DESCRI PTI ON HORI ZONTAL CONVEYANCE MECHANI SM OF SELF- PROPELLED
CARRI AGE Technical Field [0001] 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 causing a i body, which is conposed of
a container and a carriage, to Pﬁggé?¥iﬁgﬁg rails laid horizontally

on aflo cejll il s i i&all
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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.
Background Art 002 his type of conveyance systens are w dely used
because ??ﬁ ngég gb%% tically convey docunents, mails, stationery,
and the[bbb§]in an office, medical records in a hospital, parts and
products rn a factory, and further a | oad such as a specinen,

reagent, and t'f‘ﬁegjﬂ(%fsérpc nblégiggbn'P&f‘é{é’é‘-to[g%dizT&?c£P%%%%%ce

systemis conpose rails horizontally and vertically in a

bui | di NngpecALRE88CE0RSCcAus PhY' &l 4d Vf Qi r SUVEYANGE D £ d Ratavienavel
on the rails, a conputer for controlling travel of the

sel f-propehbedz6at a1 agesit@dd dhalll kemethensgldomfopalded eaidn ge

is formed by 1 attaching a container, on which a load is nmounted, to

t he 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. [0004] 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 #y°nP06851°rn contrast, the

self-proEgéégg carriage of the conveyance system may be provi ded

with fou of travel wheels each two travel wheels of which are
are di sposed in _front of and be

ravel i rect i Breath TOMILAY 3 ot Sds S8 ATy 5Eog hsed By L
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rails argybgniy 90 fd {8 homZ mdl the ¥SALtAERLrOfrd¢OT MeTd hedhikal
hori zontal, a contai ner suspended fromthe carriage by a gyro neans

turns 90sgettBal theiBokhzaBbaktaboPtyderwé chhei 98t dbNERatSit is
mai nt ai ned. However, it is known that when 2 a heavy load is |ocated
on one spdeéntBihBE ¢ANhahOElz6NBRENGESte 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 maintain the horizontal attitude. [0006]
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
ti mes asawekhvyslded dar lioage edr anedse Bideauini hhe ¢oniba el zuspdnded
rails to vertical rails, a radius of curve in the section between
t he hori bontthle syoiol meaansd \samtdec dlhes extnit@rinam itshe ncdillreec dandthenel p
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 nvert%i®8$Iprobl ens to be Sol ved by the Invention [0007] In view
of the present status of the conveyance system_ an object, of the
present invent F8% eIy o SHGE de tATEGRIPRRGE e disnicoRtRdnae&5ihd a
horizontal attitude of a sel f-Pro elled, carriage at ,all tines which
c

can mai it idY AEAVEGEPBFeACT dgift Satdr A PFEnT SAUATedI PeEaRes the
W t hout a ro neans and V\,ai ahteo?, can_co tru%.%hg ovgrgll ??%st.em
conpact TR g BPEAVvaPHr'® M8 g% elrvE PhatEEEN PP T S he
directi O%oorfizro%{tlasl Lf a1l 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 [0008] A first arrangenent
of a horizontal conveyance nechanism of the present invention nmade
to solve 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 dAVERTEOBOBRARNTP O bY@ st QQRﬂﬁngﬁéﬁlqmﬁals
carriage conpr.i se first pinion and.a first travel mh%gl on one

si de Ol’tﬁlO 8&&|ZO{%&3 tclog\yglyance mechanlism comprising ralls

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. [0010] The present invention can

enpl oy a secontharHapgesemi: iAvenbioh, titee canriage comprabeky a first
conprises pinions at the positions of the sane phase of internedi ate
porti onspanibatdnd be iMsght raasd wheldl oh dee sisdevekrthagonailprd sexafvednt
and rear travel wheels which are disposed on right and left sides in
a travel ddreettivanof ofhde arcdageage welhass coops iwker @ sdmynd ltagyetlhe
pinions in front of and behind thereof and clanp rotating shafts of
the pi niwbrslf abnthdoves bntohe | @iy theesesle ahdsehasuppet ahdHeovarst
travel wheels of which constitute a pair, and the carriage is caused
t o travepimhioneokelhe meftehatridormrg aasercnderbyiohaat Wiy posdd ions
the front and rear travel wheels and the pinions are supported b
the resp@ét the pampsphasehesctihabdoSekhe ol asid tratee l ethaglal a§1§i:tt|¥@n
continuing the section. [0011] In the above two arrangenents, the
rails foFafRéagienisnsUPRFRISERR FE0M S Grinimg byabbe Hikest 2Nt sasend
hori zontal, section 5 of the rails are forned of a gorr_posit,e rail in

whi ch boPATERES RAAI EharFarehadis s hers PERSesnel (HeS Rkt &re
rail s dishosed by being separaied o fron and rear fromthe
[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. [0012] Next, a third arrangenent of
the horizontal conveyance nechanism of the present invention capable
of solving 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 medi &80 9Oa 1 PNse 10y Rty dded itghtrand dedtrsd desras 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 hori2ertaPntelpyrandrettacallidedisinadehbdbnai ¢asksr k2 sdpporded
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. [0013]
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 YiaRd BratdRalavel aifbppra BEL 1F1BY, thC kSut I &8 arlodies
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 [0014] The horizontal conveyance
mechani smof the first arrangenment in the present invention is such
that in ethQOEh%QQHakaéﬁﬁvﬁﬁaﬁgg eaeb@a!§gbeeaﬁra§|wglnabg5the

hori zontally and vertically laid in a building, racks laid along the

rails, gBgi goaehi-prLRebh edr&RET 1 Rgee Wi Che GRIFYJ SRS Wiatele wheoks
traveling on the rails, pinions neshed with thé racks, and a drive

unit of thelpi Ah@nshansh RoNdi &l aHoad At JURYRE1 dnh@ rak@ill §heels
conprise rails for the pinions having racks neshed wwth the pinions

and rail gréosupperteavely wheeksrwhiceh 2ne1di sRosad the pabakl ehcwst h
the rails for the pinions and separated therefromin a curved

