DESCRI PTI ON HORI ZONTAL CONVEYANCE MECHANI SM OF SELF- PROPELLED

CARRI AGE Technical Field [0001] The present invention rel ates
to a horizontal conveyance nechani sm for causing a self-propelled
carriage to travel in a horizontal attitude at all tinmes in a
conveyance system for causing a conveying body, which is conposed of
a container and a carriage, to travel along rails laid horizontally
on a floor and a ceiling and al opgsertpsrdi d vertically on a wall in
a plurality of stories of a building and the |ike and to unload and
| oad a | oHbrRIZONTAS JONVEEMIGE MBUHANISHNGEt BELF+RROFELLBAICARROIAGRE
container to and from stations di sposed along the rails. Background
Art [0002] This type of conveyance systens are w dely used
because they can automatically convey docunents, nails, stationery,
and the | Tkehnicah Rifflidce, nedical records in a hospital, parts and
products in a factory, and further a | oad such as a specinen,
reagent, aR®0the like to a target Iocation. [00031

The present invention relates to a horizontal conveyance
mechanism for causing a self-propelled carriage to travel in
a horizontal attitude at all times in a conveyance system for
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 1s 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



The conveyance systemis conposed of rails laid horizontally and
vertically in a building, carriages as a plurality of conveyance
bodies that travel on the rails, a

conput erforcontrol lingtravel oft hesel f-propel |l edcarriage, and the

| i ke. The self-propelled carriage is forned by attaching a
container, on which a load is nounted, to the carriage that travels

al ong rai Lgead la contaife§aS8n kRidRI SN chd Al @budtsRECEFBMe
reagent, and the Tike are cont ai ned and whi ch nust be conveyed in a

hori zont akagtiideldenad dvellismasongSradut ed on the container.
Accordingly, in many cases, a container is sw ngably supported by a

carriage bgoadpyro neans, and when the container travels in a
vertical section, it is turned at 90 on the carriage so that it is
mai nt ai ned i n & @siezodnavhichta latt @ifl at spesiersf areagentt oanéxzml e,
Pat ent Docunent 1). [0005] In contrast, the self-propelled
carri age &ikemreGRpEpaned %%tw@ﬁqcﬁastu% Ber 6PRUEHEHi Ah af Barlé@%%alof

t | wheel s t | d
bna e neEr B aie Be ] R oHE MoRnEad cpalis R i Br et iin
Lot and, ol Ldese oo asalouhe cLamned Ry, alks o stoxe ande

bel ow t hefiror Sposed to e rai Fbove an

In the seli-prRRg }n@QnEaréd@%enstﬂéecérl%%l%%&rtég@efé‘al@gﬁsvéieléélave'
attitude fron1a hori zontal attitude to a vertical attitude (or froma

vertical gettissle 110 & hornzental gt tdrd 4ie) chRraagecsd ofhdt ihiigh the
rails shift froma horizontal section to a vertical section, that is,
in the sembdivbaimedvhircla hheirantsl aatmtipent D1 friomshdmefemt ab, tior
vertical or fromvertical to horizontal, a container suspended from
t he carri agampie a Rptrentmdlesmentnsd) 90 so that the horizontal attitude
of the container is maintained. However, it is known that when

[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 inwhich 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 80° so that the horizontal attitude of

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



a heavy load is |ocated on one side in the container suspended by the
gyro neans, since the container is inclined by the unbal anced | oad,

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 times as

vel |2 S Ratt) et avel o by Ll og Lo o 2ot el L2 ek
BO.“ zont al, S%Eg' S%Q”Seéﬁ%t | Al SqGLl %n‘cgiﬁé‘P I@'i'écfﬁ[’éh’&oﬁayh%bg
ei ng i ncréased. aresult, a probl emalrso arises in that'not only

an overal |, aystemjs; L0gr easeds hitr:al:39t Be ARNVEYANGSS ¥RkeTbRaANOL

be installe ecause of a reason ?hat a radius of curve is

excessi velgythange.depending on a | ocation. Patent Docunent 1:
Japanese Patent Application Laid-Open No. 2005-047369 Di scl osure of

t he | nvent{io@G6Pr obl ens to be Sol ved by the I nvention [0007] I n
view of the present status of the conveyance system an object of the
present inventiBartker o $irmd de taroéngeypace alediEnicomtbdnekeapiing a
horizontal attitude of a self-propelled carriage at all tinmes whjch
can nai nt AYENARIaE¥FTeHSPgceaof the carriage are required because the

gyro means is provided tomaintain the attitude of the container
horizontal at all times as well as he carriage travels by turning
from horizontal rails to vertical rails, a radius of curve in
the section between the horizontal section and vertical section
inthe rails cannot helpbeing 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 Applicaticn 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
rmechanism 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



contai ner horizontal at all times without a gyro nmeans and which can
construct the overall system conpact by reducing a curvature of a
curve in a section in which the direction of rails is changed. Means
for Sol ving the Problens [0008] A first arrangenent of a

hori zontal conveyance mechani sm of the present invention nmade to
solve the above problens is a horizontal conveyance nmechani sm
conprising rails horizgontally and vertically laid |n a bUildinﬂﬁre

racks | ai 2BISORGHEREL S ave 8YSEFT CPRBREH Py T Ee SHAT R

[ | _whegel s t | i th ils, pini hed with
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nount ed, tggpggaizontal conveyance nechani sm bei ng characterized in

that the rai conprises rails for the pinions having racks neshed

with the pinions and rails for the travel wheels which are di sposed
in parallel with the rails for the pinions and separated therefromin
a curved seahkoPot NSy iGly and peebilefsi S changed from horizontal to
vertical or fromvertical to horizontal and in a vertical section
conti nui ngoboB8ihe curved section, and the carriage conprises pinions
meshed with the rails for the pinions and travel wheels supported by
rails for traveh Hiresl srangament ght@ hewil 1athalstoege Yot chgn ki |

as the rails for the pinions and the rails for the travel wheels_ are

di sposed SHchIEHRECISHE dAVEREHED At SRRV RRARNG RTRBLFFSNt 2

attitude i_n_a_curved. section and in a vertical section.iontinuing to
horfﬁ%@bil conveyance mechanism comprising rails

the secti 8n!
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 mecunted,
thehorizontalconveyancenwchanisﬁbeingcharacterizedinthat
the rails comprises rails for the pinions hqving 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.



In the present invention, the carriage conprises a first pinion and a
first travel 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 sanme phase as that of the first pinion on the other
side and a second pinion at the positions of the same phase as that

of the first travel wheel, and the carriage is suppressed from
inclining by the first and second pinions and the travel wheels whose
phases of[Qﬁgﬁbsition are different on both the sides in the first

arrangenment. [0010 The present invention can e log a Eecond
arrangenent in Whitd§ PRRS¥Hr ARE§RL L8RK A GAEOTRAS §8§‘gg?ﬁ DAstEESt he

iti f.th . bh f.int di at e, ti th.th
Pight andPRBEPRENAES T 455 REERVES sk aseRe A BROERASPBA} Py Br Te
ghee' S mhﬁ?e?ﬁfog'o%pfﬁgdc%}ira'g%h%s%l{,\ﬁgtcoﬁﬁ SesNa BddAE ravel
irection o e carriage at positrons ere they clanp the pinions

in front gheandapaliNgobhei st SNane! aaRe HAld B SRAE I @hel Berst
pi ni ons from above and bel ow t hereof and the upper and | ower travel

wheel s of pahli6h &wrSid buheras d andaddsddvnd pinhiageat sheapsedtions
travel while keeping a horizontal attitude by that any ones of the
front andorfethetsanelphasechs thalt tde henifamstat eawippdreedd bydt bize
respective rails in the curved section and the vertical section

cont i nui n§arkéagects GHPPEeesef from inchipked dhbkaet fbrslf radgeneetd,

the rails for the pjnions and. the rails for .the travel wheels in the
hori zont aPl§é8P?o‘?'fP e heayel (Whegls viesedeees ¢ S HERP aFd

whi ch both.the rajls_ are .di.sposed in.parallegl. .and the conposite rai
O spos B SRErhRk 80 MG RO RAAL £l 8 UL LAGAAAROS | ©
section tqong]vertical section. [0012]

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



Next, a third arrangenent of the horizontal conveyance mechani sm of
the present invention capable of solving the above problens is a
hori zontal conveyance nmechani 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 wwth the racks, and a drive unit of the

pi nions and on which a load in nmounted, the horizontal conveyance
nmechani sn®bdilfy repdpragrerforaed Alt s Qompesicsr Frafel e odich poth the
conprises pinhions to the sane phase of internediate portions on both
the rightf&hts 198 4%§ﬂ9§e$slRePFr%%l%knnﬂQQNQQEfFSHPoghEer%%&l is

hori zont al avel wheel s arranged as

o oo i PRt By DAY AT atea Fp et 208 P& i FhE rBymdd "

carriage U I . rtl ortion travel wheels arranged
as a pairggorhgfgﬁﬁﬁ%% F%%EPF%S §%§§4%§bf t he pi nions above and bel ow

them and;gg@sp conprise curved rails having racks neshed with

pi nions and travel surfaces of the horizontal portion travel wheels
in a curved sealdxd) Boththangimggamdntesti e fioamzbata ots@befance
vertical or fromvertical to horizontal as well as conprises vertica
rai | s havhecharaicks offetteedras¢mt ttheept idnrapabhdetafaselviny taeesomfe t he
vertical portion travel wheels in a vertical section continuing to

t he curveprgekenoas aharihen bk coonedhncpaechanisnagampniséagsraidd t he
pi nions are supported by the curved rails in the curveﬂ section, and
the vertiRaFiHdttaloy erAvEertifdel % iand i bpihfidng, ZREXSIFF6 3 Eth Dy
the vertigal rails in the.vertical,section_conti.nuing the curved
sect!on. FavFaplss 4t & RRakRpkosel ) &T B R o GR et e e S P o
conveyance, JeFhaniymnahol e BL3801 o1 Ve ANncanabla of cholMag, the
above problens is a horPzontal. conveyance necﬁan|sn1conpr|5|ng rdils

hori zontal )y 28¢; ¥&nidiqabkVrhbdni Ond M bAT Mgy 8CkSad 8hdn@bong t he
rails, and a self-propelled carriage which conprises travel wheels

travel i ngtgdhbhezoatss copvBly aNse feghefi wh bl i hhenaaekserahdd anditate
unit of the pinions and on which a load in nounted, the horizontal
conveyancehereshariiagm beaxniaharanpelseedimidrizatot tiee camel pyese of
coaxially conprises pinions to the sane phase of internediate
portions orteorediafe ppghicandn bpthdindesightvmld last cuidns seell
hori zontal portion travel wheels di sposed on a bottom of the carriage
and upper 2arPTRFREe Sy EFENE AN diddoROr L aoBRE 2RIt ol §p8ERY RS- hat

th Lr f | [ raotati haf t f,.the

o1 nl on. 2BV I Ber Bt X FERT LARG PR SRRl EEPaEa A R ng
cur ved I agks, neshed, W e pl ok ofis (00 LrAvel. SHLFAGES. LOG 1 oper
restricting and gurding the vertical portiron ave eels Ina

curved segLion.{0ho5hangiNg G %I}gléhgghhé)é Lzt Ale b0 ¥k Al

vaﬁldhﬁé

or fromvertical to horizontal as we onprise short vertica
rails haviggashey shaekso frRaked: W ik bBsvRi AHPBe 18N HdmV ahastyiflaces
of the vertical portion travel wheels in a short vertical section
conti nui ngotpPride @irwerld 360k haviandrddies piddheds wvakh suppedd ethg by
the curved racks in the curved section as well as the horizontal
portion ttawetl vhedlasear efstppdramddngatlhpoctived reaidls wardlshien a
pinions and the vertical_ portion travel wheels are supported by the
vertical FBrYedmeshPn Herskbrpoingka dh@adiien fromehahbeeniak thical
section continuing to the curved section so that the carriage travels
in a hori ¥8Rtafahi}y £5e8 ¥ericat i%%lPrAaQ%?ég%% Wil RE FPRRAt IS

