wheels (composite

rail portions) 112 of the vertical section as well as the travel
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carriage 130 noves fromthe horizontal section in whichit is 1in the
horizontal attitude to the vertical section while keeping the
horizontal attitude and travels in the vertical section in the
horizontal attitude (refer to Figs. 6 and 8). The horizontal
conveyance nechani sm of the present invention of the second
arrangen@gnée 380181 4 nard 053115, 3% alrsd 13245 passothsloawh taet apeeing
wth alid as an exanple of a container, and an installation node is
such thalléhen comaienahats thest atkeduidadaby uppergsivid acd 1of 1ll8eand
carriage body 35 or assenbled in the carriage body 35. For exanple,
a | oad ceopeser sifdea ofastee isingidle chidsspeti méi tanth i sagentataren ptaeed
is accommpdated in the container, the notor of the drive unit is
oper at edcbyriadechl? mpves doorehecbostiabnbalt eotighnt e wheirgh ndl is
el ectrically connected to the external conputer, and the carriage
130 is taddedhopizeavel atditthela be doe corveyahsecsian Wil kadespapy
thereat. As described above, in the horizontal conveyance mnechanism
of the ehbediemhzonfczbraditiFuds ahd teavabs aily 4hgeventicat sanrtinedant
invention, the pinions 133, 134 are disposed to the right and |eft

si des of thReheaiepagalisttifndet Heeéarr itag&igs306i andalded to travel
al ong the racks 120 by the pinions. At the sane tinme, the carriage
130 is pt8U8Ated frominclining by the pinions 133, 134 and the

racks 120, and_the pairs of _the upper and |ower trav wheel s 131a
L aTn. 130aThR e 8shnEs . ConraYR56s RarRSASSE Rad oSy BERPeRbecd

to the r&gggngqgnlg ttﬁ%(ggiond arrangement shown in Figs. 5 to 8 also

has a not shown container with a 1lid as an example of a container,
and an installation mode is such that the container is installed
on an upper surface of the carriage body 35 or assembled in the
carriage body 35. For example, a load composed of a case in
which a specimen and reagent are placed is accommodated in the
container, the motor of the drive unit is operated by indicating
a conveyance station through the terminal electrically
connected to the external computer, and the carriage 130 is
caused to travel to the target conveyance station and stops
thereat.

[0045]

As described above, in the horizontal conveyance
mechanism of the embodiment according to the second arrangement
of the present invention, the pinions 133, 134 are disposed to
the right and left sides of the carriage 130, and the carriage
130 is caused to travel along the racks 120 by the pinions. At

the same time, the carriage 130 is prevented from inclining by
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of the carriage 130. Thus, even if the carriage 30 inclines, it can
nove in parallel within an all owabl e range of inclination.
Accordingly, the container installed in the carriage 30 can be
caused to travel in the horizontal attitude not only in the

hori zontal section but also in the curved section and the vertical
section. théthidhodss ar3angedendnd sile eraclgy i@ Ojeamsi  thec passs of the
unnecessary, a type and an anount of the |oad can be i ncreased.

Furt her , uppet rddbiveenimdvekahiceld s 13ka maid $31by 1Ida apdniitis, 18ka
which the right and left racks 120, which are forned to the rails
114 and shdh 34b,chnthe37a gitid addbldfdpgeed apsti83,ight34ndflefiesides
carriage 30 are neshed, are laid, and the rails for the travel

wheel s, ofi vihe cdaittieagailr3 .of Thhe,uppen ahdchewarriage a0 Wwhedhises3la
and 131b, 132a and 132b, 136a and 136b, and 137 and 137b roll, are
arr angedisuan noue irhparailllelfwigrhihen alukemabkecangs @b inkd inatiogal
section are forned by being separated to the rails 111 for the

pi ni ons Aadordéngall stig zorft@ringte insaadll edhbeltg gariaager 89 oran k&t
forms fromthe curved section to the vertical section. As_a result,
the respBauped tpatraveilinithecharbaosselt atiitideenait oradi 8 she
curvature. Accordingl an overall conveyance system can be
construcP@leeﬁﬁﬁéCFe5§1P§dﬁéln@lﬁﬁelPaHPF SPrEGPvéFGFéOBfaPﬁetpglIs
111 for the Eﬁilons and the, racks, 120. a horizonta

conveyan¥&TEERANPEMF &P WEER - Jo?)éﬂ]@:{i%ed‘l‘err?ta'ge“é’ccc%radlwgotﬁ‘egns
third arga 8%g§n5n8eceggary, a type and an amount of the load can be
increased.
[0046]

Further, in the horizontal section, the rails for the
pinions, on which the right and left racks 120, which are formed
to the rails 114 and with which the right and left pinions 133,
134 of the carriage 30 are meshed, are laid, and the rails for
the travel wheels, on which the pairs of the upper and lower
travel wheels 131a and 131b, 132a and 132b, 136a and 136b, and
137 and 137b roll, are arranged such that the rails from the
curved section to the vertical section are formed by being
separated to the rails 111 for the pinions and the rails 112
for the travel wheels in the portion that forms from the curved
section to the vertical section. As a result, the respective
rails 111, 112 can be set to a different radius of curvature.
Accordingly, an overall conveyance system can be constructed
compact by reducing the radii of curvature of the rails 111 for

the pinions and the racks 120.
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present invention can be realized by an enbodi mrent shown in Figs. 9
to 12. The enbodi nent of the horizontal conveyance nechani sm
according to the third arrangenent will be explained below referring
to Figs. 9 to 12. In the horizontal conveyance nechani sm accordi ng
to the third arrangenent of the present invention shown in Figs. 9
to 12, gooanni age 230 coaxially has pinions 233, 234 in the sane

i nternmedi ate phase of both the right and left sides thereof. Then,

t he carri age 28exhasahapirieshakhlpebhiveyancaveakchhadisam 231la, 231b,
232a, 232b on a front side and a rear side with respect to a travel
di r ecti oseQff -phepeillicansa288ag@ I madirld tas bhsrd\swararepmeyor b drhe
travel wheels 236a, 236b, 237a, 237b on an upper side and a | ower

si de of thresenti bmge2B88¢on 23 béremliverd byan seboddment havar Lhajays .
230 can travel froma horizontal section while keeping its

hori zont & tatlid.t ulbebymbddimen paifr thethartie aniedr candeyanee magthiareism
portion travel wheels 236a, 236b, a pair of the upper and | ower
vertical aumordimg rtavdlhesidelrsl RIENIL2ETY, wirld thee g¥miaimePIB1os4
are supported by rails 211. That is, in the carriage 230, the

pi ni on 23Bferrdingpdsediaso & denthdl portion (a central portion on a
right side) of one side of the carriage body 235, a pair of the
horizontdeﬁ%hion travel wheels 231a, 231b are disposed in a front

and rear direction acrpss th inion 233, and a pair of yertjcal
Dortion travellfwiBe| BOBBaantSEPTITEY a1 G FEEhaT ] ST aGs %A nobs the

direction, 2ol 953, Le LY 00 2385, et LS RLOLA"A34 5 1306

12, a carriage 230 coaxially has pinions 233, 234 in the same
intermediate phase of both the right and left sides thereof.
Then, the carriage 230 has horizontal portion travel wheels 231a,
231b, 232a, 232b on a front side and a rear side with respect
to a travel direction of the pinions 233, 234 as well as has
vertical portion travel wheels 236a, 236b, 237a, 237b on an
upper side and a lower side of the pinions 233, 234. 1In a
vertical section, the carriage 230 can travel from a horizontal
section while keeping its horizontal attitude by that a pair
of the upper and lower vertical portion travel wheels 236a, 236b,
a pair of the upper and lower vertical portion travel wheels
237a, 237b, and the pinions 233, 234 are supported by rails 211.
[0049]

That is, in the carriage 230, the pinion 233 is disposed
to a central portion (a central portion on a right side) of one
side of the carriage body 235, a pair of the horizontal portion

travel wheels 231la, 231b are disposed in a front and rear
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coaxially with the pinion 233 to a central portion (a centra

portion on a left side) of the opposite side of the carriage body
235, and the horizontal portion travel wheels 232a, 232b and the
vertical portion travel wheels 237a, 237b are disposed clanping the
pi ni on 234 therebetween fromfront and rear sides and from upper and

| ower si désechlithoaghoss|tHpintavie? 30hesldsa mer bdr vedtioal e saEnm
dianeter, the dianeter is smaller than that of the pinions 233, 234.

In Figs. t%avellwhedl pai36agf 2 B3élghatreadispeddd taids upldhdlowhhEi rection
hori zontal section is disposed in parallel with each other. 1In the
verti cal ageelsisothet pdrnderrt i238. r @hka, 2theapentiand284ong daspakkedand a
columm, and the pinions 233, 234 and the vertical portion travel
wheel s 28®axi23dly, w28Rath@3Fbnddnthd3 dar i agetradOporhven thereatiralAs
shown in Figs. 11 and 12, each of the wvertical rails 211 is conposed
of a G sipapdd cor oss asdefitosale) nefibthe pppdseteoside onf thel casriage
wal | s 211a and 211b act as rack travel paths of the respective
travel wheslys23andandt sheldworizmntent peadrioro teensdcvhealaa?Bsa212i2b
act as rack travel paths on which the pinions 233, 234 travel. The
respect | w&% Ahpsveraical grantinn hsavednvaceleditn 2fdbcarposiePaied
hori zontal rails 214 which are parallel on right and left sides, In
the horiCAGMPANG &hesPdrion ig § ﬁ6?b€ﬁé’e§Pnf6W§ rRnthgng Epagssides
section in which an upper wall 214 214b, and

connect i &?%FP“‘Z&QR‘BEP@% B?H?Ecﬁltcf?sefacﬁ H&gﬁa@l%lﬁm téﬁﬁ?is‘”h?%]v%
t he sane cro%% section_as the vertical rails 211 as fla trave

wheel guidd& KQIFMeS19] FRE n2ame Jaﬁ?“?trﬁfe'rg'@q_d%ﬁﬁ‘ﬁé&r 25" smdP18r M
that of the pinions 233, 234.