section tRewhighim td eBbirenve st Lh@NgGRAt fdroaoheihagnyat o tthey eltriveal
or fromvertical to horizontal and in a vertical section continuing
to the ceevedosesditdmgt aniek idheriaaker tageetsnpnis éo myiizurorsl meshedde
with the rails for the pinions and travel wheels supported by rails
for travet whéeksmem.the right and left sides thereof as well as the
rails for the pinions and the rails for the travel wheels are

di sposedAduehtapes pthietheadnivagéican nove whil e keeping a horizontal
attitude in the 8 vertical section. As a result, an attitude of a
cont ai nef083A4] be mai ntai ned horizontal at all times wthout a gyro

means, and noreover 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. [0015] Mre specifically, in the horizontal
conveyance nechanismof the self-propelled carriage according to the
first arrangenment of the present invention, since the pinions rotate
on their axes while neshed with the racks and the travel wheels rol

on the raétsitsl ddexidmvelnsnhecésul t herrcattiiagaet savelcdntaliony the
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 FhofherelfREIPHHR §araAdIetarREOrMeny &44i ke dArst
curvature of the section between the 9 horizontal section and the
vertical 25EePPEReRh ¢hdNeaPr§serh 1heRetRRed i MARAENELIRIRS 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



the overall conveyance nechani sm can be constructed conpact. [0016]
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 rhebhuard lffts shded vt R&i EOMRDL SRR M UtfarRg.

[0017] In the horizontal con,ver}/ance mechanismof the third ,
rear horizontal 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

10



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 11 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. [0018] Further, in the horizontal conveyance
mechani smof the forth arrangenent of the present invention, the
carriage coaxially conprises pinions to the sane phase of

i nt er medégtRed PRt DES MY Rolehvihe ith@hpoandoh ef fawé Hamearsl svelnld age
conprises horizontal portion travel wheels disposed on a bottom of

the carpingenandréppeppaptetioppr tuer veealcportaohst tavehewheetscal
di sposed such that they are arranged as a pair for clanping rotating

shafts ogetbeoni cbwtbnabey & Arthebelewetihestt aod. r Ailes cureidar seetion
curved rails having curved racks neshed with the pinions and travel
surf acesafi@rthestereical asdtgohdeogtiheingetbi chk pection taavbe
wheels in a curved section for changing a direction from horizontal
to verticahposefirom sesthgak trailhandzohtial the wekkadd conpeiysecshort
vertical rails having short racks neshed with the pinions and travel
sur f acesmethahesmveani bal apoatiged trmpekttwheels in a short verti cal
section continuing to the curved section, and the pinions are
support edO0b§1t he curved racks in the curved section as well as the
hori zontal portion travel wheels are supported by the curved rails
and the pini onBubhber helvethe AT iah caraiesangfedleshagrisns gfpsheed
by the vertical rails havin% t he short racks 12 therein in the short
vertical feskhi arrapaeMantngtt 6henheregenéd inyestiion, séhehgareriege
carriage travels in a horizontal] attitude at all tinmes. As a result,
t he overQPPXééﬁ%¥y%ﬂ%%r§§§§eﬁﬁ?%ﬁps 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. [00191 In 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 [00201

Exanpl eslokewtrbedt irentsnokyanber mzehtal smenvéy aheepresehaniameat ian
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@0&8¢hani sm of 13 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 invention, 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 opal Fyvgew lexpl 8i, NFhg. & nnyviangrshatel @fFadional 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 14 nechanismof the forth arrangenent, Fig. 16 is a ,
per spect Fhe horepprbahicap@dncaaschantisa shpvhage Fagd Pespegtivas
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 di r eeni epampaggenr ahl choithicogar ri@Qeltrevekisgsn & hergdzogtal
hori zontal conveyance nmechani sm of the present invention according
to a firsttatpdegérefhehieriigailr segt ionght ignd L%kt Schiematic Isdicg
hori zontally and verticalkg in abuilding in parallel with respect
to a trafPéfVA§ignfecYiow cLEigt b8cdrid-agl B9 aapdderrlewticrel 3gevw
travelin% on the rails 10. [0022] As shown in Fig, 2, the respective
rails 10°Pha%B BPRPRLRtQF @ carriade 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, f12oar endaictiei difgar &bkrelform@@23p Asrizontal
exenplified in Figs. 3 and 4, each of the rails 11 for the pinions

i s conposedtdbna Cusheperh bls chanfelrmshgpedcurvedsseetidnnat wheiea
conposed of front and rear walls Ila, Ilb and a side wall Ilc. Each
of the rémrgclzofloxstq’s@rtqeﬁ/étronmémrsm@@ﬂs@ll@@mmtgfa Jegtdieaged
or channel -shaped cross-sectional nenber conposed of front and rear
wal | s 12direggphoamr dremdevealicadirmdsen hplashqyizeptat girection,
integrated by a connection wall 13. The connection wall 13 is forned
by exteﬁaﬁngefﬁéc';,lid?éa%«ﬂawla_lz% It & Weldai B 221 ¥R/ t R t¥hR diikdar,
and an extendi ng end therf is,connected to an open end ed 16 of

t he fron?oﬁﬂllpgl PavBFTERRLr3PFLIOD CORBLAFOTH L %o‘ﬁﬁos‘i‘{ré’% ©Ct4 O

t he horizonta tion_ has
6% curveg sect{Bn 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 afteprt hReVerbheakasectiianoEsther pedl 1through the curved
section. [0025] The curved section wll be explained in detail. In

the railso2®)positioned on a right side of Fig. 1 and on proxi nmal
sides of Figs. 2 and 3, the front walls Ila 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 reashapklisor khadhetlhehapeldsc#ds$osethion piorparsedst ansbdo ahke
| ower walls |4b 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 | 6ATwWENe BBnionyes] tha wdds L fAE ¥ Isravebodiagichedhdsha

| eft side of Fig. 17 1 and on an inner side of Figs. 2 and 3, the
front waRF§ $¢RArafed hefong anthafbertthe Feaitdss lexeehdonol § ﬁ)@rﬂk?ﬁer

walls 14a  of the conposite rail 14 as well as are connected thereto,
t he 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 Il b thereof are connected to the lower walls 14b of the
conposite rail 14 through the curved walls, and the side walls Ilc
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 conneetigd, LherelQte %g@f%gﬁll? Racke140,638) 50 LAHH&LI dREheIRR0S, the

which are the sanme in t ow ng description) are disposed to the

rear valjtsatln110f 1tikechaikksrldré GodhetidicdNenet Dokde wallved awabks
15, and to the lower walls 14b of the conposite rail 14 as well as

fixed t{igset@npdHPR8]rdhe rartiadeyBtHaswaidawall leheahd3thandide
pinion 33 (also called a pinion gear, which is the sane in the

fol I owi nga1desiard pheeBdfasktiert iver haekedi $HDEEA dpoond s eRpbEL ght
side) of a carriage body 35 and has a travel wheel 32 and a pinion