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



[ 0014] The horizontal conveyance nechani smof the first arrangenent
in the present invention is such that in the horizontal conveyance
mechani sm conprising rails horizontally and vertically laid in a
buil ding, racks laid along the rails, and a self-propelled carriage
whi ch conprises travel wheels traveling on the rails, pinions neshed
with the racks, and a drive unit of the pinions and on which a | oad

I n mounted, the o
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.
[0013)]

Further, a forth arrangement of the horizontal conveyance
mechanism of the present invention capable of solving the above
problems is 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,
and a drive unit of the pinions and on which a leoad 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



rails conprise rails for the pinions having racks neshed with the
pinions and rails for the travel wheels which are disposed in
parallel with the rails for the pinions and separated therefromin a
curved section in which a direction is changed from horizontal to
vertical or fromvertical to horizontal and in a vertical section
continuing to the curved section, and the carriage conprises pinions
nmeshed with the rails for the pinions and travel wheels supported by
rails forbyravelcwhesl samkst he the curved section as well as the
horizontal portion travel wheels are supported by the curved
ralls 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.
Advantages of the Invention
[0014]

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



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 nove whil e keeping a horizontal attitude in the vertical

section. As a result, an attitude of a container can be nuintained
horizontal at all tines without a gyro neans, and noreover the
overal | system can be constructed conpact by reducing a curvature of
curve in a section in which the direction of rails is changed. [0015]
More specVEFeilfal seickicRe Hoy ﬁz’éﬁ%tcéﬁvéy%@enﬁgh%rﬁ%ﬁ@éf‘ef Hean

sel f-propelled carri ccordi_n the firs
P p he mac:iLntalne g%mraizontal gt a(11 times w1thout a gyro means, and

moreover the overall system can be constructed compact by
reducing a curvature of curve in a section in which the direction
of rails is changed.

[0015]

More specifically, in the horizontal conveyance
mechanism of the self-propelled carriage according to the first
arrangement of the present invention, since the pinions rotate
on their axes while meshed with the racks and the travel wheels
roll on the rails for the travel wheels, the carriage travels
along the rails. At the time, 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 ralls 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



arrangenment of the present invention, since the pinions rotate on
their axes while neshed with the racks and the travel wheels roll on
the rails for the travel wheels, the carriage travels along the
rails. At the time, since the carriage has the pinions neshed 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 nmaintained horizontal at all tines
Wi t hout ah%i@qﬁlng;egﬁaoph@@d the vertical section in the rails can

be reduced. That is, since a turning space of the container
and a turning travel space of the carriage are not necessary,
the overall conveyance mechanism can be constructed compact.
[0016]

Further, in the horizontal conveyance mechanism of the
second arrangement in the present invention, the carriage also
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 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 in 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 1aid
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a |l oad can be conveyed horizontal at all tines even if the load is
| ocated on one side. Then, since the rails conprises the rails for
t he pinions having the racks neshed with the pinions and rails for
the travel wheels which are disposed in parallel with the rails for

the pinions and separated therefromin a curved section in which a

direction is changed from horizontal to vertical or fromvertical
hori zontal and in a vertical section continuing to the curved

secti on.

Pedavidasilly. t he
[0017]

In the horizontal conveyance mechanism of the third
arrangement, the pinions also rotate on their axes while meshed
with the racks and the travel wheels roll on the rails for the
travel wheels, the carriage travels along the rails. At the
time, 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 arranged as
a pair for clamping the pinions in front of and behind them in
a travel direction of 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

11
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radi us of curvature of the rails for the pinions can be set
i ndependently of that of the rails for the travel wheels, and thus
the radius of curvature of the section between the horizontal
section and the vertical section in the rails can be reduced. That
is, since a turning space of the container and a turning travel space
of the carriage are not necessary, the overall conveyance nechani sm
can be constructed conpact. [0016] Further, in the horizontal
conveyanceureehafcdiodf apfd reventiart avgdmen travehahsedsepnd the
invention, the carriage al so conprises Pinions t? t he sanme phase _of
i nt er medi BERLYRT 13 GhSUERBEEA Phethe gt Hirdl &rilsi dBsthR Vettic!
conprises front and rear_horizontal portion.trav wheel s .whi ch,
const i t ut 85GLHAR CARG PEL R R hﬁufikﬁ(ﬁﬁgqlﬁnfro ¢ GPIXRE BRI
thereof and,upper,a1d J.Qnelcrerhi cal. RIS Rikel ueel s i
constitute a palr‘?or Clranmping rotating shafts 0 the pi hi ons above

and bel ovebiice &Ik 101dihot@TREL $Cafd ALk Iid ©oRRUIITCEAFK alERS hed
v ho

with the pinions and tra surfaces o rizontal portion travel

wheel s i NnmacKar Vel &eLieoRrirahgefanghpg-1a di rection from hori zont al
to vertical or fromvertical to horizontal as well as conprise
vertical f@dl8] having racks neshed with the pinions and travel
surfaces of the vertical portion travel wheels in a vertical section
continuing to tHwrthervednsele itmrizemdalheohoeyanre FiechenisBnot ridieel
wheel s and the pinions are supported by the curved racks in, the
curved seEPFbh FRRRIFESRGr PLoh 8 PHRFR 1 ot tVelfdrInh EBE sCAREF 3%

pi ni ons are_su rted by the vertical rails. As a result, an attitude
of & cont SPREH Hah ORPRAPRP & HESHoF P 70t £R7G DRFFE Cinelt SFTRtAT S
gyro nean e e_PpLni t t I ; vel
on one ra ??QQ%Eyg%b?§F$f%?%fghﬁéan bggggﬁggkﬁ%?é %%g%§c€0@%cé%%§
rails neegoppioPeal %Jo(i'ti'oﬂdtﬂagé'?lvmleels 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 portiocon 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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[ 0017] In the horizontal conveyance nechani smof the third
arrangenment, the pinions also rotate on their axes while neshed with
the racks and the travel wheels roll on the rails for the travel
wheel s, the carriage travels along the rails. At the tine, the
carriage coaxially conprises pinions to the sanme phase of
intermedi ate portions on both the right and left sides as well as
conprises horizontal portion travel wheels arranged as a pair for
cl anpi ng thergimiionshe rshardnveotf ieaild sbehion ddndrhnuing to &wel curved
direction of the carriage and vertical portion travel wheels arranged
as a pairseetier afpithgtrotaciargispar el he dpihnreonapdvet bkendsel ow
them and travel s by tthginions and t he vertical_yortion travel

|

wheel s i n@h &tk FédieSecto ZRGUALverts CHPTadet FIW HANGN G AGEEF3The
secti on. a result, a conveyance attitude of.a container_can b

i nt ai nefonF TSR LR BE T A NodE BOGY R oAl and EHIS b

| oad can Vv i | Z ti t.ud . i V,

t he | oad §§r§g€% e 6%Q§%EE§§%QQQE%%)%%ﬁsEguf%gééég%lﬁ?drgﬁfg.g%%%{ise
the curvedfailse Nayd Nbrkfagandekse BSNEG M I dhae pRieBLARS; Ach L1V el
surfaces of the horizontal "travel wheels in the curved section for
changi ng hheidyreed iapovd eanrhoagerental to vertical or fromvertical
to horizontal as well as conprise the vertical rails having racks
meshed wi {BO18BE pinions and the travel surfaces of the vertical
portion travel wheels in the vertical section continuing to the
curved secti on,ImafHetfruridr hephrental goeveyiees seghanipe 15 PresrNtar e
supported by the curved rails in the curved section and the vertical
portion t tAVRRtiPReltdeaFackicaPd lithsadle sliphes t3F sy ERETYRR ta%&l
rails in the ver%ica n continuinggto t he curved s ﬁtion. The

I ﬁgctio Cont
curved seBfFRRIEART HENEr PP P s ddts SATESRET TG 1E s 8 et i can
be conpos i i n 0 I nye
mechani smﬁgggéﬁgolgré}gén%é;f cflgr?g‘agt BQF%@‘%&%I wa%lel‘—lu%? hér ¥Q|P€lfﬁ11e
hori zont alj; sEBYEYRANGE tTRE RdveMheLabhhend O I h1ar haage®ntt Picrhe
present invention, tthe carriage coaxially conprises pinions to the
sane phasgbéeHided IBrHA! hRdr thensapnidwd i d heuskedhtoabdatelt si des
as well as conprises horizontal portion travel wheels disposed on a
bot t om of veheically agehamhnvepeseanioh cawranggsd iasalthponhibs ¢araved
wheel s di sposed such that they are arranged as a pair for clanping
rotating svageated tomegiiticosyhesseidhanerbtdwtraved odridha agafsiage
conprise curved rails_ having curved racks nmeshed with the pinions and
travel sutfPaRes ¥yrenfesed witRgthdFwymed s§cthenve®s @akepBlti oihe
travel wheels in a Qurve% fgch¥on f or changin a‘ﬂ{rectio from

B i%

hor i zont aPUF 89t & et CAPVESRG HH Sqf 3P| hag 2
conprise ghort.vertical.rails ing_short racks nmeshed with_ the
i mons aRAirgEAs A vakdle i BRI TRRY e SR TRS R bk 1
a short vertigcalrSe8id Q,59RLNYELRg1 0 the curved section, and the

d by t

pi nions are supporte e curved racks in the curved section as
vel | as tBeshomoaonted @aiaR baavehe Wpaii e supported by the

curved rails and the pinions and the vertical portion travel wheels
are suppornvedoby the vertical rails having the short racks
Examples of embodiments of a horizontal conveyance
mechanismof a self-propelled carriage of the present invention
will be explained below referring to drawings. In the

accompanying drawings, Fig. 1 is a front elevational view

showing an embodiment of a horizontal conveyance mechanism of
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therein in the short vertical section continuing to the curved
section so that the carriage travels in a horizontal attitude at al
tinmes. As a result, the overall conveyance system can be arranged
conpact particularly at positions where a travel direction changes
fromhorizontal to vertical and vice versa |ikew se the conveyance
mechani snms of the present invention having the above arrangenents.