[0050]

In Figs. 9 to 12, a pair of right and left rails 210 of
the horizontal section is disposed in parallel with each other.
In the vertical section, the vertical rails 211 are laid along
a wall and a column, and the pinions 233, 234 and the vertical
portion travel wheels 236a, 236b, 237a, 237b of the carriage
230 travel thereon. As shown in Figs. 11 and 12, each of the
vertical rails 211 is composed of a C~shaped cross-sectional
member, insides of front and rear walls 21la and 211lb act as
rack travel paths of the respective travel wheels, and outsides
thereof near to connection walls 211c act as rack travel paths
onwhich the pinions 233, 234 travel. The respective rails that
form the horizontal section are composed of horizontal rails
214 which are parallel on right and left sides. 1In the
horizontal rails 214, rails for the pinions having a cross

section in which an upper wall 214a, a lower wall 214b, and a
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cross section is forned integrally with the upper wall 214a and an
L- shaped cross sectional travel wheel guide wall 219b is forned
integrally with the lower wall 214b. The rear walls 211b of the
vertical rails 211 are connected to the lower walls 214b of the
hori zontal rails 214 through curved walls 215 that forma curved

section apdnibBteghaledl 1hes awe HoihdBaets edkh otheeugh l\gﬂ%m anfes

travel wheels 231b, 232b of the carriage 230 travel, ar ornmed to

the rear nwakl she 2ddfe thad s arR dtardiedsl Bneut¥edisHlf agebs D11 fay Mg
the curved section. The tunnels 217 are conposed of vertical

openi Ngsas MrarNavBed 1WyEide GRi1AI Dedabioexé @G BE i F$ONI-sHPed

rear walls 211a, 211b of "the vertical rails 211, and hori ;ont al
openi ngs cralisCée Hevsn a svedtheabt @t awgeh byy esttenghedggeer halilzani aland

rails 214. Further, although the front walls 211a are fornmed so that
t hey areaaonrebbpdd erioke wepeionalll £ rai4d eheeie gudrdd orlllr 1%, isa
part of the curved section is cut off and formed as openings 216
t hr ough ‘fbirmledt he tegaedll ywwaelhs t286d ow37wadfl idbcarri age 130
travel. Then, the side walls 211c extend to the side walls 214c of
the hori Z6R64l) rails 214 and are integrated therewth. In the
vertical rails 211 of Fi%s. 9 to 12, the rail_ portion for the travel
wheel s and t heThgitegovailda Xldb ehéhesi veohbcat raalgotlel ara aingstasey
are clanped by the front and rear walls 211a, 211b, have a
di f f er enttowitdiieh 1omeat was lsp@rlidicoes, tlie dleorigaantedsingidied Ifedhnanarhe
connection walls 211c and to which travel paths of the travel wheels
236a, 236Mryed t3d lsr 218 that form a curved section and integrated
therewith. Tunnels 217, through which the travel wheels 231b,
232b of the carriage 230 travel, are formed to the rear walls
211b that are formed in curved surfaces for forming the curved
section. The tunnels 217 are composed of vertical openings,
which have a width obtained by extending the front and rear walls
211la, 211b of the vertical rails 211, and horizontal openings
which have a width obtained by extending the horizontal rails
214. Further, although the front walls 211a are formed so that
they are connected to the upper walls 214a of the vertical rails,
a part of the curved section is cut off and formed as openings
216 through which the travel wheels 236a, 237a of the carriage
130 travel. Then, the side walls 21lc extend to the side walls
214c of the horizontal rails 214 and are integrated therewith.
[0052]
In the vertical rails 211 of Figs. 9to 12, the rail portion

for the travel wheels and the rail portion for the pinions of

a mode, in which they are clamped by the front and rear walls
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wheel s 237a, 237b are forned, are forned to a width near to the

di aneter of these travel wheels, and portions which act as travel
paths of the pinions 233, 234 are forned to a wwdth |arger than the
di aneter of these pinions. Racks 220 for the pinions are laid to the
rear walls 211b of the vertical rails 211 that formthe vertica

section, th r I at, m jon
sect’ On 219af N2 T YeLy I | ek eniali it Thgr CAl ¥ Qb ARIA DN whaRe:

t he hori zont al rails 214 that formthe

hori zont gl.oSE6L1 Pon &Hi 82 FEIMDEHS 2h3necMibahvhaye sutyethewWd asash
for supportihg the horizontal portion travel wheels 231b, 232b in

the curved $eet baRhsabe tHeSRRE10RhRAAK SuKhacesepf ahlie theak reslel
21b. In Figs. to 12, the carriage 230 is nmounted on the rails 210

by di spogheg1she3pgy izmy ﬁ'resﬂbflﬁééi e tthember tganaldthpaekkofb the
travel wheels 231la, 231b, 232a, 232b between the upper and | ower

wal I's 214aamdték of theskotiragetiawheaillss Ahd, poditipos e ildhe aver kiscal
portion travel wheels 236a, 237a on outer surfaces of the upper

wal | s 214zavaldoaliisposi tige Phaiverst 283 23dosté dorimealved avhiets 123G r
237b on outer surfaces of the lower walls 214b, respectively as well
as neshi npanheheidianst 283 th84ewpihione. r Reck2 2@ 0of or hehdgriindemsal
rails 214. Note that, although not shown, shafts of the pinions 233,
234 are ecepledd W tthhea rémirvealihst 2 tbppos ddieoeationdr raal setlicghat
and the like the shafts of which are disposed in the carriage body
235. It fiogmasbenwdrthaalpseetips, stppthedceovedevabtdrioi that danm
unit by, as an exanple, a wiring disposed along the rails 210, a
travel ¢chstewtived secddonedny fodshahowra s lels glébrﬁﬁmh@étqrdriontal

bet ween

rails 214 that form the horizontal section. Guide members 243,
which have curved surfaces for supporting the horizontal
portion travel wheels 231b, 232b in the curved section, are
disposed on back surfaces of the rear wall 21b.
[0053]

In Figs. 9 to 12, the carriage 230 is mounted on the rails
210 by disposing the peripheral surfaces of the horizontal
portion travel wheels 231la, 231b, 232a, 232b between the upper
and lower walls 214a, 214b of the horizontal rails 214,
disposing the vertical portion travel wheels 236a, 237a on outer
surfaces of the upper walls 214a, and disposing the vertical
portion travel wheels 236b, 237b on outer surfaces of the lower
walls 214b, respectively as well as meshing the pinions 233,
234 with the racks 220 of the horizontal rails 214. Note that,
although not shown, shafts of the pinions 233, 234 are coupled
with a drive unit composed of a motor, a reducer, and the like

the shafts of which are disposed in the carriage body 235. It
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a conmputer apparatus installed externally of the rails 210 and a
controller disposed in the carriage 230, and a signal is transmtted
and recei ved between the external conputer apparatus and the
controller through a conmunication line that travels along the rails
210 in parallel with the wring. In the horizontal conveyance

mechani SEnsois%ﬂﬁecﬁ’ﬁ:‘?l%%n%owéPVi@%h%glﬁgaolfg'trh% hotbhet Rhedirive unit

arr angenent own in Fi the carriage 230 travels in the

hori zont gl, sacHi Qkanp1d,Nat it g1 ¥86 4 h16RAkSESe &B@wlnmng t233%el
234 meshed’with the racks 220 to ro ate on t hei r axes and

subsequegabhy rbhayglexdduitdd1®yGUbYeth GiipaR , a8tdifuyBid t Lo braGiden
of the rails 210. When the carriage 23 travels in the horizontal

section, a témpetEeaugashiadd dveltadlleyekberhallzont alhd ahli$s2240 iahd
horizontal attitude by the horizontal portion travel wheels 231a,

231b, 233acoddzblaed Wiepeiseidons 233, ca¥4iafle LIBY,tiaMR a tdignedr tiiscal
portion travel wheels 236a, 236b, 237a, 237b roll on outer surfaces

of the uppahsandtlkdwahavalece ibda be2leznofthet e thamadoricadputaid s 214
and support the horizontal attitude of the carriage 230. As shown
in Fig. aPpamacnstaedddre cager23dfegntersughe commuedcag&dbinohine Héat
pi nions 233, 234 roll while meshed with the racks 220, the vertical
portion travellswadeny 23@a raidza 2dile ingpiaded ledt wadh tthe fwicritngand
rear walls 211a, 211b by curved surfaces of |ower edges of the front
wal |'s 211808/ 1t he vertica
In the horizontal conveyance mechanism of the present
invention according to the third arrangement shown in Figs. 9
to 12, the carriage 230 travels in the horizontal section by
that the drive unit causes the pinions 233, 234 meshed with the
racks 220 to rotate on their axes and subsequently travels in
the curved section and the vertical section of the rails 210.
[0055]
When the carriage 230 travels in the horizontal section,
it is caused to travel along the horizontal rails 214 in a
horizontal attitude by the horizontal portion travel wheels
231la, 231b, 232a, 232b and the pinions 233, 234. At the time,
the vertical portion travel wheels 236a, 236b, 237a, 237b roll
on outer surfaces of the upper and lower walls 214a, 214b of
the horizontal rails 214 and support the horizontal attitude
of the carriage 230.
[0056]