34 di sposetll tll tbewepposds beesifleeflatedsiiig) tofe shaecaIlaged c.boliie
35. The respective travel wheels 31, 32 have shafts held by bearings
nount ed bnothewgdisi dge bb6dyh85raThe pEnion BBei srd8edi vpeséd enet he
left side of the carriage body 35 where the travel wheel 32 is
di sposedcenagibed ytaitthe tppetr agélswhbelof3theandmpoheteiraioh 134 ikhe
di sposed on 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. [0029] When 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 the travel wheels 31, 32

bet ween §heefronti andh deded@ldasxil2ay whidlh ahd RearRIpesiicve 3nai kadl2
for the travel wheels and neshing the pinions 33, 34 with the racks

20 laid oRetdigifgsBacid We sidisledl od kHeOkihRe $idé @Fsthd e Garddeapedso
travels along the racks 20 by that the pinions 33, 34 are rotated on

their ax®s whepf@sbhewtthvéhewnaeks320ibydiBpodedveodnibllyhatthsthehe
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
the conposite rail 14 in the horizontal section. 19 Accordingly,
since th&O0RaPli age 30 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 f%me@h@h@r@@@qimm%é3%,tquels 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

nent i oneflecbPASAY 1 PPVEInds toepphiredale 3ha deupporhic Y theMpinAgns
di sposed along the rails 10, a travel control Is executed by a

comuni cagi oy hed yvRed wai Gl @ackRPanasng bipsiradt athe @tladielakhgedt
t he horizontal conveyance nechanismand a controller disposed in the

carriage330, 3anta ssippoalt dasbyt thasrd 1 1ed 2amid rr ekei vesh detudrasl 4, he t
external conputer apparatus and the controller through a

comuni cabtres i parthakl whavelkedpingaa dldrelzomtdl hheivutermnd Mo
In the enbodi nent, a container is conposed of a container wth alid
as an exépphethadvenstablledeonian tppehesuetradeadf secheonaprisagagbody
35 or assenbled in the carriage body 35. Several stations are

i nst al | ethaboglh the conpedi sectaph. 14therf G082]caMramgsperlateindie rst ahes,
a case in which | oads, for exanple, a specinmen and reagent are

cont ai nedersipkacedcthonhérenntiaé nerribynta WwordarionNpers sing Wivtioargh
desi gnates a conveyance station 20 to the external conputer '

appar at ushetmwugtd aeceianndlt, meres wonte beepingfa hoeizanrtahgéetigude
operates _the drive unit in response to a conmand from the external
conput er LappHiaeusheaplove 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. [0033] At the time, the carriage 30 is caused to travel in
the wvertical section fromthe horizontal section of the rails 10
passi ng through the curved section while with the pinions 33, 34

di5pOSEdtBOtﬁgeeﬁkggﬁaﬁngohﬁﬁ£e§ig%ga95t593t8§6ﬁbﬁ98 s8arpeshed tweth
the racks 20 so that the carriage noves in parallel. At t he sanme

time, the,68rbiage 8¢ tﬁe5599E§§%@d3breﬂb&aeégnkng dirfiva thaveking
direction and in a direction orthogonal to the traveling direction

by di sp%é@gohge #4 Bi OAemBPd £34nl Phélditlerrdfl aBApheBirnibpdien €8s ) bage
30 so that the carriage 30 travels keeping a horizontal attitude.

Si nce thenbodizeatadiatdddsie tHes caurRagkedobyothitats Bval vMeelsgadt,
32 so that the carriage 30 is caused to nove in parallel wthout

i ncli nat teAveyhatei Stat 56Me® thetaid 1a3gds3oré dorive yealsed Heo 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 t hout any problem [0034] Since the rails 11 for
the pinions, in which the racks 20 nmeshed with the pinions 33, 34
are laid, and Rhetheaitind? thx dagritdyge Bavel caheefisto orrawd hin hde
travel wheels 31, 32 roll, are separated fromeach other not only in
the vertiveakisedt seatioh €hemr théshaoipomtal seeevion ol filuntragfl sadd
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
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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 neled arasie Ic aheld sgooatwhicdledt heonpacvel whe635]31n Iheoll,
enbodi nent of the horizontal conveyance nechani sm according to the
first araasgssteatatodd tirenpeesandtharendit omlydéacthdeack ehioed, sekéion
carriage 30 has the first pinion 33 and the first travel wheel 31 on
t he one sEdehemadidgoidl btb dlwo etvreavéhi fugomli ot tndnb¢hen@dfhe lcag viekle
second the travel wheel 32 in the sane phase (coaxially wth) the
first piaeohi@8,orhicthé sopposinde ryi detwadnttie becordnpiadi sec3don gndhe
sane phase (coaxially with) the first travel wheel 31, and has the
first ahbeseevhicplnbeontiay, BAeareispéretive stabhel Becdd aambg set
wheel s 31, 32 whose disposition phase is different on both the
sides. Aecerdififeyenknsadine efagefrivagudiereciibh bhigharcangemget a0
is changed fromthe horizontal attitude to the vertical direction,
the carrFagee3bhesradht )l CEEVesUWRaPL| #h@ddt fotl 1/i Aél { P SsiNEE eCthe
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 arrangenent of a conyeyance msch%g sm of the
present PRAYERPRGALs ROWY SYANEEGTECHANS S, CEN PRa CORFEINTERE WOMPaGE -
explaineq Bﬁéﬁ' [0036] In the horizontal conveyance nechani sm of the
present 0