[ 0019] In the fourth horizontal conveyance nechani smin present
i nventi ona ddigrackelard tdweriajd scobrdhey dur welli sHr hiroangerent reehged
as units so that the carriage can change the travel direction thereof
from a hothe gmedentr Anekentbon, vBrg i Calisdareiglibreleyathenabovieew of
arrangenent. In addition to the above-nentioned, when the carriage is
caused t othe hwsiizpatalceanseyane raehari seshren Hr Fifgel d49-hd 4nits

can be evacuated to paositiong where %he vertical travel . of éﬂe

Carriage SPTRA THREerFed-wht htifio SUts dd REESPREHVRSYSOY cRUITN® ¢ ne
d | t i ti

ao 5 di veiet Rl Pop Y SRCKEN PR BT R SR A SRatizn® SHRL ' O

vertical igaele. Begd Ideql f (ALIHESHE QbybBeoha Sdy0BREAERDTan
e or a

Exanpl es o odi ments of "a horizontal conveyance nechani sm

sel f - pr opekb&dli et iA9Q BbrhiRenpssSesvd R mehwhk knber expl ai ned
bel ow referring to drawings. In the acconpanying drawings, Fig. 1 is

a front eteVaipmisdl Mdewashbouhagaatoreiibhgdtoeatsaforal hethzaganaht of

conveyance mechani sm 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 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

14



a self-propelled carriage according to a first arrangenent of the
present invention, Fig. 2 is a right elevational view of the

hori zontal conveyance nechanismshown in Fig. 1, Fig. 3 is a plan
view of Fig. 2, Fig. 4 is a perspective view of the horizontal
conveyance mechani sm of the first arrangenent shown in Figs. 1 to 3,
Fig. 5is a front elevational view show ng an enbodi rent of a

hori zontal conveyance nmechani smof a self-propelled carriage .

accor di ngmeehanser orid tdyer Argbhedraiganentpr Esent 16 nivedt PERSPEFHLVS i s
a right elevational view of the horizontal conveyance nechani,.sm shown
in Fig. 5VievgEhoring athltides o Bhe regriggemny T8SPeCh:RE§gectiVe
vi ew of the horizontal cgnveyance nechanism 55.10\;\%1 in Fig, 5.to Filq.

7, Fig. 92Pse%ePpbntinemByahi bhGI C3% Ehe %h SRRTRE  Bint b FeBRE L 6Pke

hori zont al nveyan mechani sm of a. sel f.propelled Ll .
accor di ngSFggéort’ ht g:%aer r‘%ﬁgéﬁ%?ts% %t%né Erl s‘eﬁ‘r)\? }%vae%'t%?jgﬁ“,ggﬁf:géli% is
a right elbeuabionaly Waw Ut 11§ .okl ZpDbal1 £ 0Ny QY YaGe pBBENGEI $1gsphown
in Fig. 9, Fig. 11 is a plan virew of Fig. 9, Fig. 12 i's a perspective
vi ew of tBRoWORY ZyYidude@ny ey eaFeehaai aia ehet hespdit raaraangerent
shown in Figs. 9 to 11, Fig. 13 is a side elevational view explaining
a novi ng shateampl@ arwhiade the aalkolagentmdveslectinoa honrazbotakont al
conveyance mechani sm according to a forth arrangenent of the present
i nventi onatFituddin sthe siaid iskdv secbhah, Vieav édplaaisghrgatiaoyldry
state of the carriage in a curved section in the horizontal ,
conveyanc8lfEehirnatnvdrvt fe Figrt W8 afidngeheftd SERg. eheyatsiopadi weev

el evati onal, view explaining a novi ng saa_t ein.a xer i cal pﬁeCti onl_hi n
the carri 8§eDFEXHRIKoPE ZDMHI T BHNVEFERH APeBRBHF SThBFREHE PO the
arrangenefby; Ehgkal8ohefaREL HACRELY &, oW S BOULIG, ALLELIAES §f g
carriage and respectrve rarrs’in an exarrpife PASRAT cAYRe “car age
travel s f h i I ctbon; V% I, C ,0n; - El 17
is a scherrfrg?}:% %f%]%{de evat'i g?gl' \Q/?e}/vg gﬂf tp:f__[?ia 6%%‘11 dI’ifl gﬁl%i%a?giggégof
perspecti yegyizy shewi2egi gt 1éeees defe tdia taanki agiesvaBd dHecaes ive
rails in an exanple in which the carriage travels in a horizonta
attitude bifi Fhe. vadtikiad. Ectiison, sEhgmaide pecdpemative side of the

el evational view of Fig. 18, Fig. 20 is a side elevational view of an
exanpl e ofaartage ishgpenused igs.all dppkRed igkaiplis of petmpardriiveont ew
conveyance nechani sm of the present invention of the forth

ar r angenefitheppgicahly shewingnavpede off diseehien sgfwnsre Fagls20left g.
22 is a left_sjde elevational view of the carriage of Fig. 20, _Fig.
23 is a sthRehit iaﬁ%@r%&lﬁ the Grewage PﬁeFJé-’asr-r?ﬁg@ SRR Yt Sk B89+ 20

to 22, Fi 24 1S a rspective view schemticall how ng a de of
directi ongéhlgsn éf'srPQFPegLe(v%%ﬁonﬁgi‘fls " %fgﬁa%gﬂl%%‘egﬁﬁ?ﬁ%&c 95 gs.
20 to 23 ' 25 i r vat.i Vi - i

left dir e%tg?gﬁﬁ)?:ﬂ%%%rgs I’lgll Ia %8?’%%0%?5 ‘;éh;% gtgg?ggé%atﬁtfﬁﬁg'cg???%%%%f
Fig. 22 ephergafth@okibndOrdPRsgsant (@)08e 2(13) a0 A ket Cogdtle

sectional views tinme-sequentially showng a state that the carriage
passes through thee€kdépodrtiniaharpewiall apotdiconhat] @B3lkarriage
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 pai;

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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In Figs. 1 to 4, a horizontal conveyance nechani sm of the present
invention according to a first arrangenent has a pair of right and
left rails 10 laid horizontally and vertically in a building in
parallel with respect to a traveling direction of a carriage 30 and
the carriage 30 traveling on the rails 10. [0022] As shown in
Fig. 2, the respective rails 10 have horizontal rails laid on a floor
and the like for formng a horizontal section, curved rails for
formi ng acE vaariegeiBhand e eAraiawe &0t FravekinchaRgde FRGASALO-
hori zont al glrectlon to a vertical direction or froma verti cal
directiontP824l horizontal direction, and vertical rails laid on a
wal |, a colum,_and the %Lke o] Qrmn sect

ébﬁhe

conti nuous to tHESREWYER Fdd fﬁépgngg%%ét&ggﬁgrp%‘h% ?’ﬁ%z%ﬁ]l cal

section o S Y I O.pLe gqﬁﬁe S

pi ni ons a% raj{gugéﬁior%3r3$e &h%e% lgﬁ agg&@é% él%éﬁ}%%ﬁﬁ% e
rails 11 Egeribe, RIyHvRRSrhi1 & f.fdro‘%rﬁﬂﬁ real, idehest i onalithgugbn they
are in parallel Wth the rails 11 for t%e pi ni ons. Then, the

hori zont aligeet ion iisSciargpas &donf a AoktzbAt ¥ cCliReSiba ft@ial vascical

whi ch both the rails 11, 12 are laid in parallel. [0023] As
exenpl i fi ddreat Foger froamvért taghdafetheon dblshddifontalhdipeeiions is
conposed of a C-shaped or channel -shaped cross-sectional nenber
conposed @ndfyertiicaidrpéds hedd omaavallp sageluma; cendhdihie 1ike fieh
of the rails 12 for the travel wheels i,s al so conposed of a C-shaped
or channefogﬂbﬁ%dié?ﬁ?&cééc§?fﬁ%ﬂnrﬁﬂﬂ&éPuEBﬁpU%éﬁﬁbFuFWﬁﬂtS%ﬁﬁF?Qﬁﬂ

re1| 3 1225, 320 A BALIBHBLL checie TUess, Kt Solos L catephosena o
SRR - ey LRt M
front wal k1481 0fnddies @ilchldre 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 1ia,
11lb and a side wall 1lc. Each of the rails 12 for the travel
wheels i1s 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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[ 0024] The conposite rail 14 of the horizontal section has a
C-shaped or channel -shaped cross-section conposed of upper and | ower
wal |l s 14a, 14b and a side wall 14c with open surfaces of the
conposite rail 14 in confrontation with each other right and left.
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 after the vertical section is formed, through the curved section.
[0025] of thahErentr wedlsddei 6f whe|rakl édol ained in detail. In the
rails 10 p05|t|oned on a right side of Fig. 1 and on proximal sides
of Figs. 2084413, the front walls Ila of the rails 11 for the pi ni ons

f th tical t t end h |I's, 14a_of
compos tVZr il Tffee‘ffénx%%sﬁéai%de L i (P PR L AR 1P 1

2, the re?S %%%e fort% aor];netlheshra Ielciscr11 f ¢ rtctﬁr Oug%cm oré%de&(f g égi

| ower wal e conposite r&@i g curved wa

well as aﬁ_ﬁwéPt@rl%t edaW 14}, talr:le §'sq_%e"‘@<laif 114‘1‘,Cw1:crﬂeoﬂérpﬁhr\f’ﬁlzé§ c]@a

of the rai or the' travel wheels are cut off in the upper walls

14a of thengsopmfsddied aali1ldy {dedngaontakhsn hebH keic@obt R eRthH 0
the lower walls 14b of the conposite rail 14 as well as are connected

t hereto, and léft si GlkewabthpdDid« meiéof4 iiss connected ttwm theerbbdherll
wal |'s 14b of the conposite rail 14 together with the connection wall
13. [O0026FoFuther@inipnst ard ridid saidspbdifidrohbe bravel eheedpdenlvicti g.
1 and on an inner side of Figs. 2 and 3, the front walls 1la of the
rails 11 P&F %%r&itﬁidoh%f‘é’?@ ehd ¥B-nENE PRt WRal seqlirb st Hrrmed,
conposite _rail 14 as well as a%e connected thereto, the rear walls

11b t her ebPTAPE O SHEE SERE°Pover wal |'s 14b of the conposite

rail 14 tT ﬁ the curved walls, and the side walls 11c thereof
extend to the fower walls 14b of the conposite rail 14 as well as are

integrated wit hrrfé%u%@a Yeld fonl 4411 THE é;z;sa}rgmva@sl ks ém%ﬁﬂf. thg ¢l | s