As shown in Fig. 10, when the carriage 230 enters the

curved section, the pinions 233, 234 roll while meshed with the
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rails 211, the vertical portion travel wheels 236b, 237b pass

t hrough the tunnels 217 and travel toward between the front and rear
wal | s 211a, 211b, and the horizontal portion travel wheels 23la,
232a are guided upward by slant surfaces at the edge portions of the
upper walls 214a of the horizontal rails 214. At the tine, the

travel yg]eaeélés 230 rqld de&tq%tlagolr\eﬂifo% thevedPRAEal bS64148395 4he

hori zon rall's 214 and the trave wheels 231b roll in contact with

the gui de; PRIRE e 2% P HRAGK orULIRC 88 20 wglllggsvgnq'ggabmgi bs 2ddvea

t hereby cause the carriage 230 to nove upward while keeping its

hori zont adyatdddide. 1owdbesydde oFat hé aeordB3Qalls sf P11 e f rpkedeppyesd
by the rotation of the pinions 233, 234, the vertical portion travel

wheel s 236812300, 2Béave2BTbaloyeral NGt tdvyelwheyfsa08%H,00888 paSs
the front and rear walls 211a, 211b, and the horizontal portion

travel whgetcu@3ite 232AcMBVEL LpWaAr tr #ASE ivtgrddd begheehhech® Ferintgsnd
216, and the travel wheels 231b, 232b nove upward exiting fromthe
gui de menbeds wad3s Sl bee 21 ventittsd hpehitzbana lt pewel oniteelve 128haels
236b, 237a, 237b roll between the front and rear walls 211a, 211b of
the vertiz3lay a23%a 2dde cyaigedgupherd poni shasnl38urP3dest et theredge
230 noves upward in the vertical section while keeping its

hori zont abomttionsidef the vppeai nallss2léatef Itde dwrdronyedr rednsagds of
t he carriage 230 or assenbled in the carriage body 235 of the

carri age 2B0che soinegy ttee Hodvadntdieadenvdyanee ldedhampaiast wheh the

present invention according to the third arrangenent descri bed
upper walls 2l4a of the horizontal rails 214 and the travel

wheels 231b roll in contact with the guide members 243 on back
surfaces of the vertical rails 211 to thereby cause the carriage
230 to move upward while keeping its horizontal attitude.
[0057]

When the carriage 230 is further moved upward by the
rotation of the pinions 233, 234, the vertical portion travel
wheels 236a, 236b, 237a, 237b move along travel surfaces formed
to the front and reaf walls 21la, 211b, and the horizontal
portion travel wheels 23la, 232a move upward passing through
the openings 216, and the travel wheels 231b, 232b move upward
exiting from the guide members 243. Since the vertical portion
travel wheels 236a, 236b, 237a, 237b roll between the front and
rear walls 211la, 211b of the vertical rails 211 clamping the
pinions 233, 234, the carriage 230 moves upward in the vertical

section while keeping its horizontal attitude.

[0058]

A container is installed on an upper surface of the
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referring to Figs. 9 to 12. A |load conposed of a case in which, for
exanpl e, a speci men and reagent are contained, is accomobdated in
the container. Wien a termnal electrically connected to the
external conputer indicate a conveyance station, a notor of the
drive unit is operated, and the carriage 230 travels to the target

conveyan(‘c%ﬁtiadi\georzﬁ"%étﬁ%%meé&% thd\cdesHlddsbipovss dn dhe

hori zontal conveyance nechanism of the enbodi nent according to the

third arrapger 238f 2 148 1B €88 Mo diMHRMA 10800t 8Ga REBInEh A3km 3341 €
di sposed to the right an& | eft sides of the carriage 230, and the

carriage 523Q0.1tS i f3Eped chOat EVEL n@tNgnt ke 1RE kS rdddeR¥nt Nee HE P OES -
The horizontal attitude of the carriage 230 is held by the pinions

233, 234 k@ iRy Eoofigse I aekp2 22Q wohh dhidsddeFea piddeOns witdi€h,
meshed, the horizontal portion travel wheels 231a, 231b and 232a,

232b and fidie diinpiant ad dpud Snel addrr SR tang éheraindde verti cal
portion travel wheels 236a, 236b, and 237a, 237b and the vertical

rails 2lladeommsoosd iitg dHemondzd idie rahkas a2d8rwindbeetéitvetically
section having the racks and the rails continuous to the racks 220
and the reonrseield 21 lthelocexorehimgl ycomputee caind Aget 39D cmvesyamce
parallel with alnost no inclination so that the contai ner assenbl ed
in the castratwigen 230nckoer lod theshd ve ontitavebpanatedkempd nfei ¢arriage
horizontal attitude not only in the horizontal section but also even
bet ween t3h¥) ¢tweved sseettihentandet tdmnvayanaabtasdonoand Asopsr ehereat.
since the carriage 230 can travel while keeping its horizontal
attitude {#0%B%Y of the horizontal section, the curved section, and

the verti cal . . _
As described above, in the horizontal conveyance

mechanism of the embodiment according to the third arrangement
of the present invention, the pinions 233, 234 are disposed to
the right and left sides of the carriage 230, and the carriage
230 is caused to travel along the racks 220 by the pinions. The
horizontal attitude of the carriage 230 is held by the pinions
233, 234 and a pair of the racks 220 with which these pinions
are meshed, the horizontal portion travel wheels 23la, 231b and
232a, 232b and the horizontal rails 214 for supporting them,
the vertical portion travel wheels 236a, 236b, and 237a, 237b
and the vertical rails 211 for supporting them, and the rails
210 of the curved section having the racks and the rails

continuous to the racks 220 and the rails 214, 211. Accordingly,
the carriage 230 moves in parallel with almost no inclination
so that the container assembled in the carriage 230 can be caused
to travel while keeping its horizontal attitude not only in the

horizontal section but also even between the curved section and
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section, a gyro nmechanismis not necessary, and thus a |load capacity
of the container can be increased. Mreover, since the rails, which
constitute the curved section and the vertical section continuing
thereto are conposed of a unitary rail, that is, since the rails for
the pinions and the rails for the travel wheels are integrally

formed a%ﬁ?y@@?ﬁ%é%&esé@%ionth@ki%SP@EEhY? éfﬁéégﬁﬁ?%a@@ﬁa@% 230 can

i ndi vi dual I"ai Accordi ngly, spaces occupied by the respective

rails Caft&%%erle%ﬁ% Hé’éeﬁaé}{& G Hor SIS 1R 2 QU MAdINE YnE WY EHd

the curved section can bé reduced, an overall conveyance system can

be const Crti%r&%'ip%céctiorﬁurt’%ﬁ'@rcudﬁ}é@esééﬁ&{,osa%&9(9{4; ofe & i ¢4

hori zontal rails 214 can be forned to the same cross section as that

of the wertdical, raiderd e udidndid heod v ssdegl i denyeld sioad

219a, 219b thereof depending on a type of a load,” an installation

cost  andtah CASHP e EPacshttRihde dBH &d edieeshsedhere is a
conveyance nechani sm of the present invention according to a forth

arrangenmergoesdli ch can cause a carriage to travel froma horizontal
section to a vertical section through a curved section with its
attitude mai nt doredbvear,i zdmical tihe raddisti ehith thestirbotenené scofvédie
conveyance nechanisns according to the first to third arrangenents
of the prsssnton ianvknthenvaesiora beskabibve. cditusnuine Emdoei oreate of
the horizontal conveyance nmechani sm according to the forth

composed of a unitary rail, that is, since the rails for the

pinions and the rails for the travel wheels are integrally

formed as a composite rail, the respective rails need not be

individually laid. Accordingly, spaces occupied by the

respective rails can be reduced. In particular, since a

curvature of curve in the curved section can be reduced, an

overall conveyance system can be constructed compact.

[0061]

Further, since the cross section of the horizontal rails

214 can be formed to the same cross section as that of the

vertical rails 211 omitting the travel wheel guide walls 219a,

219b thereof depending on a type of a load, an installation cost

and an occupied space can be more reduced.

[0062]

There is a conveyance mechanism of the present invention
according to a forth arrangement which can cause a carriage to
travel from a horizontal section to a vertical section through

a curved section with its attitude maintained horizontal in

addition to the embodiments of the conveyance mechanisms
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arrangenment will be explained referring to Figs. 13 to 19. A
carriage 330, which is used in the horizontal conveyance mnechani sm
according to the forth arrangenent of the present invention shown in
Figs. 13 to 19, has, as an exanple, four pieces of horizontal travel
wheel s 331a, 331b for traveling in the horizontal section each two

pieces of, WOl ,Ghy £ONSS I{PM € fr DAI o 1N thEse ddimvipl s WEelSe B fesent

di sposed 1n front” and rear portions on a bottomof the carriage body

335. Travielddig B Ve dOF S5 | SodvPUT Thi ot he Hotdmiidide dt el neheel
331a or 331b. Further, right and left drive pinions 333 for the

vertical RectitdBA cfhvd Pihel SRASIEL Oén A EPROSAS e S €ife Of o FI8

drawing is not viewed) and two upper and |ower ttavel wheels 336a,

336b for fhevpsddealwi BRatd 0tk Painay ete ibiLLI ngli SHPOSEEs oM ANnto 19.
opposite side of the drawing is not viewed) , which are positioned

in such ayguete that they are | ocated above and bel ow the pinions 333
so as to clanp them from above and bel ow them are disposed to

approxi mately A pheriegded 3 peBithansusédrirgbhe and ilzfitsi desveyahbe
carriage 330. Note that the pinions 333 may be di sposed by being
r epl aced merdhdn immesaofotdiend ravethahfet sh 386pan@&tént oo f t tive vereseat
section and preferably with the travel wheels 336b on a | ower side.
| n cont r astyentaidms shbwhhien Rogszdrt b 1Gonvayapseameehaplsmiowcpoedeng
to the forth arrangenent are laid in such a node that horizontal
rails 3100f omomhiemta hetrawekl wivbebs s3384a, 33Babfonl travehirgséent the
vertical rails 311. Then, the horizontal rails 310
horizontal section each two pieces of which constitute a pair,
and these travel wheels are disposed in front and rear portions
on a bottom of the carriage body 335. Traveling drive force
is input to the horizontal travel wheel 331la or 331b. Further,
right and left drive pinions 333 for the vertical section (a
pinion disposed on an opposite side of the drawing is not viewed)
and two upper and lower travel wheels 336a, 336b for the vertical
section (a travel wheel disposed on an opposite side of the
drawing is not viewed), which are positioned in such a mode that
they are located above and below the pinions 333 so as to clamp
them from above and below them, are disposed to approximately
intermediate positions of right and left sides of the carriage
330. Note that the pinions 333 may be disposed by being replaced
with ones of the travel wheels 336a, 336b for the vertical

section and preferably with the travel wheels 336b on a lower

side.
[0064]