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. [0037] That is, in the carriage 130, the pinion 133 and a
pai r of phheet (samd pokéelion]l 3 intdtnedndt ke sEcoraof el thbeslght
136a, 136b, which clanp the pinion 133 fromthe front and rear sides
t her eof , aadel &f s poighb tbeaecodnt r Alpgior pifohifsemprEr 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&avelishraelssliipantdiddh, 2BdcsHmrbland navisilonhesdst hefabet3vden
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. [0038] A pair of right and |eft

rail's 1101 hgp dirgPpsgdoh Pardd Rlbetiddh eash td&ronthendi @Y r ahdes
left rails 1%0 di sposed in the wvertical section are conposed of the

rails 11dnfdrd p%sriitriio@lré%i ceadibheyraitls thi2tkakvet henéé pyalzmheelsb
laid along a wall and a colum. As shown in Figs. 7 and 8, each of

the rail snd1tlhd Fecdt tRialedn®heélshE3 &2y 113G onethé Ofi dist GRS adeof
an approxi mately L-shaped cross-sectional nmenber, and each of the

rails 1121ferdisoscavel avkeeltsalspoonpoacdcont aal-shepbsh an 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
t hereof ilAO88hAfrontation with 24 each other. [0039] The rear walls

I1lb (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
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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 ?ils 112 for the travel wheels of the vertical section
extend t Ogﬁé upper walls 114a of the rails 114 of the horizontal
section, and passi

-th h 17 f d i h ils 114.

Rear walls 11 eogg‘i‘%e"g‘%tfft i]}c]]gibe: %ﬁ r°§3& & Solltqr%té‘ I%’G{/\?Pe\?\éfall S
114b of ils 114 of .the hori t.al t.i t ed
Lhereto. HRCEST dhte hated TisBT50 “Phettr tarda Tdaes P o s BanE ot e
I 114b. t i 1 f t hor i I t4

oot ngetheetePohfeh TEENR B hdpeagd 'S FRRL P Lye EES TR, qORAY)
e . . ; Cf ;
Cor r espobditg FhTt b Bor ArobH AT (e Thio caftigh o g At 1,418
rails 11%h%9rf5 ﬁﬂéﬂdﬁ?%e@ng gaghy of §f5%1QHQQ% Wah LSy khda (@bttihe
rails 11 or the trave mheer of the vertica section, are forned

to the uppet Wal bgrdhdacel uhpe ’ dhh3s1144a0bt hBehQBEZANGAl SgCkihan.
GQuide wall's 118 stand around the openings 116a. Side walls of the

gui de wahbsitddtanesébt eghadpd ardd Wity rdteasivdenvwai s Wdilrs af14dhe

rails 111 for the pinions of the vertical section. [0041]
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 |llb 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%;m

the hori ¥éitathsesirgnwaligos2icTRE EhRrFabes 186l i Choit REFHPIHE

rails 110 of the, vertical, section by positioning outer peripheral
sur f aces t6€ VRS 4Gy SCGMIER s 136a, 136b and the travel wheels 137a,
137b between the front walls 112a and the rear walls 112b of the
rails 119%%d the travel wheels of the vertical section and meshi ng

h ini 133,, 134 wi h k Q laid, he. | | I 4b
e B oS L3 ki [ bhe f ek AP Lot Lo they Loven,vell s 1
Tount od. GHSRES A1% 170 67 M Ror Pz SROAF SORLPERUEYE GUf aiF CReL
pair of unngr oandnl ouer, £ ravel: yhegl s, 43ka L o 1370 0P bey il and

eft sides O he "carri1age body to € i'nner ‘surfaceés o he upper

wal | s 113&1 gﬁﬁek%ﬂﬂ’@ésﬁﬁ' %rZ%%%%e‘afw%if@_lﬁﬁji hfodd4 geSBENG fhe

right an pinions 1 with the right and left racks 120

formed OQHé“Eﬁ;GEHWQ@H%iéN, dh@etboﬂﬁge%ﬁkh§f98e5h8fr@ﬁéslédé&Sthﬁ%
to be supported thereby. Note that, although not shown, it is

assumed thad, RONGThd Sca SR 1 £G4 KA TS 1fr £78hH] Ve dn by, as
an exanple, a 26 wring disposed along the rails 110, a travel

control igosxecuted by, as an exanple, a comunication between a
conputer apparatus installed externally of the rails 110 and a

control | er 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. [0043] 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 hpevel hesl s Leomgaliein 3y BRLRLORS). AR A

and, 1920 8853 IR DEORILAA B N TR 0 e, i

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). [0044] The hori zont al
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 t hat1éhen comcienehats thest arkeduidadaby uppergsiutd acd 1af 1tlBeand
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 edcbyriadechl0 mpves dommmehrcbostiabhbalt seotgbnt e wheirah ddl is
electrically connected to the external conputer, and the carriage
130 is taddedhopizeavel atditthela be doe corveyahsecsian Wil kadespapy
thereat. [0045] As described above, in the horizontal conveyance
mechani stnefhehezenipdtiatdntt uste endi by 7ol $ Ha Saeovier b FahfaRiHton an
the present invention, the.ginions 133, 134 are disposed to the
ri ght an@ihpehprérgasadf athétogderi(agéer3go Hagsthé eafrBage 130 is
caused to travel along the racks 120 by the pinions. At the sane
time, thé%84fdiage 130 is prevented frominclining by 28 the pinions
133, 134 and the rﬁlcks 120,land t he Bai rs o{] the wu p%[ﬂ and | ower
travel wheels 1884 QhuZ28B; $3BYCHANCE3BECN2368™ Ghd“186BI 8RBT 137a
and 137biglvg gslggl ég t':[hhee srelc%rrlltd ggg:alng]:e}nerslltdseﬁown in Figs. 5 to 8 also
has a not shown container with a 1id 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.