12 for the trav wheel s are connected to the upper s 14a of the

conposi terpdlb lfposheibgan oeld $idRkb shes af rage ranreshegrdRihdle
| oner walls 14b OP the conposite rail 14, and the side walls 12c

t her eof exides dbrFtibe. Upper Halthe fdanDfwatlle tbapdsthe raills 14 for

together with the connection wall 13 as well as are connected

t heret o. 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 1lb of the rails 11 for the
pinions extend to the lower walls 1l4b of the composite rail 14
through curved walls 15 as well as are integrated with the side
walls 1l4c. 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 1l4b
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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[ 0027] Racks 20 (also called rack gears, which are the sane in
the follow ng description) are disposed to the rear walls Il b of the
rails 11 for the pinions, to the curved walls 15, and to the | ower
wal I s 14b of the conposite rail 14 as well as fixed thereto. [0028]
The carriage 30 has a travel wheel 31 and a pinion 33 (also called a
pi nion gear, which is the sanme in the follow ng description) as a
drive wheel disposed to one side (right side) of a carriage body 35
and has altdmyeln wheehnd? abde afpimigen 3damh shosde tfeoohhewallposlilize
side (left side) of the carriage body 35. The respective travel

wheel s 31of 3héhaeélshhl tothehe binbwwy iexgendotnttide vppehewahls ildge
body 35. The pinion 33 is disposed on the left side of the carriage
body 35 whErtdie fempeaiied raideld 35 Weldiahasedcewsad Fharerot Hée
travel wheel 31, and the pinion 34 is disposed. on_the right sjde of
he. car 1| GG Bty SSLUAGEE SR TS AR eRhER o T Pl arepadd ScEMRA | y

Soupl ed wth AR IEeuRrEL (1T I TURRERT SRS TErY v v Shded e
car v age ogy: 35:aL AAIPISECh £ AP Bl a1 SUUCHT o 3 Ll ddie
en

[ 0029] e carriage travel s fromthe vertical “section

to the hopizopnialksseall 99 A% &y Ewith 41 dhapasad Hesveerrdehe
respective rails 10 by positioning peripheral surfaces of the travel

wheel s 31fr&2 betMeen 2eheff that rahls rearformlthe t2ayel2ihedld heere
respective rails 12 for the travel wheels and nmeshing the pinions 33,
34 with thennecicd 20 the drpert wel feddecef wdhea apigoditd graitth4 pithieons.
The carriage 30 travels alon% the racks 20 by that the pinions 33, 34
are rot at BeRBalsi F2adenesiness cpnprctrd tadke Povey wedsditkef
unit. That is, the,pinioni 33, 34 rotate on their _axe m@ile meshed

e

with the FRRKLTRPSITS Faivetti &d §§8t?bﬁed'fﬁj“tsnét2€u?:6‘éﬁ Lo @R Df

the rails_10 ,and travellig t he ra*ls 11 for . the Q;ons and rot%re on

Lot eSO T BPREHEET (1% RE PR E0MB5Ser Tt hat ZoREAT=5 gt on
dt L It i t i |
theel 5 31 PSP A e e Fr 50t ear T Eoroee PO NG

constitutepd 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 conpesikse20aiilsk#t dan1ktlerdex iggerisal whBe€h ia®e the same in
the following description) are disposed to the rear walls 11lb
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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Accordingly, since the carriage 30 is supported by the pinions 33, 34
meshed with the racks 20 and by that the travel wheels 32, 33 are
supported by the rails 12 for the travel wheels, it noves in parallel
whi | e keeping a horizontal attitude and noves fromthe verti cal
section to the vertical section passing through the curved section.
When the carriage 30 enters the vertical section fromthe horizontal
section passing through the curved section, it noves while keeping a
hori zont aflispesedide thekeviitselddef dheve nresgedrsty,. 3 @D80E the travedwer
is supplied to the drive unit by a wiring disposed along the rails
10, a trawksekot desl dispesed reakinlly vohnthe dtnadielbehaeéndh and
conput er apparatus installed externally of the haorizontal conveyance

mechani snF@@181e8nt4 aFI ErsRAsSFoR Fhent tHE eafeicfgbheFarzigas Radyhal

i t 1ited i bet th t I t

bnd t ho_ CHRUTOTA e AR LawEORmA o (oA CRARLE] By T B e
[1el w T | . ] I h i i

e Conposeiptet Ay 10 +00 Miniqns, 33" 31 a8 DR lve BnSEREE! O

an upper syhbAce AfcH Beqedve \afe R9dYu3br9fi &9 SieTRhedcbl) LAt Siddd age
body 35. Several stations are installed along the conposite rail 14.

[ 0032] in th&hearepeFabiody 3% ahldScompdAsitolfna Waikeh, | Dadaucés) and
exanpl e, a specinen and reagent are contained is placed in the
cont ai nertly bilkerker. Wien the worker designates a conveyance
station

[0029]

When the carriage 30 travels from the wvertical 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 laid 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 vertica'l
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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to the external conputer apparatus through a termnal, the controller
of the carriage 30 operates the drive unit in response to a conmand
fromthe external conputer apparatus, and 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 tine,
the carriage 30 is caused to travel in the vertical section fromthe
hori zontal section of the rails 10 passing through the curved section
whi | e wi t Acthedpigionsigge 3 dhsposed I0ols ruppogheddy thef Piriqes of
the carriage 30 nmeshed with the racks 20 so that the carriage 30

noves i n paratd @eshad vheh st recks, 2¢ vk kyr Fagke B teagapprralsy

Lo the ©r 306l The e FRUBTTHEDITAF EO GG AEHH HRGreEaeL BRePRSt rint
o hort zonfaPacd iR 0 Els B3eRTRh A NP PRI AP 85 Eb e Sl 1D
baral | o GEPRCCHS vt deidon 85 O VARG LR D

caused tOthf_@ﬁ(c?ﬁ_ﬂr[é thevRar s2ept éh. atthihUdBe ata@iladd MBSenfedy Mthe
means for maintaining the container horizontal is not necessary.

Accor di ngky¥rctyven deaadsnt @rohi tie avdidizionaal asea@t tort paesiiagr elgrwugtd at
all times can be conveyed wi thout any problem [0034] Si nce the
rails 11 tbe cureegissanion,i it mhives whiiderkeepsng® hesheehtit attheude
pinions 33, 34 are laid, and the rails 12 for the travel wheels, on
whi ch t helikaybse Heelaboye meptigned. are separated from each ot her
not only in gge vertical section of the rails 10 but also even in
front of ARB3BEhind the curved section, which is a boundary between

t he hori zont al ection and .t.he rt. cal .secti.qn, the .respective rails
11, 12 can be SA"F0ls TR EEhEO S G&L8F WUrVRYU &L et R e
arrangemegy ,,si oge }bmgg.@,' Oftrg't}éya&b'rftf‘r&f itgﬁ%xre@hkadlﬂ,g 42 in the
curved sectionh can be reduced, an overa conveyance systém havi ng

the hOfiZaaﬁﬁﬁngﬁﬁ&ﬂﬁﬂnﬁﬂm@%%hanESﬂ%ﬁE@kté@pHE&&MEUQBQGaQQQ@aCt- )
[ 0035] In the enbodi nent of the horizontal conveyance nechani sm

accor di ngekoethelly reff Al aegerentadf codiee pirese fechavesihi anddescri bed
above, the carriage 30 has the first pinion 33 and the first travel
wheel 31 oanthel bae digwsed Aogohal choridme t3velndng digesli b
thereof, has the second the travel wheel 32 in the sane phase

(coaxi al | fransmitied drnd sreqsiivegnbeBwern tte epegined srdpubed t he
second pinion 34 in the same phase (coaxially with) the first travel
wheel 31, 2BRATRAEES ARE ¥1e Son&RalLieE SldOpoRi 2 FMBIn1gat hey iRe Fhatst

and secon gra eIiMheeI % , 3% se dif o§itipn phase is different
on both tﬁé g?%%s. A¥E§§&I#Qﬁ9,h&£gﬁ Yhe't%-avel i ng direction of the
carriage %QO§§]changed fromthe horizontal attitude to the verti cal
In the embodiment, a container is composed of a container
with a lid 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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direction, the carriage 30 is controlled so that it does not incline.
Since the horizontal conveyance nechani sm of the self-propelled
carriage according to the present invention can be also realized by
an enbodi rent of a second arrangenment of a conveyance nechani sm of
the present invention shown in Figs. 5 to 8, the enbodinent will be
expl ai ned next. [0036] In the horizontal conveyance nmechani sm
of the present invention of the second arrangenent exenplified in
Figs. 5 too8tha earanmge ctdduteaxappiyathas ghinviughs a188rmisdl nthehe
sanme phase (sane position) of internediate portions of both the right
and | eft spobsollryr eaff the sairrispef 3P streiii@s ahe Hahde vrhbeln wheel s
131a, 131b, simlar travel wheels 132a, 132b, second travel wheels

136a, 1365SSRARISStRI3 &PTIRRYLOfhERe $X18702L LIMPUAPE FRRAFGLYE 'Y hat

they are positioned to a front side and a Jrear side wi,th respect to a
{ravel | ngthFrYETORRGE FRRSTR HenSa153909.5 £0 LEPTehEabBGetarget

bel ow wi t Q?{n‘?é%?%e %%&9@5“&{9@9%&&18&5 Q%epé&{\%%dfl@(?’thje?’éari a
curved section’and  a vertical section, any one pair 0O hé "pairs  of
the upper ;apd;bower travel wheels and pinions of any of the front
side and the rear side are supported by rails 111 and 112.
Accor di nglfgo3she carriage 130 can travel while keeping its horizontal
attitude even in the curved section and the vertical section. [0037]
That is, in theAtahe adgmel3fhe daerpegeodl 133 canded paitrasklt he thavel
wheel s 131a, 131b and the second travel wheels 136a, 136b, which
cl anp t hevprhionl 1STficomirhe thertorirrdntaedr sectben tafertdef rajte 10
di sposed to a central portion (central ) . 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. 8Since 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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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 «clanp the pinion 134

t herebetween fromthe front and rear sides and are positioned
coaxially with the travel wheels 131a, 131b and the second travel
wheel s 136a, 136b on the right side, are al so dlsBosed to a_central

porti on (Eehtrhe taavelomesis PBf‘fhlﬁIHéPeo’?r%ﬁ?]oH g8l i dé ©f Jt'he
carriage body 135. Shafts of h |n|ons 1 1g4 on ther

ht
left sideSr8r¥PRAFAHCIIHPT AL rd’r?tt og e ofer aFlr?&tlog %lon

Lot age Bodid Sariorh BacohRls ex%n IR o AndbRSREhd UhEaria
di sposed p-pasal heli W i, a6k ﬁeuﬂ% thdhoandnk 8l tsdds |o?1§ril<§)

di sposed in the Verfical section dre conposed of the rails 111 for

the pini opfeapdrinanlr deceidh? £0E ddpddtavel ruheel 51 aizdcahopg setval |
and a colum. As shown in Figs. 7 and 8, each of the rails 111 for

t he pini ons af diffen@Ert ircali useofi onrvstewoepowedhothhs apyEroyamEmtel y
L- shaped cross-sectional nenber, and each of the rails 112 for the
travel wheéhseithe gapdscdf owryatushapedher rehbhidl,- $Ragedhe curved
cross-sectional nenber. In each ones of both the rails 111, 112, rear
wal |'s 1116e6F1PhEanahe §e§H§EedV\kﬁ”cﬁV?%?H SBEﬁegﬁ?Cf%é@te%rm’Wntc €

wal | s 112 of the rails 112 are fornmed inteqrall th each other.
The rails Hzoﬂ‘ﬁ{o?%rb"c?é’é‘d‘c&anFgﬂPlﬁlﬁdcﬁ”é st SR St |

par al | el gfch other with the open surfaces thereof in
confrontatlon th each other. Each ones of the right and left rails