In contrast, rails of the horizontal conveyance mechanism
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are formed of stationary horizontal rail portions 310a and rise and
fall rail portions 310b which are pivotally connected and coupled
wth extrenme ends of the rail portions 310a so that they are free to
be made horizontal or upright by drive force of a not shown
cylinder, nDtor and the like. In contrast, the vertical rails 311

are formed o dﬁtga{ WL R L Rhnoh neoamhqaadﬁ‘}&asué%%bm&@ Gt

are dISpOSG In-a !cDi|rect|on ort to the stationary horizontal

rail por&j,Qns 314 %E‘Qﬁkg%ﬁo‘)f BPrw%chrPQﬁé'%eiléﬁeMQ%eal%orBBQBSroll

havi ng appr oxi mat e sarfe length as that of the rise and fal

rail portlln%%s%%@bve&%le'atl 9£ilén§11§epafrr?etrﬁdt%OMsnEeﬁtIauOf@lp@ 310
extending lines of the rise and fall rail portlons 310b. The cut-off

rai |l porti@ngs3hdg o @ta&%ha%g} Wb & 1 Sihedn. %alfluli%&tpang hgtod BeY @Birse
operated by drive force of a cylinder and the like so as to separate

fromand gn@i FallQ +AS1rSbEtPORS I PIGH whlikh a2dlpitvBtaldyrestnébted and
orthogonal to the vertical rail portions 31la, 311b. The vertical

rails 3lkdupled atkB eithtbmeBndBNSf ther fALEPIrVicyls 8108 sdiehat they
stationary vertical rail portions 31la, 311b and the cut-off rai
portions a¥Elcrkey tpoesbimgde heopl romrsl 333 udrerghw bly. drinet fierce of a
hori zontal conveyance nechani sm of the present invention according
to the fordth sfravengeneintdemherttdre, cautd dffe liked portions 31lc are
separated fromthe stationary vertical rail portions 31la, 311b,
they are shiftda lbemweerst,hehgppertiaed Imaddrs stldt iaorearfo nmerd icdal
rail portions 31la and 311b, and
stationary vertical rail portions 31la, 311lb, which are
disposed in a direction orthogonal to the stationary horizontal
rail portions 310a and cut-off rail portions 311c whose portions
having approximately the same length as that of the rise and
fall rail portions 310b are cut off and separated above
positions on extending lines of the rise and fall rail portions
310b.

The cut-off rail portions 31lc are provided with such a
function that they are operated by drive force of a cylinder
and the like so as to separate from and join to the rail portions
311la, 311b in a direction orthogonal to the vertical rail
portions 31la, 311lb. The vertical rails 311 have racks 311d
on inner surfaces for guiding the stationary vertical rail
portions 31la, 311lb and the cut-off rail portions 31llc by
meshing the pinions 333 therewith.

[0065]

In the horizontal conveyance mechanism of the present

invention according to the forth arrangement, when the cut-off
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direction change rail portions 312 are disposed as curved rails so
as to operate in a horizontal direction in synchronization wth the
cut-off rail portions 311c to change direction of the «carriage 330,
which travel ed on the horizontal rails 310, to the upper stationary
vertical rail portions 31l1la, in addition to the respective vertical

ang hor! £801 3o £ dids B0 I sepilg el PELL AR %Q%Jnasﬂy Rerthaas

312 as t ralls are fo to have vertic ortions

dth 3 |
312 héiﬁa“rééf%ﬁﬁy 15 R, %ﬁeﬁe@nfﬁé@ o< Sk

312, s19hd G Rl vy B biriedl B lipnr R IR BRIIED, 5 i
dd '
por | oneC 3158 R TAIS P KL PP R, TR e

three cugyegspastd t213B, a3ﬂgflz§ﬁggl &f@écﬁﬂ&nHHP%@n%ﬁQthW@Elon
curved portions 312b and 312d are formed as curved rails for guiding

the uppegiandchowaltid@welainhgektidnsa31 B36t whnelhech appct hen b MitdRS
333 in the carriage 330 positioned on the horizontal rails 310, and

the inteeaediate 360, VRHipRr t+&leBddcCon St H@rmmel Aenteall et Iaid1n, to
havi ng racks 312f f or gui ding the pinions 333. The curved portions

312c forohrd tppéhesthtionidon wWiarigal radill ppetlionss3BlR, an Edelicuoned
rails for guiding the pinions 333 are provided with the racks 312f
formed omnol aher regpkatése wesitdeaflhanelohozxdzentbd heaidssizad,wstlh.t he
pi ni ons 333. Wen

[0066]

The direction change rail portions 312 as the curved rails
are formed to have vertical portions 312a and three curved
portions 312b, 312c and 312d. The vertical portions 312a have
upper end portions connected to lower ends of the upper
stationaryverticalfailportionsBlla,andthecmrvedportions
312b, 312c, 312d have three routes disposed side by side in an
up and down direction below the vertical portions 312a. The
vertical portions 312a have rack 312e joined to the racks 311d.

Here, in the three curved portions 312b, 312¢, 312d, the
two upper and lower curved portions 312b and 312d are formed
as curved rails for guiding the upper and lower travel wheel
336a, 336b which clamp the pinions 333 in the carriage 330
positioned on the horizontal rails 310, and the intermediate
curved portion 312c is formed as curved rails having racks 312f
for guiding the pinions 333.

[0067]

The curved portions 312c formed to the direction change
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the pinions 333 are disposed in such a node that they are repl aced
with the travel wheels 336b for the vertical section, the racks 312f
nmeshed with the pinions 333 are di sposed on | ower surfaces inside of
the | ower curved portions 312d. |In the conveyance nmechani sm of the
forth arrangenent of the present invention having the carriage 330

and the @Oiﬂlzg%%ior@%l\éeégggﬁ%@%&éd ¥ STb-A6030080 BRedopeoRed

above, when e carril age IS caused to“trave

hov i zont al3s IAld 3340 oo LAl LnelrA0gs U norhkd be Logyel subestss

331a, 331b, reaches t rection change rail portions 312 joined to

the upper; ¥&fdd Galeftid PR PBSHl&siRSq &xeWlid @A i 833, 1@héR
15, the upper and | ower travel wheels 336a, 336b go in the rails of

the uppercndi hOWRE F3H ¥ 8d PUIIUNPFi 3 5dRh Shédeithat BRePidr@CEePNaced
change rail portions 312, and, at the sane tinme, the pinions 333 go

i n the rajdsn Whiht Faget aplee 131 2B68f réRand fbet Bl adeceiby ed hROFAERSS
312c. The travel wheel 336a, 336c¢c and the pinions 333, which went

in the re3peeiicsheelwyYeH 108 biidn odb2B33 AlAddispdsddizen lawer gurdedeby
the curved rails respectively and reach the vertical portions 312a
of the diiecidomnthangelowet EortednsoBtilomnd3b?@. caused to go in
the upper stationary vertical rail portions 31la and to travel
t hereal onf0®§81 he acti on of the pinions 333 and the racks 312e
meshed with the pinions 333 and guiding them (refer to Figs. 14, 16
and 17). In the conveyance mechanism of the forth arrangement of
the present invention having the carriage 330 and the horizontal
and vertical rails 310, 311 arranged as described above, when
the carriage 330, which is caused to travel on the horizontal
rails 310 from left of the drawing by the travel wheels 331la,
331b, reaches the direction change rail portions 312 joined to
the upper vertical rail portions 31la as exemplified in Figs.
13 to 15, the upper and lower travel wheels 336a, 336b go in
the rails of the upper and lower curved portions 312b, 312d in
the direction change rail portions 312, and, at the same time,
the pinions 333 go in the rails with the racks 312f of the
intermediate curved portions 312c.
[0069]

The travel wheel 336a, 336c and the pinions 333, which
went in the respective curved portion 312b, 312d, and 312c, are
guided by the curved rails respectively and reach the vertical
portions 312a of the direction change rail portions 312 and are

caused to go in the upper stationary vertical rail portions 31l1la

and to travel therealong by the action of the pinions 333 and

41



Here, the carriage 330 is supported by the vertical rails 311 by
three rolling bodies conposed of the travel wheels 336a, 336b and

t he pinions 333 disposed longitudinally in the section of the
vertical rail portions 31l1la including the vertical portions 312a of
the direction change rail portions 312. Accordingly, the carriage

330 can [ass IUEUoM She yseti Al GlaNgfmIsid P95 LAR0SSidi fh! titen

keeping its horizo attitude 1nits’entirety 1n whic avel ed

al ong the(Mé%% _aﬂ.iégi 54 319 g&? %-y)ayel along the vertical rails
n onta

311 while maintaining  its horiz attitude (refer to Fig. 15).
When t he f@ﬁ{d ge 330, which traveled horizontally, go in the upper
al E

verti cal ortions 31la, the rise and fall rail portions 310b
are risen (refegfetd Eh@ScadBi 2pd 359 i aspidriasy byhendiviegetiicen shange
rail portions 312 and the vertical rail “portions 3lla are shifted in

a horizomal pJi tRELE HH L0 REPAUALS cb {ayp eaeht 4NET whice 1she36a,
risen rise and fall rail portions 310b side) . Then, since the

cut-of f rzdép ROt £REDilikhd B3BNEL sp¥dd Gdhghidiuds ndll yeih &hdbeeweeson
t he upper and | ower stationary vertical rail portions 31la and 311b

in synchreniziaé i eertd ¢dl thel apovei oper allaniastuddngl ehé heepyvical |
vertical rails 311 in a passed-through state, the travel direction
of the capssragens 3302awhf chheedireotibe seatgeatratdi popoidnsndl3dlla
can be selected, that is, it can be selected whether the carriage
330 i s Bausedin@lyy avied¢ agmmarabel 3y aane pagse threugihc dher diikection
portions 31la as it is or whether it is caused to travel to the
| ower verthamde il portions 314 whsildekeeping its horizontal attitude
in its entirety in which it traveled along the horizontal rails
310 and travel along the vertical rails 311 while maintaining
its horizontal attitude (refer to Fig. 15).
[0071]

When the carriage 330, which traveled horizontally, go
in the upper vertical rail portions 311la, the rise and fall rail
portions 310b are risen (refer to Figs. 18 and 19) as well as
the direction change rail portions 312 and the vertical rail
portions 311la are shifted in a horizontal direction to separate
them from each other (to the risen rise and fall rail portions
310b side). Then, since the cut-off rail portions 31lc in the
vertical rails 311 enter between the upper and lower stationary
vertical rail portions 31la and 311lb in synchronization with
the above operation and couple the overall vertical rails 311
in a passed-through state, the travel direction of the carriage