[ 0046] Fuppserand Dowbe travebrhekelsert3lornd belbaill R andtlzeb, 136a
pi nions, on which the right and |l eft racks 120, which are formed to
t he rail and 14 endandt h3 Whiatld 1RA%brdigposed thethe piighanand 3% ft s3desf
the carriage 30 are neshed, are laid, and the rails for the travel
wheel s, ofi vihe cdaittieagailr¥ .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 formed by being separated to the rails 111 for _the

pi ni ons Aadordéngall stig zorft@ringte insaadll edhbeltg gariaager 89 oran k&t
fornms fromthe curved section to the vertical section. As_a result,
the respéauped tpatraveliinithecharpeosselt atiigifeepest opadi a8 &he
curvature. Accordingly, an overall conveyance system can be
construcP@HlZ@Bﬁﬁée?e5§1P§dHBFn@lﬁﬁe1Pa§PF GRI¥EHy 8EGL OB 2PRe thEi | s
111 for the,g%iions and the, racks, 120. 2%555047] Next, a hori zontal

conveyani‘f@rﬁé nPShtdP "%Je‘fkf-té?jo?)éﬂw g 0 RG  §eans
third arggggﬁggnhnggcgggary, 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. [0048] In the horizontal conveyance nechani sm
according to the third arrangenent of the present invention shown in
Figs. 9 t[Q04%3, a carriage 230 coaxially has pinions 233, 234 in the
sane internedi ate phase of both the right and | eft sides thereof.

Then, the carriage,230hbas zbatiazorbakegancieomechandlsmwvogelas 231a,
231b, 232a, 232b on a front side and a rear side with respect to a
travel dise@@-paopefl lidtecprniags a23drddidy 86 avehirds hamgenesrtti oélthe
portion travel wheels 236a, 236b, 237a, 237b on an upper side and a
| ower si geresfentthenpént bos c233be 234 1ilzedaby sy eéinbatisent isfmwrt he Figs.
carriage 230 can travel froma horizontal section while keeping its
hori zont & tatlid.t ulbebymbddimen paifr thethartie aniedr candeyanee magthiareisgm
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. [004%% 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 30 di_rection acros inion 233, and a i

or ] on 1 avell ik BE| BoBSEaT L b o e JEsH At S Sg5OARd o the
divection, A% 93%ahgenhl SF &% prtiehe LNSREILA KM ' #i4R2%6% 6
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.

[ 0050] | rrEves. wiReéDs 23623 P36H ack dighdsaddnl &1 tiprarid dokh® iofectivnm
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 1
connect i &?%FP“‘Z&QR‘BEP@% B?H?Ecﬁltcf?sefacﬁ H&gﬁa@l%lﬁm téﬁﬁ?i ‘g)h

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. [0051] 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 Z6R64dl) rails 214 and are integrated therewith. [0052] 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 32 21la, 211b, have a
di f f er enttowitdiieh 1omeat was lsp@rlidicoes, tlie dlorigaantedsingidied Ifedhnanahe
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 tHeSRRd10RhRAAK SuKhacesepf ahlie theak reslell
21b. [0053) In Figs. 9 to 12, the carriage 230 is nounted on the

rails 2§fQeBYs® $POSIZRIY B@ePEbREG] & re Yoraeast 6fa Whaithonezent@lhe
portion travel wheels 231a, 231b, 232a, 232b between the upper and

| over wahlamdida, oZl4beck thevkar waheeladl, bald pozidonsdiwdpesl rgtt be
vertical portion travel wheels 236a, 237a on outer surfaces of the

upper waklravalsdsstland fdtise pinignish23¥erBidcate fpatieidotio tar avét h \leeejexr
236b, 237b on outer surfaces of the lower walls 214b, respectively
as wel | abameshe iy drest g mifohbe283pinlGds wi tRadle 228cker 220 gfintilvms
hori zontal rails 214. Note that, although not shown, shafts of the
pi ni ons 238, 1234 to elooaplaedwanilsh2hlbrayghenvertonpdsedibs 2l hothat,
a reducer, and the like the shafts of which are disposed in the
carri age flogty thesvertigali segsianedtohblne poweyed sw 134 that Heorm
motor of the drive unit Dby, as an exanple, a wiring disposed al on

t he rail $h2lourved seeéiiongomd s the érventwal Iy 214k afhthrapiigonta

communi cati on between '
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 wiring. [0054] 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 rotate on their axes and

subsequegabhy rbhayglexddit dd1® G Ub Y eth GlpAR , a8tedifuyBid t Lo praGiden
of the rails 210. [0055] Whén the carriage 230 travels in the

hori zont al cemptit &, appdrd tusausedllied eaveknal 0pdp £ hthehenizem Bd and
rails 214 in a horizontal attitude by the horizontal portion travel

wheel s 33tant231her232apodddb iand Hehe apiriiages 2383, atdfta Alidnka tisTe,
the vertical portion travel wheels 236a, 236b, 237a, 237b roll on
out er suttasemiatedhandppecedndd dwewesal lthe? béae r2bAb cofmputties
horizontal rails 214 and support the horizontal attitude of the
carri age apparatdesshd Ashe kkowt riod 1Ergt h #Qughtze gomhend ertiiagel 236 that
enters the curved section, the pinions 233, 234 roll while neshed

Wi th t hetragedscled 0220 thehaaidrst 2448 ipomarad derlawalt hwidel wvix3ew. 237a
are QU|ded between the front and rear walls 211a, 211b by curved
surfaces [@034dwer edges of the front walls 211la of the vertical

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 }("*}fa%]és 2318 19ld v'e'?:t‘?L%tlagor‘@ﬂotﬂ Eh}sveqpaﬁeewal bsedl4a30h Lhe

hori zon rall's 214 and the travel wheeis 231b roi in contact with

the gui de; PRIRE e 2% P HRAGK orULIRC 88 20 w%'IQSVQFLﬁhcabMB' bs 2ddvea
thereby cause the carriage 230 to nove upward while keeping its

hori zont ady@tdddside. 10400 dgdMeF the £t aaQ 12339118 JuthBererpyesl
upward by the rotation of t%e pi ni ons 233, 234, the vertical portion

travel wheels 2236athd36brt234a, pdBthontvieawd DRthddlavel3epyr R3rBspass
formed to the front and rear walls 211a, 211b, and the hori zont al