110 of the horizophal oSl 135 £ LSRR rfﬁcalré‘éﬁéeﬁérfbee%@hgﬁi’érﬁ‘g

an approxi mately C-shaped or channel - shaped cross-section, and t
rails 110a@&6rdl§ﬁol§@chﬁ/é tﬂﬂsheaeﬂaﬂgéﬂéri@czﬁ@ tdmepeekeh® invention

confrontation wt each other. [0039]

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 fhe vertical
direction, the carriage 30 is controlled so that it does not
incline. Since the horizontal cohveyance mechanism of the
self-propelled carriage according to the present invention can

be alsc realized by an embodiment of a second arrangement of

a conveyance mechanism of the present invention shown in Figs.
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The rear walls 111b (the front walls 112a of the rails 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
hori zontal section through curved walls 115 that formthe curved
section. Side walls 111c of the vertical section extend to upper
wal |'s 114a of the rails 114 of the horizontal section and are
integrated with side walls 114c of the rails 114b. The front walls
112a of tAetpaB} sthd 2enilprditemtt wakeél behexplaisfed mexkerti cal section
extend to the upper walls 114a of the rails 114 of the horizontal
section, d4A83pdssing-through holes 117 are formed in the rails 114.
Rear walls 112b_of the vertical section extend tqQ the_|ower walls

114b of the rait® 4% AT IERBtRGr FOBVRRANCR AR AAR SfetREPRETIRY

t hereto. Then sgdgﬁ¥%bls ;1%9 of the vea%ical %%ngn.eﬁﬁegg éo t he
| ower wal F8VERLH of er3?$%f{ffr8PgFﬂ8 ort ZBnr'ar “Setli'ow” [ 070]
Cpeni ngs 1168 cbLCldiaue Bomal i o £0CH 0bnLhes5 2115y T char slile
pi ni ons of "the vertital section, re specifically, a width

correspongdhide! @ailGdHldlorgf o €26 Pe Shed 16t d $8FL ¥EHd 81 bLLR e Ehgnt

rails 111 for the pinions and each of the front walls 112a of the
rails 112 aharidéfiestidayelhameed.s pipatikcod Ehris€alprsachharnowret fotard
to the upper walls 114a of the rails 114 of the horizontal section.
Gui de wal Wie2l8 $3had Bildundirmtidaoptnangt vliGals Jidda,WaABRb, ofetdred

guide walls 118 are integrated wth the side walls 111c of the rails
111 for thk&apehivgieelst 18her idkobi cand $datiilen. travel wheels 137a, 137b

are disposed so that they are positioned to a front side and
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 13la, 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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[ 0041] Right and left racks 120 for guiding the right and | eft
pinions 133, 134 are laid to front surfaces of the rear wall 111b of
the rails 111 for the pinions of the vertical section, to inner
surfaces of the curved walls 115 whose inner sides formthe curved
section, and to upper surfaces of the lower walls 114b of the rails
114 that formthe horizontal section. [0042] The carriage 130
is mounted on the rails 110 of the vertical section by positioning
out er per cpimp dhespihboed 34fthdrebetaeen Ttmeetie 3Bt ABdyeands 1des
travel wheels 137a, 137b between the front walls _112a and_t he rear
wal | s 112Bn@fanehposhtianad gopgial he withybhe fagied vreele lodar i bHIP

i d neshi i nions 133, 134 with the racks 120 |aid
The | ower AUAITTE STABNGICHATE Y ATPELS 176 FARD AL FRF LS. 1" &LBBUITHT y
bet t he_hor. t ti d_t he. t] . y o &
cart T age 100U FTEELE0oh RE P Pt D (P RE SRR PRSP e i by

gui di ng tQFcei}é?fiiJf gés%ih@gihgw thé%ﬁﬁ%}{ﬁggf‘%%ﬁ b Osgéfps%’f the

ri ght and t si e carriage bo ner surfaces of

the upper tpeldsnildfa 133 1he dovWale \éﬁghﬁ dA4b oft thiResakblks Tyl
meshing the right and left pinions 133, 134 with the right and | eft

racks 120wiohredrarnei metr compbaedsodfa mbeot pwetredakbés, gind hberkiles
114 so as to be supported thereby. Note that, although not shown, it
i s assunethe hsita Powerf ivhishppikeedisposdd iottdre ckrrhagdrbedy uhid- by,
as an exanple, a wring disposed along the rails 110, a travel
control i$§0@%8kuted by, as an exanple, a communication between a

conput er apparatus.installed externally of the rails 110 and a
Conrron T er i s dLBRHT G ThETE AP AR TablS a0 te BRsnareH dn FarRAek e

d i b h I d .
and recel yephislueamie auetnal somPyLer Aony Sl AN cne
the wiri “QeE‘ch?ﬁte %@%.t&%h't %fel%%mpEQQé%f Ihe £a17d 39¢ 430 cheayal Sodd

for exanple, the horizon
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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section and the curved section of the rails 110 and then travels in
the vertical section by that the not shown drive unit rotates on its
axes while neshing the pinions 133, 134 with the racks 120. Here,
since the distance between the upper walls 114a and the |ower walls
114b of the rails 114 of the horizontal section is approximtely the
sane as the distance between an upper edge of the travel wheel 13la
and a Iomggcﬁd of the travel wheel 131b of the carriage 130, that
is, the herghts between the respective travel wheels 131la and 131b,
136a and %§@§9]132a and 132b, and 137a and 137b, the travel wheels
131a and 131b, 136a and 136b, 132a and 132b, 137a and 137b roll al ong
the upper and |mwerresal hallddniid 14heokrbhe walls 14, o&ndhéheails
carriage 130 noves horizontally. After the carriage 130 travels in

t he hori zdhg aforathet udeval wiesds) beidl theova] 1¢ Hd Ir Eghttrengindbrstafavel
wheel s 136a and 136b and the right and left travel wheels 137a, 137b
start to thavertiasdgsereieronte graneebed it Lowerowalhs A dbhgf the
constitute the rails for the travel wheels (conpasite rail portjons)
112 of t hEaybs 11 hiots SBE BATHEOWIAY SEGTARE TREQMID SHFEAs*aSin Higl

are gui dol"By T8 QPR WA 86140 Mna ROV Eh S A4 Ccrt (RE LRt
ils 114 j t b ' i
nor | zont aP S6LET o Th oL AEPL HAFRE TLLIRAR 13 BRI HERE B e

vertical ggetioncahideRtkeaPARG die 1 ReelZodAlyidht bi4de;Aand t1ayels in
the vertical section in the horizontal attitude (refer to Figs. 6 and

8) . [0044the railsThe4bor imanttabnemElaNtea el haei 88105 1U2e fpr agant
i nvention of the second arrangenent shown in Figs. 5 to 8 also has a
not showntcanthiwherlw di tael vaek@scadnsextaimggl exténd twohhaiupeer eidisan
installation node is such that the container is installed on an upper
surface oflitheofathd agel lsody 436Lothaskenidaddln seledéicarréndge body 35.

For exanple, a |oad conposed of a case in which a specinen and
reagent aPasplageehiengt bednsdat érrs fnaegoiatrRrrailfe 1adt orRTL t he

orive un L5 oPER st By Lodeall g 8 coniaianss, oaul s Atrough, the
cart1 200 1L BRUEROLL 05018 Pl Il B SEbySonuBNce Bl LoD, e
Conveyancﬁpé’?&‘éf" TRl L6 GBI IBIU o2CARN 00 EQ1 R 158508, end

arrangenen
to the lower walls 114b of the rails 114 of the horizontal

section.
[0040]

Openings l1l6a, 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 114a 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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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 sane
time, the carriage 130 is prevented frominclining by the pinions
133, 134 and the racks 120, and the pairs of the upper and | ower
travel wheels 131a and 131b, 132a and 132b, 136a and 136b, and 137a

and 137b q} % Of.ﬁg ga(.)dé %lrfsggtllén fl'ﬁ{é r?:flq%slﬁ?i Hf‘f G 1?19.%n%39f

Thus, even’i € carfriage 30 inclines, can nove in p

wi thin an gl QWablkeat apge: Adn | ncllnatlon Accordlngly, the contai ner
installed in the carriage 30 can be caused to travel in the

hori zont alfoaatiijt ude not only in the horizontal section but also in

t he curveJ section and the vertical section. Wth this arrangenent,
since a gyro nerbghbeqniiefunnecles S0y foa duipd rmndhanr agioiEndofiefhe

| oad can be increased. [0046] Further, in the horizontal
section, wHeipasl §38orlihensi ArdAstooframti shirthgesi ghtthmdelagf vatacks
120, which are formed to the rails 114 and with which the ri ht and
left pini dridb188 theszagi st el é&FrF%@lﬁ‘eoa?eO%@ﬁeﬁer%%a:’i &PEL1aRd

| over 1 ae L apee L 48es MothS ey Ped et s T, BE053 sainen i 4RO
137 and 1§c¥1[tahcakbe ?fér?‘“%%‘& %803?%@'[5&19}%0%@' Le {fomdns ggiygd

section t e ver i cal “section are bei ng Separated t

rails 111 1hok fo%eFHla”l:Qﬂfsaf@a the %g?n e ﬁ&h%é}ﬁ:&f %\é%ltlwﬁeel sin

the portion that forns fromthe curved section to the vertical
section. Agpoaznesult, the respective rails 111, 112 can be set to a
different radius of curvature. Accordingly, an overall conveyance
system can be cUhst carct e dffadts bhypuneddcomgticheraiddi i116f ofuthat ure
of the rails 111 for the pinions and the racks 120.
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 131a to 137b
on the right and left sides of the carriage body to the inner
surfaces of the upper walls 114a 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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[ 0047] Next, a horizontal conveyance mechani sm of a

sel f-propell ed carriage according to a third arrangenent of the
present invention can be realized by an enbodi nent shown in Figs. 9
to 12. The enbodi nent of the horizontal conveyance mechani sm
according to the third arrangenent will be expl ained bel ow referring
to Figs. 9 to 12. [0048] In the horizontal conveyance
mechani sm according to the third arrange t of the_present_invention
Shown i n BiGLROg0t 5pAsed 210N ithgeT2365 chid A W%Y&& GPRFORL 533, 234

i h i h f both th id
Lher mor > TRehIt SR L ar D 52355 0, 2 hBrhs fatn, PR urEh . SafShRen,