330, which went in the vertical rail portions 31la can be

selected, that is, it can be selected whether the carriage 330
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As descri bed above, since the conveyance nechani smof the present
invention of the forth arrangenent can select the travel direction
of the carriage 320, which went in the vertical rails 311 fromthe
horizontal rails 310, to any of an upward direction and a downward
direction, the conveyance nechani smalso has an action as a

v ROl e B o it

function as the nechanismo he travel

di rection, of ;i 8344 298 34Q EE‘lﬁﬁé{l?ef'qrti 7ot alsediaid $ratR1t Sotiife

vertical “rails while keeping its horizontal attitude. Next, an
appl i ed exay & itha horiz guali srnvevancs qdiechani sm according to

the forth arrangenent of the present 1nvention explained above
referringogfigs. 13 to 19 will be explained referring to Figs. 20
to 26. It is assuned in Figs. 20 to 26 that the sane reference

nuneral s as thaseq@§cFiBsd abdve,0sifcday 8ohleysANE i Ssiob fittee
sane portions. A horizontal conveyance nechani sm of the present

i nvent i oprdsenthi e hbeonfod t He @orahgerEat gexeh Bicaeds & Béet thegt tavel
Figs. 13 to 19 is applied, uses a carriage 330 having an arrangenent
exenpl i ficddredtnidr gs. t12€ daorrddigd B26) gghi A weat28n theeveaticaderB830s
has horizontal travel wheels 33la and 331b, each two wheels of which
are arrarggddfasmaiies hetriaod tali céi bs S 1di,sposery ofi i apwvaadddisaction
portions of a bottomof a carriage body 335. Assist wheels 331c and
331d haviargl a diowvnwand aliee¢ttame ther cohwapangedesaidni gm eMesst hes an
guide rails (not shown) fromright and left sides.

action as a diverting mechanism of the travel direction in

addition to the function as the mechanism of capable of changing

the travel direction of the carriage 320 from the horizontal

rails 310 to the vertical rails while keeping its horizontal

attitude.

[0073]

Next, an applied example of the horizontal conveyance
mechanism according to the forth arrangement of the present
invention explained above referring to Figs. 13 to 19 will be
explained referring to Figs. 20 to 26. It is assumed in Figs.
20 to 26 that the same reference numerals as those of Figs. 13
to 19 denote the same members or the same portions. Ahorizontal
conveyance mechanism of the present invention, to which the
forth arrangement explained referring to Figs. 13 to 19 is
applied, uses a carriage 330 having an arrangement exemplified
in Figs. 20 to 23. 1In Figs. 20 to 23, the carriage 330 has

horizontal travel wheels 331a and 331b, each two wheels of which

are arranged as one set and which are disposed in front and rear
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Then, in the illustrated exanple, horizontal travel driving wheels
331D are disposed at centers of the bottom of the carriage body 335
to obtain horizontal travel force. Note that horizontal travel drive
force may be input to any ones of the travel wheels 331la or 331b or.
to both of them Wth this arrangenent, the horizontal travel

driving ‘r’ﬁb iscg'gg?)??)%g)%?g?m b'f‘%%%ffi‘%éfe bddy §85t " agdsi &d g:zﬁreeg%gﬁﬁét

drive pinions a vertical “section and two up

| ower trayv I : 3 : r t ;
section 2‘%@ I spos}gadé%?& %p%?lg%?rat le yﬁ%%&%%%?ec%%@%’f%n%&%‘%l% he
right an ' ; antLag i Iy 3 34
and the(kéfgéﬂtﬁﬁggﬁEg%%ggﬁl%sé@?%a§%§§§5£5ng%$ﬁf¥§h?8@ ggzt 3ided
posi tioneghed N SAUCh& PHEst PRted NEYakh BIP KL PO LDSt B3Pe] 33A1 TR
above and bel ow them respectively, are disposed inward (near to the

carriage posyls 88 1bher PuAsPBS 333 c334eMBIY ¥hewrd fanpBYaHd eatriage
surface (back surface) of the carriage body 335. Further, renoval

preventi asodpl 385 St 333t a B340 f DEoRE &Y ebi 4Rl t hercée espadd Mehdd ni ons
333, 334 fromrenoving fromthe racks are disposed on the outer

surface shsleszodtdDttrdel piniven<oIdd may3becompuial ty drheoemist bf dhee
that the renoval prevention rollers 333a and 334a have the sane
shape andteaviéhmetieslsndBlarort Batbtbattofbodhle pfntbes. 338, tiIB3his
respectively. Further, in Figs. 20 to 23, CT schematically shows a
cont ai neranoamgemdenh, the hoarrzioage lbbdavalsdr Heirg whee red0udl become
prevention rollers 333a, 334a di sposed ‘
unnecessary.
[0074]
In contrast, right and left drive pinions 333, 334 for
a vertical section and two upper and lower travel wheels 336a,
336b, and 337a, 337b for the vertical section are disposed at
approximately intermediate positions on the right and left
sides of the carriage 330. The drive pinions 333, 334 and the
travel wheels 336a, 336b, and 337a, 337b, which are positioned
in such a mode that they clamp the pinions 333, 334 from above
and below them, respectively, are disposed inward (near to the
carriage body) of the pinions 333, 334 when viewed from a front
surface (back surface) of the carriage body 335. Further,
removal prevention rollers 333a, 334a for preventing the
respective pinions 333, 334 from removing from the racks are
disposed on the outer surface sides of both the pinions 333,
334 coaxially therewith. Note that the removal prevention

rollers 333a and 334a have the same shape and a diameter smaller

than that of the pinions 333, 334, respectively. Further, in
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coaxially with the pinions 333, 334 can be also applied to the

pi nions 133, 134 and the pinions 233, 234 which are disposed to the
carriages 130, 230 in the horizontal conveyance nechani sns of the
present invention of the second arrangenent and the third
arrangenment in the sane purpose as that of the rollers. Direction

h il i 1 i t j : |
\(/:\hiag%ei :?1cﬂso.or2t0! 2gs, 8] g%’ggsg%@ﬁkoln@f}ﬁgsrrl'%@%ﬁtaaléégtgﬁ.ﬁ&? fo@RfelYon

rection 1s direction to a

vertical gig ecti,onyhidgykeeping its horizontal attitude, are

di sposed at an intersecti'ng portion of the horizontal rails 310 and

the vertical rajdg 3#&&%&%1 HRRGRYANCH pEEhapssim ey, t:sb,qapaf%@é%%

i nvention of the fdr arrangenent and have a node shown in Fig.

The directd on LNANGA tidkhePOLhi GRS $2 g,f34_F'bgn B4 1BUS appdeSubf age

(cross-sectional ) shape shown in Fig. 25 with respect t0o the pinions

333, 334 pifieord aved, WwrelahB36@, pidebnsand333234 ¥RIBhOAréh@isposed

vertical section, and the renoval prevention rollers 333a, 334a on
the rightt@nthd efdrsiglgss of30 f he3@ain i dige hotlyzS&35al ncensé paecs hat

the carriage 330 schematically shown in Fig. 25 is viewed fromthe
front sumiedeanisons keftckheuptaseht Fmgen®#oshoivehe sedendfathangemént
portion 312 on the |eft side of Fig. 25 in the right and left
di recti ommharige thaidtd gurarigerserl 2 nwhdse sames puseotsieonsl thetgef the
surface) shape is shown in Fig. 25. Here, since the node of the
ri ght andrékferslirection

[0075]

Direction change rail portions 312 to which the carriage
330 travels and by which its direction is changed from a
horizontal direction to a vertical direction while keeping its
horizontal attitude, are disposed ét an intersecting portion
of the horizontal rails 310 and the vertical rails 311 in the
conveyance mechanism of the present invention of the forth
arrangement and have a mode shown in Fig. 24.

[0076]

The direction change rail portions 312 of Fig. 24 have
edge surface (cross-sectional) shape shown in Fig. 25 with
respect to the pinions 333, 334, the travel wheels 336a, 336b
and 337a, 337b of the vertical section, and the removal
prevention rollers 333a, 334a on the right and left sides of
the carriage body 335 in a state that the carriage 330
schematically shown in Fig. 25 is viewed from the front surface

(or back surface).

Fig. 24 shows a mode of the rail portion 312 on the left
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change rail portions 312 is the sane node having bilateral symetry,
an arrangenent of a left direction change rail portion 312 in Fig.
25 will be explained belowreferring to Fig. 24 (also refer to Fig.
25). It is assuned that the horizontal rails 310 and the vertical
rails 311, to which the right and left direction change rai

por tions %’%{%eaio;fn ) lefy havgatyd tagch a]%ééﬁ"%i’re@@fé&%ﬁgé atdil

portions e stationary verti portions 3lla

| i kewi , - . Ei o
| kewi se Jdie SHABL © U ALREEs AU IR £480 s b ddddSshdge i3 doun

Then, th nge rail portions 3127are forme ave

vertical ir}PF&'BQ%_ 312a ands 1 heee neUh Vs oB0F e RNHh314Rd 131281 rddeton

The vertica ortions 3I2a have upper end portions joined to | ower

ends of tdieppera St §idoNBdys VeI | £l t Hdll damd AUddONSa Blld@, b Bk & Fgl
three curved portions 312b, 312c, 312d have three routes di sposed

si de by sd@gndtr@NatihAhgtondht difrLTEEo el @Wdrhenyegéircall Portions
312a. TheI€§$tié§I portions 312a have racks 312e nesh%d mﬁthpfacks

311d of time2 iverigcab wail broskp DaEndd balowHes Ler tindg iceRigUMedalso
portion 312b, 312c, 312d shown in Fig. 24, the two upper and | ower

curved pardfemnst3IPbgamzsB312d are arranged as curved rails for

gui di ng the upper and | ower travel wheels 337a and 337b (336a and

336b), whi@Wh/t]l anp the pinions 334 (333) therebetween, in the

carriage 330 |l ocated on the horizontal rails 310 froma horizontal

direction to aIt is assumed that the horizontal rails 310 and the
vertical rails 311, to which the right and left direction change
rail portions 312 is applied, have at least stationary
horizontal rail portions 310a and the stationary vertical rail
portions 31lla likewise the example explained above referring
to Figs. 13 to 19.