portion timwelghvheel suRgdds 2BPandbyEavpharoh frabbebgethriuglf ronfteand
openi ngs 216, and the travel wheels 231b, 232b nove upward exiting
fromthe gradeararsbel $a243.15 and the hveitzoadh lpestt Don traanedl wiibeks s
236a, 236b, 237a, 237b roll between the front and rear walls 211a,
211b of th¥laeriizalaraidgsi@dd wpwapdngy t hkanpi swohisc@83at 28He ¢dge
carriage 230 noves upward in the vertical section while keeping its
hori zont aporti¢onside. HBOEPPeA wohiai Abtaict ithst Alorddootadnrapper214.
surface of the 35 carriage 230 or assenbled in the carriage body 235
of the dAFrikgizen dib tinavale wheslsor3dla godteancenvachaniish bhe

the present invention according to the third arrangenent descri bed
upper walls 2l4a of the horizontal rails 2I4 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

conveyance, ;§tiald o ANd SRSl LAl DB r Agdassdy besh abovgre I N

the horizontal "conveyance nechanism of the enbodi nent” according to

the thir iagenht i RAEHodtMeRbheByahbE Rl HMSW 33, 4
are di sp%sag[r lto tg%g ar%%tlhgﬁ%gl eftrys?idc}l:reés o? thle/acarri age 230, and

the carrifQeed39nientabseseEOrdiRy flo @h@%ﬂﬁlﬁa&%ﬁhgeﬁggtb&e:ﬁ@@ibed

pi nions. "The horizontal attitude of the carriage 230 is held by the

pi ni ons ¥brA3y aBdragPaig tef12 he N asks oifbdddd otha duddesewhich,
pi nions are neshed, the horizontal portion travel wheels 231a, 231b

and 2320233k ! he didd A adnd atd Sgedld 08 Sotppoidédg idhem
the vertical portion travel wheels 236a, 236b, and 237a, 237b and

t he vertiz@donmddast &l 1id athes upep@aineg .t hwhenaadtéheinall sle@dPiodllipe
curved section having the racks and the rails continuous to the
racks 220amnkdtesd rao |sh ldxt &drlal Acargputt engl yndidtdtee car comgey 2302
noves in parallel with alnmpst no inclination so that the container
assenbl edstiat tdre, eanotaye 280e chni ieeunatisistl opevatedy ednadhleeckeepi g
its horizontal attitude not only in the horizontal section but also
even bet weth trayedgr vedheetaroat ammhBEyarne seatiioal andstiops. thereat.
result, since the carriage 230 can travel while keeping its

hori zont al0&2%i tude in any of the horizontal section, the curved

section, and the vertical . _
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. [0060] Moreover, since the rails,
whi ch 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

i ntegral lpy (r@Fgﬁl@ai‘Ssé‘cEE’HH Sige of pbku1thes{8s0add varrablhe peed-4wt

0
be i ndivi dual ai d. Accordingly, spaceS occupi ed by the

respecti v§ 421l Syran B JRONEets IHb PAIdAGH Aot SHUME #h L VG Wike of
curve in the curved section can be reduced, an overall conveyance

systemc tr 0 t h i : Ss
g#br?ﬁzéﬁﬁcgfﬂ.l z%#ﬁ%qup’ curtdPeld Wt hedng sifeeyd e &4

section rails 214 can be fornmed to the sane cross

section ag ddhadn ofy tfiero WIdH AR sif &l d Al i ddd g, tdka trayela whesd
gui de wall's 219a, 9b thereof depending on a type of a |oad, an

i nstal | atd{ya&ias) ofRNthatARAINSd Sags cateRead@d e reduced. [0062]
There is a conveyance nechani sm of the present invention according

to a fortjomsgijangenent whi ch can cause a carriage to travel froma
hori zontal section to a vertical section through a curved section
wth its attit e amiett,aisiedehahiezantidls, i shiaddconshitatehehe curved
enbodi nents of the conveyance nechani sns 37 according to the first to
third arrsmgemantandftiderertesent seaoviert | oontdescindethabove. afdus,
t he enbodi nent of the horizontal conveyance mechani sm according to
t he forthcomposed 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

37



arrangenment will be explained referring to Figs. 13 to 19. [0063] 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.

[ 0064] | nimosnt s shoanlisn 8figshel hooilfontas, esraregaanplaedtan phecss

according to the forth arrangenent are laid in such a node that

hori zont abf rladt5z&110al ohrahé thwhéel s r avbd, whebbsf@B81araB8lbngoin, the

intersect 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 3lkdupied Ackh ekitltbmeBndBNSf tS faLepIrafioys 8108 ddehat they
stationary vertical rail portions 31la, 311b and the cut-off rai

portions a¥Elcrkey tpesbimgde heopi rowrsl 333 udrerghw bly. df@@65fotnetdif a
hori zontal conveyance nechani sm of the present invention according
to the fordth siravengeneintdemherttdre, cutd dffe B%keail 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

and hor i zgat alo el o, e I4L 5 [9GELAThEH 160U SEhAGP yedith cal

portions e curved rail's™ are to have vertica

or i oai a5t (P oG M5 aTRERL SR G e R AR R A K (B

ends of N3, HARE! o:ShAULGNA Y oYet Lhoal [ pido 08313100 B0th G

curved portions ave ee rou I'sposSed si'de

side in ge : i,ectlon. verd i rd :
The. ver ErEaF S R PR O e e PR v o i es
Here, ingbhgsty @piteed nPar hbpSoREaP, d 3t i H 4G siyieh i ZeRRYN
and | ower curved portions 312b and 312d are forned asS curved rails

for gui dizagnt fige UpRelo ANGaliaWgbrt i aMel 31healo cB3Bge 3868cvhbs o flcarp
the pinions 333 in the carriage 330 positioned on the horizontal

rails 318arandgkthe3Dnt @hiredi t&veTodVves ot tHom 2ddcal sedirgmsd @s to
curved rails having racks 312f for guiding the pinions 333. [0067]
The curvedepappépnst Bdidend oy et ticdlheadilr pettonshahye, 40 adaiiltion

portions 312 as the curved rails for guiding the pinions 333 are
provi dedtwi thet hespackd valzerfrdcemd annd howdrzostellacad 1si 33i0de 3tilier eof
so as to be neshed with the pinions 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 |l ower curved portions 312d. [0068] In the conveyance nechani sm of
the forth arrangenent of the present invention having the carriage