2318, 231000832805 320200, hiR0ha01 %Ak 21 €27 15108 yhbhe EEPPES!

to a trav lrection o I nions as wel as verti cal

portion t aaggbsé\ﬁeﬁ{ &h%BQarrzg»@@ 139378nd %3 B gpa1als Ukefsrsirdedantd a

| ower side of the pinions 233, 234. In a vertical section, the

carri age 23Qegasdtbemaderd @ axternadntahpsest iapparaitue hﬁeptmg its
horizontal attitude by that a pair of the upper and | ower vertical
portion trauekohhee| hi286x a23Gbmuaipationflinte thtetrandlsower
vertical portion travel wheels 237a, 237b, and the pinions 233, 234
are suppopﬁéélb9lr%}¢% @hg_quy@ggplong the Trails d10n t he carri age
230, the ﬁl S? 233 is disposed to a central portion (a central
portion o 'ght si de) of one side of the carriage body 235, a pair
of the horizont rt|on travel wheel, la, 231bh are disposed ip a
front and rear |recfloﬁeé%ﬁ%§§a¥ﬁg dfhl %rfﬁﬁmpgﬁdtguﬁéPEla?ntaf
vertical BEELLgn AL AGElSZA0%n SBRe AR 1 SPOSRH il ARy LPe AN

down direction across the pinion hen e p1 nion

di sposed 99%@%&%&? sbﬁﬁlehmyoehgé%hb%& CRENA %ﬂml@@rﬁﬂwr&@ates
central portion on a de) "of the opposite side of the carriage

body 235, ocaingté ma;ersowhwatzaésmg ithe bimVehs Wisel $3232a:h 282brasis t he
vertical portion travel wheels 237a, 237b are di sposed cl anping the

pi ni on 23420herkhes, weincé rihie 41 otdin@ntdeteaen shdespperrdwhl dbenligpesinédnd
| ower sides. Al though all the travel wheels are formed in the sane
di amet er , thheldiegneadtsill dnafitdre radhs tlidt obfthehkopizndresl 28611084,

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 1ll4a, 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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[ 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 columm, 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 conposed of a C-shaped _cross- sectlonal menber , |nS|des of front

and rear WAPPLs 2iild @@ 231Bs ab3Za @ dR2PrRIEF NG EhEnPening

respectlve travel wheels, and outsides. thereof near. to ion
a1 21181 Bt B TPABK RS I A RS ESh o CORC B 98 O ﬁgﬂ S508

| h | s f |
conposed BPRGHEaREATT A S8 FRELH e ot Bt B or iRt er
sides. In.the; é h@beéaf]!&n 214, T&Piéénﬁﬂ stegﬁlehnm%mvwgl@

Cross sectlon I an upper wall 214a, a lower wall 214b, and a
connect i Ofp Wale! ho?ﬂﬂfor&raa. a0t LRk €6 taackeretikan @ctrllo@hihﬂrwk@épﬂ@/e
the sane cross section as the vertical rails 211 as well as a travel
wheel gui drewrddizdh?alf et tethde aad tiasaIseih-tHwepedt tecas Sesedbnain i S
formed integrally with the upper wall 214a and an L-shaped cross
secti onal theavetizxdresl qiitdéudel (r2fdb ts Figgaed ianteflal ly with the
| ower wall 214b. [0051] The rear walls 211b of the verti cal
rails 21118P&4konnected to the lower walls 214b of the horizontal
rails 214 throu h urved walls 215 that form g curyed section and

i ntegrated ther TIRORTE CQT?eY?WF%J‘bEFFWl@ﬁ‘ Phetlt REFSShHeel s
231b, 232b_of _the c e 230 travel are the rea | s
211b t hat ar%n% %hggﬂ?ﬁgl F?%%%p ? Jh 8 11 l?he curvédFXflé

section. gQﬁ 3 Qhé Jc%n%raﬁg%gl i t%l@?a‘éeéﬁbﬁs PQ%'%'&‘??rslt%&P

have a w alne by ext Font and Tear wa

211b of thgdwerins@dl IAilch dde ianhdOEhZORhalcRRANKBES hsHa EME 2
wi dt h obt ai ned by extending the horizontal rails 214. Further,

al t hough bhearf uppervaldfaczlda wieechof 1Bge $OdNBE otrh@ysaﬁmewmnemeed
to the upper walls 214a of the vertical rails, a part of the curved
section isacuiags foadyd Foor nBolr esxappdrei,ngs1246 ¢dmsisgiad wifi ehcase in
travel wheels 236a, 237a of the carriage 130 travel. Then, the side
wal | s 211¢hésk éndpeoinpe aidiseagent plated s hortmuedatied anl ghe14
and are integrated therewth. [0052] In the vertical rails 211
of Figs. 9opBaibery kBemaboref PSrfirdefre Pkt L5 ARSralee s inAEcahing ai |

F?g;;Ognggigéﬂgéégégéngié%lon %BrohghntMMI€gE$JH% %&%c rlggff by the

connected to the external computer, and the carriage 130 is

caused to travel to the target conveyance station and stops
thereat.
[0045]

Asg 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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211a, 211b, have a different width. That is, portions, which are
positioned near to the connection walls 211c and to which travel
paths of the travel wheels 236a, 236b and the travel wheels 237a,
237b are formed, are formed to a width near to the diameter of these
travel wheels, and portions which act as travel paths of the pinions
233, 234 are forned to a width |arger than the dianmeter of these

pi ni ons. Racks 220 for _the pinions are laid to the rear walls_211b of

the verti &R PEIIANDIABI had4f i thve Fe6KEI £aP G ithF, PROTENRT ditS/ed
of the hobPRSRERE 1aT LU L HAB SRS T I Rr Ponk > S8 diigR tifitie

port1 on ¢ FagdI AeRns 23R 4338 i 3pRE t e SRR o ARt AdShed
the oarri SheTTag e AR o onflme Fort b b s ekl 2 g thds 2

peri pher al + 2l ReES 1 Afpda 1891} A0 AAN RO bWvAB1E rangk dhest Bilion .
231b, 232a, 232b between the upper and |ower walls 214a, 214b of the

hori zont ahctatdsndibd, tdesERsiditdhenyedllenlinpetd icatri sy 0 vhRS s
236a, 237a on outer surfaces of the upper walls 214a, and di sposing
t he verti cabsedrto diravedveln wheehsr23Gih;a 23t icmdeunet suly acestiof
the lower walls 214b, respectively as well as neshing the pinions
233, 234 hprhzenieak &aa-izpobet ahsohbriFmtairvesi sechign aed ehdhat

al t hough not shown, shafts of the pinions 233, 234 are coupled with a
drive uni VEEbRPRsRETLOR -mo¥ bl ti{“"rsed‘ﬁ(’fép?e’ﬁﬂﬂtt et 9% @ EReC S of

whi ch arebdigﬁosed %p th% carriage boq% 235, I% i 38syne thate
power is Supprred s IwEmsrof HYPT HEUAPVEHRY %@, s8R ENdi%, a
W ring di§H?§ggsgépng the rails 210, a travel control is executed by,
as an exanple, a communi cati on between a conputer apparatus installed
external | yopieihe rails 210 and a controller disposed in the carriage
230, and a signal is

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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transmtted and received between the external conputer apparatus and
the controller through a comunication |line that travels along the
rails 210 in parallel with the wiring. [0054] In the horizontal
conveyance mechani sm of the present invention according to the third
arrangenment shown in Figs. 9 to 12, the carriage 230 travels in the
hori zontal section by that the drive unit causes the pinions 233, 234
meshed with the racks 220 to rotate on their axes and subsequently
travel s i n0PA&)curved section and the vertical section of the rails
210. [0055] When the carriage 230 travel t he _hori zont al
ﬁﬁﬁltlé

section, it is Yetled tWHZAELLaFSRTCYIENIRS P Piifs 214 in a

hori zontal_ attitud the h tal travel wh
231b, 2328°1 3'@sga%hf%‘%ga%m?é%é%%@%mggﬁ Abnefd Tepb veinde o fhe

portion t%»?:‘é% g@%@e%t%%ﬁagaégggeﬁ%gg bgfz#?efn%hlfagne%%n qﬁﬁggs

of the uppér an ower “wal t he horizonta
and supporgted Ao hofiZ eRbakiméht b¥dOhok Peor@d T baﬁeegé%@ce kQOREhism

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

the pini oR%cd3dingd3forOhd tilide FReRgEmBAE hwihe be adpladRA@d bBEow
'vertical portion travel wheels 236a, 237a are gui ded between the

front and rme€arrnwafgl so2/igs. Bliw Ay .curved surfaces of | ower edges of
the front walls 211a of the vertical rails 211, the vertical portion
travel whd®048236b, 237b pass through the tunnels 217 and travel

toward between the front and rear walls 211a, 211b, and
hori zontal port FBrElte BeELZRRERT £opyeyansg e chadist a'éa%%%/&a? dopghe
sl ant surf gg at_the ed eﬁgortlons of, t.he u pRer

Do ot TR, Sl oA ezt a R 818520t 2l %e%*?%wrz&f?ﬂf%ﬁ o £

contact wth th ggp I ;%4 t-al j | nde t he
travel vm&tgl’sgzgal gel \é’?h (?:% aajtlci’T h%% eﬂé%lg 3% erlzn ﬁ% A back
surfaces %tte%e?ﬂ?ﬁﬁécﬁaéé"dfs bt £ tﬂ%rh%bxnaayéﬁt tmersa&hbegsf 230
to nove upward while Keeping its horizontal attitude. 57]

When t he aaehi, age &Sﬁri&gé DBRO Mk Hﬂl\i%nltﬁ\m@’diﬂ].bntﬂf&\fs]l @lﬁda@IB 2814 he
pi ni ons 233, 234, the vertical portion travel wheels 236a, 236b,

237a, 237R3tbye2aland Itavel astirdrec esdtoamibch treatrheide ontthamdspeat
wal | s 211a, 211b, and the horizontal portion travel wheels 23la, 232a
nove upwart® patsanel tctﬁrztﬁmiiqnh@fop@ﬁimgsi@% 233nd28heas mpldl aghbes s
231b, 232b nove upward exiting fromthe e nenbers 243. _Since the
vertical PErti6aLlt PQVEJ-OW‘?lZ@@&elES%g&Q357%613r2§7333rrolzl3 ThePedh

the front and rear, walls a, 211b o e vertlca .S ,21

cl'anpi ng. ORE<H! ALORCABAZ THEr (HEeBF FASPSRPTIAS upadrd Th 2 he

vertical Seeti;0; U8 KEePhdeal k20925000 Rk rabL! {496 a norizontal
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 231a, 231b are disposed in a front and rear
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[0058] A container is installed on an upper surface of the carriage
230 or assenbled in the carriage body 235 of the carriage 230 also in
the horizontal conveyance nechani sm of the present invention
according to the third arrangenent described referring to Figs. 9 to
12. A load conposed of a case in which, for exanple, a specinmen and
reagent are contained, is accommodated in the container. \Wen a
termnal electrically connected to the external conputer indicate a
conveyancé@igegtion acrosst Bre FLniRR 2R3 vandd Pais pephicrl RAGTIPR
carriage 230 travels to the target conveyance statiop _and stops,

Cher eat. [OO5S] e leseited> abave dharoska Horh S6rAn daghsayanELon

mechani sm_of the_enbodi nent coggégg t.o the .thi enment , of the
2

present i ﬁ\%ﬁ?lsoﬁget?ﬁel_”p?rhi s 233 SW%rpel%oélpggég%gg?%Oﬁdght and
left si de%ogitiyl]?ycnﬂt{ﬂ 39% 8%19101?%3t 98 S U138 portion {a central

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
clamping the pinion 234 therebetween from front and rear sides
and from upper and lower sides. Although all the travel wheels
are formed in the same diameter, the diameter is smaller than
that of the pinions 233, 234.