Then, the direction change rail portions 312 are formed
to have vertical portions 312a and three curved portions 312b,
312¢, 312d. The vertical portions 312a have upper end portions
joined to lower ends of the upper stationary vertical rail
portions 31la, and the three curved portions 312b, 312c¢, 312d
have three routes disposed side by side in an up and down
direction below the vertical portions 312a. The vertical
portions 312a have racks 312e meshed with racks 311d of the
vertical rail portions 31lla.

[0078]
Here, in three curved portion 312b, 312c¢, 312d shown in

Fig. 24, the two upper and lower curved portions 312b and 312d

are arranged as curved rails for guiding the upper and lower
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vertical direction. The internedi ate curved portions 312c are forned
in curved rails of double tracks (conposite travel paths) having
racks 312f and gui de grooves 312g in parallel for guiding the

pi nions 334 (333) and the renoval prevention rollers 334a (333a)

di sposed coaxially with the respective pinions. Further, the double

track arrangRieRihe MY %@7@%&“@37&“5@@6% QHMG§3§%?9 thﬁs@amﬁ the
parallel wth the racks 312f to gui he renoval prevention rollers

334a (333&)nidrss @bao (388P! {18 d 10 St Med iraths MY Fhage S 3 e¥dedqwbh h
racks meshed wt the pi ni ons 133, 134, and the pinions 233, 234

di sposed ¢ Hdle £eHtd gesi 0 3¢ HUrh ZOTH Gt i £SHNVEY aiLle FBLARNESTE Of
the present invention of the second and third arrangements when

these pi RjORSi AV @1F@ERY BN . PreNe Nl 1 nedl 18l curvha ek vRsh HBNRicoAse
312c forned to the curved rails of the double tracks for guiding the

pi ni ons FhrieB3h Anrddieailemdxvabubl evaidkeN (combes st8I4avicd3Bajhay e
provided with the racks 312f which are di sposed on inside | ower

sur f aces reavdingreab&d 32 H ahkiegypide gre®odd4 B3J)in panalbel conveyiadirg
mechani sm to which the forth arrangement of the present invention
t hat has the pdariraregy@ 33303331 hend estpe atedmoer d1o piresendli candovéetrscaB4a
rails 310, 311, and the direction change rail portions 312 having
t he arrangEhdmt dexpdsedecoasizllyngiti HhigsredPecoi v, piheons he
carriage 330, which was caused to travel on the horizontal rails 310
by the travel Evrtdiel3ithe 3Bubfe crmd @i tamsangemptt f ivwiicn Ry, tixs,
guide grooves 312g disposed in parallel with the racks 312f to
guide the removal prevention rollers 334a (333a), is also
applied to curved rails which are provided with racks meshed
with the pinions 133, 134, and the pinions 233, 234 disposed
to the carriages of the horizontal conveyance mechanisms of the
present invention of the second and third arrangements when
these pinions have removal prevention rollers.
[0079]

The curved portions 312c formed to the curved rails of
the double tracks for guiding the pinions 334 (333) and the
removal prevention rollers 334a (333a) are provided with the
racks 312f which are disposed on inside lower surfaces and
meshed with the pinions 334 (333).

[0080]

In the conveyance mechanism, to which the forth

arrangement of the present invention that has the carriage 330,

the respective horizontal and vertical rails 310, 311, and the

direction change rail portions 312 having the arrangement
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reaches the direction change rail portions 312 joined to the upper
vertical rail portions 311la, the upper and |ower travel wheels 336a,
336b and 337a, 337b for the vertical section on the right and left
sides go in the rails of the upper and |lower curved portions 312b,
312d in the right and left direction change rail portions 312, and,

at the SapiFRd thedrahiy 8adeibef topini ons 33 844 andkihge 330,

removal pr ventlon roll ers 333a nd 334a di sposed coaxially

therew t RpgQ.H Qalsheafabhstbheta Py eon tth'f'e HRATKS o34l %QQl%hglgUb?ethe

grooves 3 2 the internediate curved portions 312c in paral

The traVEHra\Mae'w%e%iﬁ@31%361?,131%mir%§17§ef%339 éQémbb?fléérithig 26,
section as well as the pinions 333, 334 and the renoval preventlon

rol lers 333acry tIR4A1FeRATRA RRYealrhY 1t PerewbhB, 31phishn¥gntoi the
the respective curved portions 312b, 312d and 312c, reach the

Vertlca|%?§éﬂQ@§t3%%ﬂ Qéluhpodtiéﬁél@Dl&haﬂﬁﬁu@@ér ap@ar Lowas Sdavdy
bei ng gui ded by the respective curved rails and correctly go in the

upper ri gifesnd 334, 30 @mar B3ver,t 36db foai thpovéirdnsaBldacaincn on
travel by the action of the pi nions 333, 334 and the right and | eft
racks 3lacheredighdt anthl¢fie siidasogs i33he 334 lisoof guhaliupgperhendakowet |
as by the action of the renoval prevention rollers 333a, 334a for
prevent i nguitved ettt idwes Pl on3l Z83in 3e frioght exmdi hef f rahredieion
respective racks 312e and by the action of the guide grooves 312g
for gui dictande raideppettions BdP) earsd( redf Ehet sake gsime26 (tde roght)and
As shown in of Fig. 26(f), the carriage 330 is supported

left pinions 333, 334 and the removal prevention rollers 333a

and 334a disposed coaxially therewith go in the rails that have

the racks 312f and the guide grooves 312g of the intermediate

curved portions 312c in parallel.

[0081]

The travel wheels 336a, 336b, and 337a, 337b for the
vertical section as well as the pinions 333, 334 and the removal
prevention rollers 333a and 334a disposed coaxially therewith,
which went in the respective curved portions 312b, 312d and 312c,
reach the vertical portions 312a of the direction change rail
portions 312 by being guided by the respective curved rails and
correctly go in the upper right and left stationary vertical
rail portions 31lla and travel by the action of the pinions 333,
334 and the right and left racks 312e meshed with the pinions
333, 334 for guiding them as well as by the action of the removal
prevention rollers 333a, 334a for preventing the both the

pinions 333, 334 from removing from the respective racks 312e

and by the action of the guide grooves 312g for guiding the

48



by the right and left vertical rails 311 by the right and left

travel wheels 336a, 336b, and 337a, 337b disposed |ongitudinally and
by the three right and left rolling bodies rolled by the right and

| eft pinions 333, 334 in the section of the vertical rail portions

31l1la including the vertical portions 312a of the right and left

e R PO oS g e ol (e

carri age ong t vertital rails 311 while being
held in t me horizontal attitude as that of the carriage 330
when it travel'ed along the horizontal rails 310 (refer to Fig.

26(f)). This pal gk o5 REQ:E%ﬂ%§a§6R?gE ?Eetéﬁkfﬁéa%§?§@ ggbggbﬁgfﬁe?n

explained referring to Figs. to 1 ndustri al plicabi l

the firsty$qHortBnar LARUEIEAtR descd i bed 1abave B MRl Irigdt hRdt Deft
enbodi ment” of the applied exanple of them although the horizontal

rails of {he,dorirontal 3568) | 9BV6cB) €ah @ B®Ta Of 331 Hed pspEoseapoOsi te rail
havi ng the channel -shaped cross section, they nmay be conposed of the

rails forlémgi phdieasl @nchd sy takl shréerridiet tarmy dle ftheells ihgkbotses
the vertical section according to a purpose of installation and an
i nstal | attonl ey arieentightAsarid Udfe tpiaMelnsof33the 36dr inaghei sethéon
hori zontal section, since a travel wheel systemfor receiving drive
force canobetlapreyeical nraildi poonionst Belaatksladinghehei meonhscal he
conveyance nmechani smwhich can hold a horizontal attitude at al
times carpobeiensi By2enbbdikd byghppayidnyeéki diragtieshabbingeesailn
particular, in the applied exanple of the forth arrangenent of
portions 312. Accordingly, the overall carriage 330 can travel
along the vertical rails 311 while being held in the same
horizontal attitude as that of the carriage 330 when it traveled
along the horizontal rails 310 (refer to Fig. 26(f)). This
point is the same as that of the previous embodiment explained
referring to Figs. 13 to 109.
Industrial Applicability
[0083]

In the first to forth arrangements described above as well
as in the embodiment of the applied example of them, although
the horizontal rails of the horizontal section are formed of
the one composite rail having the channel-shaped cross section,
they may be composed of the rails for the pinions and the rails
for the travel wheels likewise the vertical section according
to a purpose of installation and an installation environment.
As to the travel of the carriage in the horizontal section, since

a travel wheel system for receiving drive force can be employed

in addition to the racks and the pinions, the conveyance
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the present invention, the renoval prevention rollers are disposed
coaxially with the pinions, which are neshed with the racks and
output drive force for the travel fromthe curved section to the
vertical section, to prevent the pinions from renoving fromthe
racks. As a result, the meshed state of the pinions with the racks

can be s rﬁes%c\lﬁ.chhnc%rlf'?lgqu ¥ &thr SRGH DN At R 1 Wildeha 8 d1ra¥ ehne 8GN

i s change rom hori zonta vertical. Further, in the enbodi nents

d ib 1Al : j i d1S; } I
escri beahowa platiguaied Ny Hestyea) oadeantddmansdzantal n

rails are laid allong a fl oor of a building, t

hor i zont al5 RONYENANCE NTERB AP STA e Ple i 1RF BF e IFAMAN hORafgBMBALALSO
formed when these rails are laid on a colum and a ceiling. Wen,

for exampliy gesdlt iGlfedOidie, COWeyatbySl aPr&fdntl 6h Wb Tle FRISAr e
maintained in a particular attitude and, noreover, it nust be caused

to traveli NN 206&ilalNG: watBafié 30 ke, NGhacBoat @inshetBhibd the
caused to travel along the ceiling and a wall in a state that a

hori zont atacitd i dndleowiplithed cond af siete | Sorrat g at nede W fhant tha gyrwved
means by laying rails, which constitute a horizontal section, and
rails, wesedtioonsta thitee veertuirosdd seedtiioon &odpaeveett tbel psetonenfrom
continuing to the curved section, stepwi se by appropriately
sel ect i ngremev gy -fomat itbearaskape A¥ shoesudhy athe megdhed stapspoilft the
structure of travel wheels, or a manner of | aying the rails. Brief
Descri pt ipiniodns hei O aWiegsacks can be stably secured in the curved
section in which a travel mode is changed from horizontal to
vertical.
[0084]