330 and t lhydrztah@'r@ 312ngs\’€f1é 5@%%%%"1!3\77{" C%o@@;%ua&hgneﬁg §nlons

descri be e carril age is“caused to travel on

the horiz §§§E§§§3%gb%§d%%gwaﬁﬂnf ffaé&stj¥éﬁyf3ydgﬁ BY:, 1BGetr 8Y¥BEaces

wheel s 331a reac t he |rect|on ange rail portions 312

joined t URRES [ | +b& 8% ikkized {R
Fi gs. 1%?%{}%5 theed/uf)gtgr %%ndbl %éeﬁg%ﬁgggﬁ%égif%?}36?%3§gb go |(ra11r1

the rail scd pi REoHRPEY3 8PE i< N @t dPos beest hE2bhe § B t@pla&@d
di rection change rail portions 312, and, at the sanme tine, the

pi ni ons 333 WeneNt tagel dilee 14 t3b6bh§of %ﬂ@v@%@ic@l dderidmt enheedhake
curved portions 312c. [0069] The travel wheel 336a, 336¢C and t he

pi ni ons 33R2f wistled wedh ik Phiaicaspessiae aispedepost loweildbrfddad,
and 312c, are guided by the curved rails respectively and reach the
vertical ipoide omsS ¥Ralobet heudve@cpoonichange2dail portions 312 and
are caused to go in the upper stationary vertical rail portions 31la
and to trB¥@$81 hereal ong by the action of the pinions 333 and 41 the
racks 312e nmeshed with the pinions 333 and guiding them (refer to
Figs. 14, 16 ankh rhe cpb®@e@hnce 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
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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 i crail 9&? vel along the vertical rails

311 whil e(gn%én]tz%iaﬂﬁbééi t€4 ’hg]g‘i)zon aﬁg'tti tude (refer to Fig. 15).

[ 0071] Vmﬁﬂrf¢F carriage 330, which traveled horizontally, go in the
I ca

upper verti rail portions 31la, the rise and fall rail portions
310b are risen {d.ef eknbo- 43 88agd 830Nds o Ase ] byashe tRetdidaacth o0s
change rail portions 312 and t%e vertical rail portions 31lla are

shifted im ppRorhzeatall didgeebidar st SomePIedicer thBem{vommereh so8Bes,
(tothe risen'rise and fall rail portions 310b side) . Then, since

the cut-offer and 9@é%ﬁi@fl~°orfs139 3idi dhesed @ohigé @udiaiallg y3id terd eection
bet ween the upper and | ower stationary vertical rail portions 3lla

and 311b éf sShacheonizal i pai W pbrtibes apove operading and venpiealhe
overall vertical rails 311 in a passed-through state, the travel
directi onpoftidies c3t24 agf tBS80dimbtchomenhanget haivepdbrtadbnsadl2.
portions 31la can be selected, that is, it can be sel ected whet her
t he carrikgeoB3inglyp, i she avmedi dage t33H elanupasisd thlronght hbeugpeection
vertical rail portions 3lla as it is or whether it is caused to
travel tochdmge lmidr poettipeal 3taiwhigder kbepsnglitps dicdg.zontal 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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[0072] As described above, since the conveyance nmechani sm of 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 SRl e DU 00 o et

function as the nechanismo he travel

di rection, of ;i 8344 298 34Q EEQﬂié{l‘?qurti 290t @lsed &ld %r%:lfg]lt eN%tﬂwe

vertical “rails while keeping its horizontal attitude. [0073 xt,
an appl i qq.exanl:& 10f 1t he shoriAantals coneyange,  mechani sm accor di ng

to the forth arrangenent of the present invention 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 arrarggddfasmaries hetriaond tahi cdi bs S1di,sposery ofi dr apwvaadddissct ick8
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 Vg(})eleéisor%?‘%? Q%%%g‘%m gg%e{ﬁ%?ffééfe tIoQﬂJﬂBSl N £ £@SheeisIB81c

and | eft *drive pinions a“vertical section and two upper

and |ower, {J gyflld Wr?g @%ri?&@pa% and: $3{&e d@égbci&ﬁ ihe yersical
section are disposed at® approxinmately internediate positidns on the
right an I : ar | P A Iy 3 34
and the Rrovert TRES e g2 153E0 RN, i Tt B 1871 38%ed:
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 44 Figs. 20 to 23, CT schematically shows
a cont ai nerramgenent prthd he rdaonitadet bedyl 38561 viHeg evhddilss B8ibvhecome
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
arrangenent in the sane purpose as that of the rollers. [0075]

Di recti onchangy Lai b3past s iy E CBRELAAE: R3lnteavsh S

and by whi its directionis c ange oma horizontal direction to

a verticglydiLgoti WHd$ ¥eeping its horizontal attitude, are

di sposed at an intersecting portion of the horizontal rails 310 and

the vertical rajds 33.& 'ﬂe;tct\?al HRRGRYANCH PBE*D@P!;SJB?J t3|3@ap<'i§§§6'§ed

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

[0076] The,fifecty %t%hﬁﬂgegiﬁiénﬁ’oﬁé, 0@%43é3n0k‘3e Flto 2bplaval t6d191$e

surface (cross sectional ape shown in Fig. 25 with respect to the

pi nions 33%hichad.139e 1t34a\éQJd wheebs n336a, 2339b23angh38iaar83dbspdséhe

vertical section, and the renoval prevention rollers 333a, 334a on
the righttanchd &ietrﬁiaigaé;s of30 f he3@ain i eige horlyzeB5%al ncenss pdecé hat

the carriage 330 schematically shown in Fig. 25 is viewed fromthe
front sumiedeanisons keftckheuptaseht Fmgen®#oshoivehe sedendfathangemént
portion 312 on the left 45 side of Fig. 25 in the right and | eft
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). [0077] It is assunmed that the horizontal rails 310 and the
vertical rails 311, to which the right and I eft direction change