[0050]

In Figs. 9 to 12, a pair of right and left rails 216 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 211b act as
rack travel paths of the respective travel wheels, and outsides
thereof near to connection walls 211lc act as rack travel paths
on which 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. In 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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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 neshed,
the horizontal portion travel wheels 231a, 231b and 232a, 232b and
the horizontal rails 214 for supporting them the vertical portion
travel wheel s 236a, 236b, and 237a, 237b and the vertical rails 211
for supporting them and the rails 210 of the curved section having
t he rackscandethton aidld 21l4c are jointed to each other at right angles
have the same cross section as the vertical rails 211 as well
as a travel wheel guide wall 219a formed in an inverse L-shaped
cross section is formed integrally with the upper wall 214a and
an L-shaped cross sectional travel wheel guide wall 21%b is
formed integrally with the lower wall 214b.
[G051]

The rearwalls 211b of the vertical rails 211 are connected
to the lower walls 214b of the horizontal rails 214 through
curved walls 215 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
211a, 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 21la 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 211c 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 pinicons of

a mode, in which they are clamped by the front and rear walls
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continuous to the racks 220 and the rails 214, 211. Accordingly, the
carriage 230 noves in parallel with alnpbst no inclination so that the
contai ner assenbled in the carriage 230 can be caused to travel while
keeping its horizontal attitude not only in the horizontal section
but al so even between the curved section and the vertical section.
As a result, since the carriage 230 can travel while keeping its
hori zontal attitude in any of the horizontal section, the curved
section, andat hzlMer hiaval asdcticomntawjgth. nEhlagnismpartionsneeksshar y,
and thus a |l oad capacity of the container can be increased. [0060]
are positioned near to the connection walls 21lc and to which
travel paths of the travel wheels 236a, 236b and the travel
wheels 237a, 237b are formed, are formed to a width near to the
diameter of these travel wheels, and portions which act as
travel paths of the pinions 233, 234 are formed to a width laxger
than the diameter of these pinions. Racks 220 for the pinions
are laid to the rear walls 211b of the vertical rails 211 that
form the vertical section, to the curved walls 215 that form
the curved section, and to the lowerwalls 214b of the horizontal
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 231a, 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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Mor eover, since the rails, which constitute the curved section and
the vertical section continuing thereto are conposed of a unitary
rail, that is, since the rails for the pinions and the rails for the
travel wheels are integrally forned as a conposite rail, the
respective rails need not be individually |aid. 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 overal
conveyancé ssystuemd ahabeceensi s soppdiedrpathe no@0@13f the drife thet
since the cross section of the horizontal rails 214 can be formed to
the same bress amerbvplas athiatingfdisroses 2lend thaired 13 210 travgl t he
travel wheel guide walls 219a, 219b thereof depending on a type of a
| oad, an CRBLAPL atS 6HeEBERd At éﬁ‘%b@ﬁﬁWEHESﬁhE@m&ﬁ¥9ﬁFﬁ%}Eegﬁﬁﬁ%ed.

. hia?*F%ﬁﬁ%ﬁém@%ﬁﬁ"?heﬂ%swﬁ&et Sl FRoh 40 Ever
froma hotizgntal; seetiold R syekhEcal secld od hrguoh asguiyed.

section Wlt malntalne orrzo ItIO

embodi rrent&aﬁém&b@e&%w&y@&cew&c RANLSER +RECOHA G 1t %ohgﬁt&kr st to

third arrangenents of the present invention described above. Thus,

t he enbodiappatathstdirl BREicHetrall leeesARtea ReRRRiSECA66 Ariianghi ©
the forth arrangenent will be explained referring to Figs. 13 to 19.
[ 0063] travAlsaalomget!883aills @A0i Snupedallel helthhortheomtialing.
conveyance nmechani sm according to the forth arrangenent of the
present ir®8Ation shown in Figs. 13 to 19, has, as an exanple, four

pi eces of horizontal travel wheels 331la, 331b for traveling in the
hori zontal sectBrthadPEIASNTRC EENTEY HhFe MRSy OE EPPaPFSSUHd

th t | wheel t d t
bot tom of LONERELTR | AFO TSR SIEne EieR, He tHIFENoBBED Ll ARde. 1
the hori Z%Bt ?b t%ﬁ%’%a%’:ﬁ}le%]e §§| ca sec%l on t‘lét qufiz&{ L S%IEQ;&BS%

drive pinions™3 ver I'AT'on” di"'sposE€

opposi te %hQ% e BRevEA@WtNalhSe 8 UneVh ENESs @@@ Ty HQEﬁéd%CH QM‘QV

travel wheels 336a, 336b for the vertical section (a travel wheel

di sposed @acaB 2PPAY retstdeo®itnhe dkeyidil kSbhegu¥heedravehiscinare
positioned in such a node that they are |ocated above and bel ow the

pi ni ons 33Besoussed Getdtdp dhemie earahont anet kel oW themaidrse210.

di sposed to approximately internedi ate positions of right and |eft

si des of tlR€56arri age 330. Note that the pinions

333maybedi sposedbybei ng repl aced with ones of the travel wheels 336a,
336b for the veWieriheserErmpenRd0prerwelgpiy thie horheontal sechiert s

336b on a Iomer si de.
is caused to travel along the horizontal rails 214 in a

horizontal attitude by the horizontal portion travel wheels
23la, 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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[0064] In contrast, rails of the horizontal conveyance nechani sm
according to the forth arrangenent are laid in such a node that

hori zontal rails 310, on which the travel wheels 331a, 331b roll,
intersect vertical rails 311. Then, the horizontal rails 310 are
formed of stationary horizontal rail portions 310a and rise and fal
rail portions 310b which are pivotally connected and coupled with
extrenme ends of the rail portions 310a so that they are free to be
made hori zeadka 2@0, uphée gherthycadr peetion cerafela wiheelshddbia c\2 Itaders
notor, and the |ike. In contrast, the vertical rails 311 are
formed of ®stiatddokatyeerrthedrardi kngoredvrivaldsiallal1bl v ieuaived
di sposed in a direction orthogonal to the stationary horizontal rail
portions 3Mrfases efitkower ¢d9¢s périhredyont Malfodelp et LRy ardiicag

[ |, | .h f th ' f.all i
SECERET R EENE IR ML SRR T
[ ft ' | | | ' - of
s O iR Gies AL A BR800 boccon DB FHselhe

operated by, fdr wfl%%fﬁ%_,oélﬁ,c}{h& s h@f‘n‘.jzélr{icgal: %5&?&1 28ab01 SeRANAL €

fromand join to the rail portions 31la, 3 a direction

ort hogonal231a,t P@owekibCahided | upaitd s3348, s3tddced e ol leGiak
rails 311 have racks 311d on inner surfaces for guiding the

st at i onar ypomeritonsabfrighd uyppetri vasl8lxda 8flthadriikental -odfls Ri1K .

portions 311c by nmeshing the pinions 333 therewith. [0065]
At the time, the travel wheels 231z roll in contact with the
upper walls 214a of the horizontal rails 214 and the travel
wheels 231b roll in contact with the guide members 243 on back
surfaces of the vertical rails 211 to thereby cause the carriage
230 to move upward while keeping its horizontal attitude.
[0057]

When the carriage 230 is further moved upward by the
rotation of the pinions 233, 234, the vertical portion travel
wheels 236a, 236b, 237a, 237b move along travel surfaces formed
to the front and reaﬁ walls 21la, 211b, and the horizontal
portion travel wheels 231la, 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 21la, 211b of the wertical 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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In the horizontal conveyance nmechani sm of the present invention
according to the forth arrangenent, when the cut-off rail portions
31llc are separated fromthe stationary vertical rail portions 31la,
311b, they are shifted between the upper and | ower stationary
vertical rail portions 311la and 311b, and direction change rai
portions 312 are disposed as curved rails so as to operate in a

hori zontal direction in synchronization with the cut-off rai
portions IEkritgecB8Ngerdassamtiionl din tthe carriage 330y 3@ of thavel ed
on the horizontal rails 310, to the upper stationary vertical rai
portions 3Elxiaige 23eilsorin bhe hernigopesl icpaveyanceatechaa lisore Sheal
rails 310, 311. (0066] . The direction change rail portions 312
as the cuRrefenii invertel gropaeerdinhiodhebhi EdlaIFengrBpRt Siessrahgd

three curved. portions _312b, 312c and 312d. The vertjcal portions, 312a
have upperreé”-ﬁ&rlg,agtt;%ﬁggéon%ggt% tg]t FoBRASCIPL ALAFHpET Whleh;

stationary. vertical rail_portions 31la, an Ve rt,ions 312b,
Toc, 3o areTRIse P oThee s sotsd ceraa oy s SR H S donn
di rection ekti Lt 3 h i rtsi

312a have a?:ggaﬂg?gge}ﬂo%eﬂ?ét c?%tgﬁtglgg%ks]ﬁ%%fd; €e¥ﬁﬁéf‘-liéraéele%rfﬁltc%giy

three curvedieikiaons 8i2bexBdea] Fhathutehe i huDcHOPE @ithdyanes

curved portions 312b and 312d are formed as curved rails for guiding
t he upper sratilooywes mbtavelf vheelri¥a6am it336 pariatkede | anpthéeagiringas
333 in the carriage 330 positioned on the horizontal rails 310, and

t he i nt er el hravels tedtippraroat IpRveysnterated inn and ¢odrs dilegendvi ng
racks 312f for guiding the pinions 333. [0067] The curved portions
312c formel®dPlthe direction change