Further, in the embodiments described above, although the
vertical rails and the horizontal rails are laid along a floor
and a wall of a building, the horizontal conveyance mechanism
of the present invention can be also formed when these rails
are laid on a column and a ceiling. When, for example, an
article to be conveyed is an article which must be maintained
in a particular attitude and, moreover, it must be caused to
travel along a ceiling, a carriage having a container can be
caused to travel along the ceiling and a wall in a state that
a horizontal attitude of the container is maintained without
a gyro means by laying rails, which constitute a horizontal
section, and rails, which constitute a curved section and a
vertical section continuing to the curved section, stepwise by

appropriately selecting a cross-sectional shape of horizontal

rails, a support structure of travel wheels, or a manner of
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Fig. 1 is a front elevational view show ng an enbodi nrent of a

hori zontal conveyance nechani smof a self-propelled carriage
according to a first arrangenent of the present invention. Fig. 2 is
a right elevational view of the horizontal conveyance nmechani sm
shown in Fig. 1. Fig. 3is a plan viewof Fig. 2. Fig. 4is a

per spect i\ve,. .\ e hori zontal conveyance mechani sm shown in
Figs. 1 tloa%gmiﬁgh.cg 5%4151% front el evational view show ng an

enbodi menyg. . i zont al Vi . hani sm of a sel f-propelled
sl el e

carriage accor angenent of the present invention.
Fig. 6is an]gg ght el evational view of the horizontal conveyance
nechanisngs oﬁ% in Fig. 5. Fig. 7is a plan viewof Fig. 6. Fig. 8 is

a perspective V:‘ii?"./ gfiyyef %hitzgf%é‘lat§8ﬂ¥f%§ir&$ shIRGRAN LS R REGMInd At

Figs. 5to 7. Fi Is a front elevational view showm™ng an

enbodi mends PG IS ZONT A FOPVRYANEECHBSGR! S Hf sé1 ebfops pped | ed
carriage according to a third ‘arrangenent of the present invention.

Fig. 10 igg@rfdghtaiev@ingned yiew of dPeal@snZontaf tEoONyEyesse
mechani sm showmn in Fig. 9.° Fig. 11 is a plan view of Fig. 9. Fig. 12
IS a perspegdntveoryi ew of the horizontal conveyance nechani sm shown
in Figs. 9 to 11.

Fig. 2 is a right elevational view of the horizontal
conveyance mechanism shown in Fig. 1.

Fig. 3 is a plan view of Fig. 2.

Fig. 4 is a perspective view of the horizontal conveyance
mechanism shown in Figs. 1 to 3.

Fig. 5 is a front elevational view showing an embodiment
of a horizontal conveyance mechanism of a self-propelled
carriage according to a second arrangement of the present
invention.

Fig. 6 is a right elevational view of the horizontal
conveyance mechanism shown in Fig. 5.

Fig. 7 is a plan view of Fig. 6.

Fig. 8 is a perspective view of the horizontal conveyance
mechanism shown in Figs. 5 to 7.

Fig. 9 is a front elevational view showing an embodiment
of a horizontal conveyance mechanism of a self-propelled
carriage according to a third arrangement of the present
invention.

| Fig. 10 is a right elevational view of the horizontal

conveyance mechanism shown in Fig. 9.
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Fig. 13 is a side elevational view explaining a noving state of a
carriage in a horizontal section in a horizontal conveyance
mechani sm according to a forth arrangenent of the present invention.
Fig. 14 is a side elevational view explaining a noving state of the
carriage in a curved section in the horizontal conveyance nmechani sm

of the forth ar t i O | igde elgevational view
Fangerenly Fidhad S ig, aoide ele

.. 1g. . . . . .
expl alning a I'TDV@Q sta e carriage 1n a verti cal section in

the horizontal ¢GPNYSYANGSJIRGNAN /D 01 el T LRLHDAYANIATES Ly cFhice

. i R
16 is a perspective View Showng attitudes o% fhe “carriage an

respch\g%ééﬁﬁf@ﬁf@ﬁgh§x§gpf§%%pt¥€%§hlihe carriage travels from

the hori zont section to the section. Fig. 17 is a

schematic side @ﬂﬁg@ qnal, \J;ieu %fle!éiag-io%@& EV-EEQ- ekB1b3nanBeLspesihye

vi ew showi ng atti es of the carriage an e respective rails In

an exanpl g ife Wok C theri SGETIRUS REAVELRLAD ScbPibgODhaL RbELLEHEaLN
the vertical section. Fig:i 19 is a schematic side el evational view

of Fig. 1&nvéy@nc@lnésShanssfea@tovational ovifRwtef azitaamehe of éhe
carriage used 1n an applied exanple of the horizontal conveyance

mechani smpeéséhe priesepionhnvention of the forth arrangenent. Fig. 21
is a plan view of the carriage of Fig. 20. Fig. 22 is a left side
el evational viem@f Idheca rdiage elefvakiignaldOvikewgexplainiagsahmoathg
perspective view of the carriage
state of the carriage in a curved section in the horizontal
conveyance mechanism of the forth arrangement.

Fig. 15 is a side elevational view explaining a moving
state of the carriage in a vertical section in the horizontal
conveyance mechanism of the forth arrangement.

Fig. 16 is a perspective view showing attitudes of the
carriage and respective rails in an example in which the
carriage travels from the horizontal section to the vertical
section.

Fig. 17 is a schematic side elevational view of Fig. 16.

Fig. 18 is a perspective view showing attitudes of the
carriage and the respective rails in an example in which the
carriage travels in a horizontal attitude in the vertical
section.

Fig. 19 is a schematic side elevational view of Fig. 18.

Fig. 20 is a side elevational view of an example of a
carriage used in an applied example of the horizontal conveyance

mechanism of the present invention of the forth arrangement.

Fig. 21 is a plan view of the carriage of Fig. 20.
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shown in Figs. 20 to 22. Fig. 24 is a perspective view schematically
showi ng a node of direction change rails (left rails) along which
the carriage of Figs. 20 to 23 travels. Fig. 25 is a front

el evational view of right and left direction change rail portions in
a state that the carriage of Fig. 22 enters the rail portions. Figs.

26(a) to 26(f) mAr iizd%;s%éf)@aé[jhafé% \/'tahﬂél'%[aﬁe%%w bal Lxes@g)y\%?gg@

state that the carriage passes roug ITection change ra
portions.fE@ﬂ najd on of reference nuneral 10 rail 11 rail for
pi ni on 12%ai191 6 travel wheel 14 conposite rail 15 curved wall 20

rack 30 carri a%(f’.l’ BB%SFéaé/@rllﬁx'}fg@fé.[?e?écﬁegc“tim@ivq‘%nwg%fcﬁfll%ilégfrp?gé(

110 rail 111 rai or “pinion rai travel eel S ng
rail 115 giguedigatigs. 20 to 22.

Fig. 24 is a perspective view schematically showing a mode
of direction change rails (left rails) along which the carriage
of Figs. 20 to 23 travels.

Fig. 25 is a front elevational view of right and left
direction change rail portions in a state that the carriage of
Fig. 22 enters the rail portions.

Figs. 26(a) to 26(f) are side sectional views
time-sequentially showing a state that the carriage passes

through the direction change rail portions.

Explanation of reference numeral
[0086]

10 rail

11 rail for pinion

12 rail for travel wheel
14 composite rail

15 curved wall

20 rack

30 carriage

31, 32 travel wheel

33, 34 pinion

35 carriage body

110 rail
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116 opening 117 hole 118 guide wall 120 rack 130 carriage 131la, 131b
travel wheel 132a, 132b travel wheel 133, 134 pinion 135 carriage
body 136a, 136b travel wheel 137a, 137b travel wheel 210 rail 211
vertical rail 214 horizontal rail 215 curved wall 216 opening 217
tunnel 220 rack 230 carriage 23l1a, 231b horizontal portion travel

wheel 2 , 31b riz | portion travel wheel 233, 234 pinion
235 carr?ggerégéyfgg3§§%9536b vertical portion travel wheel 237a,

237b verthcal.per rign Lr3usl eaesl  CLAIMG

114 single rail

115 curved wall

116 opening

117 hole

118 guide wall

120 rack

130 carriage

131a, 131b travel wheel
132a, 132b travel wheel
133, 134 pinion

135 carriage body

136a, 136b travel wheel
137a, 137b travel wheel
210 rail

211 vertical rail

214 horizontal rail

215 curved wall

216 opening

217 tunnel

220 rack

230 carriage

23la, 231b horizontal portion travel wheel
232a, 231b horizontal portion travel wheel
233, 234 pinion