. | t i i | i t H 1 t .
ral’ porid Qiis ésél%al' dngi’%)hier?g%réét‘?%f‘gd}?‘é Ar?c?‘sleiztf a(%%%@ifon NHAZNtBd11

rail portions nary vertic portions” 3lla

| i kewi , - . Ei .
| kewl se Jdie SHABL © U ALREEs AU IR L4890 s ddddSshdge i® 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 tdme2 iverigcab walil broskph DaEnSd baloWObdBir Hen@ td Righee (also
curved portion 312b, 312c, 312d shown in Fig. 24, the tw upper and

| ower curmetepordibig. 3ARb. and 312d are arranged as curved rails for

gui ding the upper and | ower 46 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 Rjonsi diaY @iredRYah . PreMentd tymed i8fes cuk 984 o Mteordinued are
portions 312c formed to the curved rails of the double tracks for

gui di ng therpEdiansn st (3333 ahdotibee treiakeal conpyent & ¥ravelll gashs)
334a (333a) are provided with the racks 312f which are di sposed on

i nsi de | dveerisyrbhakes3 Enfl andesiibde wirtlovielse3 P2 qiionsa 8341 ¢ BIdr. gh D8NG
In the conveyance nmechanism to which the forth arrangenent of the
present ittvemirdronshaB4hdad38heandrrthagen®3]l presenedpactbléers 334a
hori zontal and vertical rails 310, 311, and the direction change
rail port {3332 B1dispwsed chexbalhyngenenttidy exppeachide repirionsg to
Figs. 20 to 25, when the carriage 330, which was caused to travel on
the horizontal Fuithel10thy dawle ranatk whieedn@guent 33dbi¢h dm$ efhe as

exenplified in Fig. 26,
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 s 1diMRd HRerghlg %BdFiggftZG“ﬂH‘%@§ when BRé é@?fﬁ@&é 330,

renoval prevention rollers “333a nd 334a di sposed coaxially

therew t Rygoy Bakhealhdbbstbhatabay eon e HaTKS o34l %aqlfshgw%ggtlhe

grooves 312g of the internediate curved portions 312c in paral

[0081] The dvaavehatieelsy 336a1,3308m aBdt334a-xSRgPiE06dt b Fygl t26Al
section as well as the pinions 333, 334 and the renoval prevention

rol lers 333 t34A13eRATRd Badgealrhy 1t perewbhd, 319hiehn¥entoi the
the respective curved portions 312b, 312d and 312c, reach the

vertical ypydd erst3bda ehilihgodtiesti IN1£hange upddr apar 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 pinions 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 dictipridee radd pespecnisvalipldmts atr thersame Riiges, 28Eayigbt(4nd.
[0082] 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
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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 pQi Ghoks gﬁqjﬁqﬂ%§a§6ngg ?ﬁetéﬁkiﬁéagi?g% ggbggéﬁgﬂﬁed

explained referring to Figs. to 1 ndustri al plicab

[0083] | nyy hed ichightt anfiotd b apdanganents 1deseni bed rabeueymas anel Lefas
in the enbodi ment "of the applied exanple of them™ although the

horizont ad 4@l swiede1e3D04) Z0D6B) S€&t3INa Ar837IOr dBSp&sedt he one
conposite rail having the channel -shaped cross section, they may be

conposed Déndieudhd 51§ aind by Rhei enseandigire drad e ftf evllhegt badees
wheel s |i kew se the vertical section according to a purpose of

i nstal | attenl @db@nthestisgitatdarah lefd pdmients. 3385 B34t he thaveecofion
the carriage in the horizontal section, since a travel wheel system
for receiof nghedrveetfcatereah pereiphsydillai bnatlddingnthe vaetiasks
and the pinions, the conveyance 49 mechani sm which can hold a
hori zont apoationsddlad afl théenesgbhnandeledsi dyreabbdhnedhbngappiylng
exi sting technologies. In particular, in the applied exanple of the
forth arrpoyehens 3d2. 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%llf'?lgqu ¥&thr SAGH DN AitR 1 \WMaldeha atlrla’ﬁﬁheg%

i s change rom hori zonta vertical. [0084] Further, in the

enbodi e dasary ke aPove b @l ddiousihg heki vefidd C@écﬁr@éi&%fé@. then

hori zontal rails are laid along a floor and a wall of a building,

the hori zontalc LW ey anERe NRGIRIE $ Bx afp 1lh8 £ P I8S Efr ¥ erbhgBmeaR &g
al so formed when these rails are laid on a colum and a ceiling.

Wien, forixgiiSantanin@dd £i€, tohder SRIVEY gl d-Se @i o4 t &1 Be v £Fe
must be maintained in a particular attitude and, noreover, it mnust

be causedifspodd@RaxdlaQng @i€Ri thdIpind o, WAgehhaveé i shedRtiahnetie
can be caused to travel along the ceiling and a wall in a state that

a hori zontsdkatdnd uslec it tdei Ot terfos time nt pavel ftdhotite augyed
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 50 laying the rails.

Bri ef Deseinipen®rwbth ttle Dravkfgsan[p@8stably 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 @q?gght 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@rfdghtatev@ingned yiew of dPeal@snZontef tEoONYEyosse
mechani sm showmn in Fig. 9. 51 Fig. 11 is a plan view of Fig. 9. Fig.
12 is a peitspecisrye view of the horizontal conveyance nmechani 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 smpoéséhe priesepionhnvention of the forth arrangenent. Fig. 21
is a plan view of the carriage of Fig. 20. 52 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) @re sz'zd%Ss%éP@aA[Jhrou vta}]eéirsgiaﬁew%%%'kxes@m?gg@

state that the ¢ rlage asses ITection change rai
portions. ‘E&§4f don of reference nuneral [00861 10 rail 11 rai
for pinion aiT for travel wheel 14 conposite rail 15 curved wal |

20 rack 30 carrgdage %1”1'% %éﬁ&ﬁét%ﬁ% f\r‘% R}i@w‘)%f:)’?hgaéé}f?ﬂ%%

body 110 rail or pirnio or travel whee

singl e raér{ov;lr;t%&w&i Ve o 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§%§,r§gé§f§2r§§§g%ﬁl portion travel wheel 233, 234 pinion

235 carriage a, 236b vertical portion travel wheel 237a,

237b veryhgal Rer thon (Lh3ee! Wil 55 GLAIMG

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 56 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 nmeshed with the racks, 57 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 ttreave niwdree landviniciwid h i dpesed rsuiunttedt, thedy odamgettere zed
'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 59 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,

58



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 are _ disposed. so aéhégzconstitute doubl e tracks together with

t he rac@?aﬁﬁfté¥azed i

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.
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