235 carriage body
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1. A horizontal conveyance mechani sm conprising rails horizontally
and vertically laid in a building, racks laid along the rails, and a
sel f-propell ed carriage which conprises travel wheels traveling on
the rails, pinions neshed with the racks, and a drive unit of the

pi nions and on which a load in nounted, <characterized in that: the
rails co fse i L] ons I s nmeshed wth the
pi ni ons %éér’ais%is@f o\?e%ﬁiécérgecg#gmﬁgg‘y ?%ﬁé%#e di sposed in
paral | el t i té | Qi o rated therefromin a
curved se%g?%h1%$?%;y%§?£§%}r %??%ﬁh ?éagﬁgnﬁﬁﬁg rom horizontal to
vertical or fromvertical to horizontal and in a vertical section
continuing to the curved section; and the carriage conprises pinions
meshed with the rails for the pinions and travel wheels supported by
rails for travel wheels on the right and |eft sides thereof as well
as the rails for the pinions and the rails for the travel wheels are
di sposed such that the carriage can nove whil e keeping a horizontal
attitude in a curved section and in a vertical section continuing to
the section. 2. A horizontal conveyance nmechani smaccording to claim
1, wherein the carriage conprises a first pinion and a first trave
wheel on one side orthogonal to a travel direction of the carriage
as well as conprises a second travel wheel at the positions of the
sane phase as that of the first pinion on the other side and a
second pinion at the positions of the same phase as that of the
first travel wheel, and the carriage is suppressed
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frominclining by the first and second pinions and the travel wheels
whose phases of disposition are different on both the sides. 3. The
hori zontal conveyance nechani sm according to claim 1, wherein the
carriage coaxially conprises pinions at the positions of the sane
phase of internmediate portions on both the right and | eft sides as
wel | as conprises front and rear tgpxelygwheel s which are disposed
such that they clanp the pinions in front of and behind thereof in a

travel directign of 4 Pzggul%rarli q.%%vgn YA R HA AL itss_Lr&f Adha s

pi nions from above an ow there and the upper and | ower” travel

wheel s ﬁ%ﬁ@o‘}&a‘aﬂ géha%%ﬁo%qi]{y 1304 irnhgbﬁﬁrlﬁiﬁg%‘? ESck84Y38€ 4 Long

travel e keepi a horizontal” attitude by t any ones of the

front angd f&pgr MR aWhesl Sk 18y BLRE9Ag aNIE SYBBRPred R fdife1

respective ralls 1n the curved section and the vertical section

conti nui R NS £96HeANng? onThRe 4 i ZONTAIN iCaTlY aaned WeeRaphstacks,
according to claim 2 or 3, wherein the rails for the pinions and the

rails foraddg diiawalnihes sheNpiMEoR®rdredBhakhs€ktd Abaef ihhroumiés,
are formed of a conposite rail in which both the rails are di sposed

in paraldrelracuelitdel conmpasdte rail is di sposed by being separated
to front and rear fromthe curved section to the vertical section. 5.
A horizontal camneeyande rempaiise® eaipsi Sbngthai psnibnsi Zaniay| yaclesl
vertically laid in a building, racks laid along the rails, and a
sel f - propeddhext odrth ape phnébnsoapdisesl ¢ riavelthewheelvs 1t wheel s ghdoh
the rails, pinions neshed with the racks, and a drive unit of the
pi ni ons @k chispgosdd ain qealrd hlewunitdd, the rails for the pinions and
separated therefrom in a curved section in which a direction
is changed from horizontal to vertical or from vertical to
horizontal and in a vertical section continuing to the curved
section; and
the carriage comprises pinions meshed with the rails for
the pinions and travel wheels supported by rails for travel
wheels on the right and left sides thereof as well as the rails
for the pinions and the rails for the travel wheels are disposed
such that the carriage can move while keeping a horizontal
attitude in a curved section and in a vertical section
continuing to the section.
2. A horizontal conveyance mechanism according to claim
1, wherein the carriage comprises a first pinion and a first
travel wheel on one side orthogonal to a travel direction of
the carriage as well as comprises a second travel wheel at the

positions of the same phase as that of the first pinion on the

other side and a second pinion at the positions of the same phase
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characterized in that: the carriage coaxially conprises pinions to

the sane phase of internediate portions on both the right and |eft
sides as well as conprises front and rear horizontal portion travel
wheel s arranged as a pair for clanping the pinions in front of and
behind themin a travel direction of the carriage and upper and

B ) S R B

rotatingagha € pini ons above a

compri se v ed13hianBy! e AGKS RN MhN o) B BhANInaNhL [d¥Rle1

surfaces riz | “portion trav I'n"a curved section

for changidid Chiste! LAR LMy APLhEANEb! 8raehl EPBRE oA AL the
vertical 'to horizontalF as we as conprirses vertircal rails having
racks neghed W th the pinions and travel surfaces of the vertical

portion travel  wheels in a vertical section continuing to the curved

section, and the Trtnﬁw_»q%ﬁgaROéclsﬂ@éysﬁ@é/ﬁLecwa%@sﬁ 20 then Pic i %ﬁm

are supported by e curved ralls i'n the curved section, and the

vertical 1 poidynd ranelcaheslqe auhdie B oS & PRPAHLhdyHhe

vertical rails in the vertical section continuing the curved

section. psiAiid zaNtale caneepanse BECDADEBALE0APE| SoAYi6Es| Sn both
hori zontally and vertically laid in a building, racks laid along the

rails, anthea r3ejhft- phepealdfed staesi agewslilcascoshprsesst favet andesdsr
traveling on the rails, pinions neshed with the racks, and a drive
unit of ttreve niwdree landvininciwie i i spesed rsuunttest, theshar batertized
'n that: pinions in front of and behind thereof in a travel direction
of the carriage and clamp rotating shafts of the pinions from
above and below thereof and the upper and lower travel wheels
of which constitute a pair, and the carriage is caused to travel
while keeping a horizontal attitude by that any ones of the front
and rear travel wheels and the pinions are supported by the
respective rails in the curved section and the vertical section
continuing the section.
4. The horizontal conveyance mechanismaccording to claim
2 or 3, wherein the rails for the pinions and the rails for the
travel wheels in the horizontal section of the rails are formed
of a composite rail in which both the rails are disposed in
parallel, and the composite rail is disposed by being separated
to front and rear from the curved section to the vertical section.
5. A horizontal conveyance mechanism comprising rails
horizontally and vertically laid in a building, racks laid along

the rails, and a self-propelled carriage which comprises travel

wheels traveling on the rails, pinions meshed with the racks,
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the carriage coaxially conprises pinions to the sane phase of
intermedi ate portions on both the right and left sides as well as
conprises horizontal portion travel wheels disposed on a bottom of
the carriage and upper and | ower vertical portion travel wheels

di sposed such that they are arranged as a pai r for clanping rotating

shafts of, e §i10N% A0S ADY, el £ 3 15200t ted,

curved rgpls havi ng curv racks mes e mnth e pinions an travel

surfaces Q- Jgstfiield N9 apdguiding the vertlcal portion travel

wheel s in a curved section for changing a d| rection from horizontal

to vertical or tE"eO'?E‘arY:E.‘LrE‘ ccals 55Q 2N sheg i od% GYMRIHeS & axf2or t

vertical rails having short racks he pinions and travel

surfaces 5 afs L Be MArd e HAL YR 11hAVEH Wltﬁe' Pi Gh S RO 1¥ et td Gids

section (?Oﬂtl nuing to the curved section, and the pinions are

support e%éawetlheag%arﬁﬁrm@g%ahﬁ Qﬁ‘lcplfé\é%dhéﬁﬁbﬁﬂasﬁsp&\@iioﬁstrém
horizontal portion travel wheels are supported by the curved rails

and the RiHdeans adidnylea y¥erd igealr gort tDampiAyethavigelibnsaie supporéed
by the vertical rails having the short racks therein in the short

verti cal asgrbehhndotiiémuimng tatdl dduentd orsefttilon caa rtilaate ahd upper
carriage travels in a horizontal attitude at all tines. 7. The

hor i zont and dbweyaneet iechairgmonf trheel sdlde v apekbnegedcas ra pger for
according to any of clainms 3 to 6, wherein the pinions on the right

and | eft cliadlgsimyf riohe tdaugr shgé t scofprhe g irsimmalabpvey enti bal owl tleers;
di sposed coaxially therewth.
and

rails comprise curved rails having racks meshed with
pinions and travel surfaces of the horizontal portion travel
wheels in a curved section for changing a direction from
horizontal to vertical or from vertical to horizontal as well
as comprises vertical rails having racks meshed with the pinions
and travel surfaces of the vertical portion travel wheels in
a vertical section continuing to the curved section, and the
horizontal portion travel wheels and'the pinions are supported
by the curved rails in the curved section, and the vertical
portion travel wheels and the pinions are supported by the
vertical rails in the vertical section continuing the curved
section.

6. A horizontal conveyance mechanism comprising rails
horizontally and vertically laid in abuilding, racks laid along
the rails, and a self-propelled carriage which comprises travel
wheels traveling on the rails, pinions meshed with the racks,

and a drive unit of the pinions and on which a load in mounted,
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8. The horizontal conveyance nmechani sm of the self-propelled carriage
according to any of clainms 3 to 7, wherein the curved rails disposed
to the curved section conprise racks neshed with the right and |eft
pi nions of the carriage as well as guide grooves for supporting and
guiding the removal prevention rollers disposed coaxially with the

pi ni ons egﬁgré%€g¥§§3558na§h§9:constltute doubl e tracks together with

t he racks.

the carriage coaxially comprises pinions to the same
phase of intermediate portions on both the right and left sides
as well as comprises horizontal portion travel wheels disposed
on a bottom of the carriage and upper and lower vertical portion
travel wheels disposed such that they are arranged as a pair
for clamping rotating shafts of the pinions above and below
them; and

rails comprise curved rails having curved racks meshed
with the pinions and travel surfaces for restricting and guiding
the vertical portion travel wheels in a curved section for
changing a direction from horizontal to vertical or from
vertical to horizontal as well as comprise short vertical rails
having short racks meshed with the pinions and travel surfaces
of the vertical portion travel wheels in a short vertical
section continuing to the curved section, and the pinions are
supported by the curved racks in the curved section as well as
the horizontal portion travel wheels are supported by the curved
rails and the pinions and the vertical portion travel wheels
are supported by the vertical rails having the short racks
therein in the short vertical section continuing to the curved
section so that the carriage travels in a horizontal attitude
at all times.

7. The horizontal conveyance mechanism of the
self-propelled carriage according to any of claims 3 to 6,
wherein the pinions on the right and left sides of the carriage

comprise removal prevention rollers disposed coaxially
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therewith.

8. The horizontal conveyance mechanism of the
self-propelled carriage according to any of claims 3 to 7,
wherein the curved rails disposed to the curved section comprise
racks meshed with the right and left pinions of the carriage
as well as guide grooves for supporting and guiding the removal
prevention rollers disposed coaxially with the pinions are

disposed so as to constitute double tracks together with the

racks.

60