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 231la, 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 2lso even between the curved section and
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rail portions 312 as the curved rails for guiding the pinions 333 are
provided with the racks 312f fornmed on | ower surfaces inside thereof
so as to be nmeshed with the pinions 333. Wien the pinions 333 are

di sposed in such a node that they are replaced with the travel wheels
336b for the vertical section, the racks 312f neshed with the pinions
333 are disposed on | ower surfaces inside of the | ower curved
portions 312d. [0068] In the conveyance nechani smof the forth
ar r angenentheofetticcgl essentionnveid roreshali,nginhe e chagea@8@Hndanhe
hori zontal and vertical rails 310, 311 arranged as descri bed above,
when the daaviedgwhdle, kewp g il desddondal ravkel tude tive amor PZokbal
rails 310 fromleft of the drawing by the travel wheels 33la, 331b,
reaches t hordizeataloncehieiye e Icusaed 6ASt 3D, | #rthddie Ferhé Capper
vertical rail portions 311la as exenplified in Figs. 13 to 15, ihe
upper and S6kEPNy r vBY T AHRRFRATHFFL 15336k §6C?%s@$&?r%ﬂq:§ £he%aPper
and | ower curveg pogt%gns 3%%%1 312% iﬁ thecdirgg i on change rai
portions $EP2CANd, Cat “PReSYA 1T et Re pPHFBRETS33 go inthe rails
with the raglg312f of the internediate curved portions 312c. [0069]
The travel wheél 336a, 336¢c and the pinions 333, which went in the

respective curvagr&evdi onsidbebnd126i 1 andRbAC conkei oyt dathdyukbed
curved rails respectively and reach the vertical portions 312a of the

di recti on sehariga madl therteoniscall 2eantdoar eontiseihd clgarato blre upper
stationary vertical rail portions 31la and to travel thereal ong by
the acti orcopiposkd of nd onsl 33y andl, t beat dicks s3nze hbhshewllils thert hbe

pi nions 333 and guiding them (refer to Figs. 14, 16 and 17).
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. 1In 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 21%a,
219b thereof depending on a type of a 1load, 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



[ 0070] Here, the carriage 330 is supported by the vertical
rails 311 by three rolling bodies conposed of the travel wheels 336a,
336b and the pinions 333 disposed longitudinally in the section of
the vertical rail portions 31la including the vertical portions 312a
of the direction change rail portions 312. Accordingly, the carriage
330 can pass through the direction change rail portions 312 while
keeping its horizontal attitude in its entirety in which it traveled
al ong t he dwrdzdmgaltor ahksf 36t atal thiavielbrahoggmenes vef ttilealpresens
311 while maintaining its horizontal attitude (refer to Fig. 15).

[ 0071] invewtdiont Hescaibedgebaw®, FThieh threvenafimentz eft &hey, go
in the upper vertical rail portions 31la, the rise and fall rai
portions 3JW0H-ZoNEad| SeRVEYaRes MeriEYsn 8gcqrding) tastiel 1oL t he

di rection change rail tjons 312 and the vertical __rail portiqns
31la are sti mﬁﬁtawﬁgiiQ%n?%ﬁ Wit ngﬁrfbngebﬁr%}%§ttigntprgﬁreach
other (to iiﬁ%gﬂ sen rise and fall rail portions 310b side). Then,
since the -Jff rail portions 311c in the vertical rails 311 enter

bet ween the uppgr..and W@io,s&ﬁ%i:ﬂ'l%r&sbe‘éﬁiﬁEﬁé'héﬁiﬂo&%&té&%y%%@

and 311b in synchronization wth the above operation and couple the
overal | veiddraaisimaiakso2dingnta Hes wathhaerghgshaie, of hthd paedlent

direction of the carriage 330, which went in the vertical rai

portions 3rherddrnbeheal EotFads. tiisato 18, hiat, Ganabexambiel ddunipdieives

the carriage 330 is caused to travel upward al ong the upper verti cal

rai | portiohs@lirenssli travedrwigrtha3la, Bslbabsedtravekine|int ghehe

| over ver tliocre}i.lzorn%iall ggééiggl%a%%lt?wgipggbe[sooof7x2':llich constitute a pair,
and these travel wheels are disposed in front and rear portions
on a bettom 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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As described above, since the conveyance nechani 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 mechani sm al so has an action as a diverting
mechani smof the travel direction in addition to the function as the
mechani sm of capabl e of changing the travel direction of the carriage
320 from taheokdihzond sherfodth 3tDahgemdre: wertliaiad inaddch almdde kbepi ng
its horizontal attitude. [0073] Next, an applied exanple of the
hor i zont alhosdreeyahoa ilschbhi smwidcbr theagrevel wbekdstds lanr doenehl , of
the present invention explained above referring to Figs. 13 to 19
will be exdprtarfedtreeridaigrasleisl. 28hen, 2de perigopsalmad isn3f gs.
20 to 26 that _the sane ref.erence nuneral s as, those, of Fi s.%%i to 19
denot e t h@T&ahRriRhBE g oPRE YS! 38T E ot L ROHBF?E%r?‘tlgla v&§8nce

mechani sm_of, the. present _inventl (o] ich the forth arrangenent
expl ai ned Tk EFF R o Per RT3 1 yoTrl i prdGeadlicdHdiFE 55
havi ng an ] if i I.95. Ei o]
23, the cggﬁgggw ﬁgéfﬁgér ie%gﬁgoaﬁ ltrlfgar\qflel e%fbsr?%%?’[ggasr?dﬁg%tlége ach
two wheel ¢ ref £¥lé Ctb Meemahb NGz A 0N8rSebr Attt WY ahiaeershsPeged in
front and rear portions of a bottom of a carriage body 335. Assi st
wheel s 33hetartoddldyhihvdeny andtad,zamdakhatlikeide for cl anping derail
prevention guide rails (not shown) fromright and |left sides. Then,
in the illustrafedcexamidte, ther iveantiehlt ravkd Il \dneg fatremetso831D are
‘di sposed at centers of the bottomof the carriage body 335 to obtain
hori zont alStatdpapryoyeet io®t eraiHararsirpgndilas raid, ahiigd Bsece nay

be input tqQ any ones of the travel wheels 33la or 331b or tq both_of
them W t RASEPSeH A Jereht 1 op iRy hegeraAtt the SFar1arpty Agraresral

b : . . ' d_|ef
i ve pi nitatd B reiton M Frcog sl i e e MibsEF ke e

travel m%%ﬁnéfgé?rééﬁk’at?lﬁg t%%7§am§317&1 el .atsh‘EhXE‘r%%]C@He sqGk! ggdar €

di sposed at ap mat el'y ernedli ate positions on e right an

left sidegagf &B@lcgéftﬁ&?s BOp Hie HikVerpi MONSepihtedB4pdnd

t hetravel wheels 336a, 336b, and 337a, 337b, which are positioned in
such a nogestikabnkheyertanpindd ipesi ©®hshd3di se334d fHaam adDV @oandohel ow
them respectively, are disposed inward (near to the carriage body)

of the pi @léks 333, 334 when viewed froma front surface (back

surface) of the carriage body 335. Further,
The cut-off rail portions 31llc 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 31lic 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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renoval prevention rollers 333a, 334a for preventing the respective
pi nions 333, 334 fromrenoving fromthe racks are di sposed on the
outer surface sides of both the pinions 333, 334 coaxially therew th.
Note that the renoval prevention rollers 333a and 334a have the sane
shape and a dianeter smaller than that of the pinions 333, 334,
respectively. Further, in Figs. 20 to 23, CT schematically shows a
contai ner nounted on the carriage body 335. Here, the renoval

prevent i oRaf0ld&its 03333118 deppoated cux ahe ystdtibnahy peht Desl
333, 334 can be also applied to the pinions 133, 134 and the pinions

233, 234 whiThparteisghsspadad Bblbhetloar aragesi i86d bxdveem the upper
hori zontal conveyance nechani sns of the present invention of the
second ar eaddenant saatidmery vierdiael arsgdnpotrtions 138 1saamed plrlpesands
that of the rollers. [0075] Direction change rail portjions 312
to which gheechion sjengsrrairlapersionmi3by and dhspesedippetinved r%lls
changed froma horizontal, direction to a . vertical, direction,whi]

keepi ng i 8 #drii%28RERFE G Fuﬁ%rl%ﬁ%tacﬂr JEEEHLGR Hh SYRE FEB(‘:F‘?WQ"H
porti on of; LG ocl £oRk el 14l Ls, 210,808 {Uhe, vapigal 18 £ 4L A, the

conveyance esen nvention

arrangeregt, -and hayg 2 mde EPQ%@lé@(ﬁi%hezﬂor££gﬁgﬂl rails 310, to

the upper stationary vertical rail portions 31la, in addition
to the respective vertical and horizontal rails 310, 311.
{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 ubper
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, 312c, 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 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 renoval 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 fromthe front surface
(or back surface). Fig. 24 shows a node of the rail portion 312 on
the left <idepoktEogs I ias the cumted aadlsefdr duiddéhgorhe pdmdensai l
portions 312 whose cross sectional (edge surface) shape is shown in
Fig. 25. H3Xarsiprevided widé ofe tresks ghefafernesd ondieeer isyr fekgrge
rail portions 312 is the sane node having bilateral symetry, an

ar r angenenitnsgfdeathereofi e @s 6a khAafhedarithoihe Pindens %ﬁi g¥heg

wi |l be explained below referring to Fi%¢P24 (also refer to F

. 5

. [0077] thepipions33dagrst P0SedifeSRel ARARSFNGGFReY 316 I%P&%Fﬁé)
i | il 1 t i t i ght d left di t.i h il

vertl ool L sRL by el BSeh LA (ARG ENET HER LG chengRyee
e exmpt 0, BSOS PIRLOE S Bk ot P gedd Wiy o

the directimidqahagencanrbwordionsd pbhitabasl arped to have verti cal
portions 312a and three curved portions 312b, 312c, 312d. The
vertical p@ddsdns 312a have upper end portions joined to | ower ends
of the upper stationary vertical rail portions 311la, and the three
curved portionsI8lhe rreyadBtedndchanidn o thetfostdi spoargemndirde olfy
side in an up and down direction below the vertical portions 312a.
The verti ddle perssningenblombaving kheFrrs ingehetl apd khedraes z9ntg lof

the vertical ,rail portions 311la.
and vertical rails %10, 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 331a,
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 31lZc.

[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 311a

and to travel therealong by the action of the pinions 333 and
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[ 0078] Here, in three curved portion 312b, 312c, 312d shown in
Fig. 24, the two upper and | ower curved portions 312b and 312d are
arranged as curved rails for guiding the upper and | ower travel
wheel s 337a and 337b (336a and 336b), which clanp the pinions 334
(333) therebetween, in the carriage 330 | ocated on the horizontal
rails 310 froma horizontal direction to a vertical direction. The
internmedi ate curved portions 312c are fornmed in curved rails of
doubl e tr atles raetkizpGilbemeshed| wipdt e pdwingsr A8k sadd 2fuiatichgy drheta
grooves 312g in parallel for guiding the pinions 334 (333) and the
removal préesied ae Fabker $343340& 18834)) .di sposed coaxially with the
respective pinions. Further, the double track arrangenent,

whi ch has EH¥Qjui de grooves 312g di sposed in parallel with the racks

312f to guide the renmpval prevention rollers 334a (333a),.is.als
applied to curvE8rFaithe %F’éha%‘? §3§r30?/?88805\]:‘? bYa Vﬁ%gﬁ‘éﬂl\ﬁaﬁ 5t he

o s L3 A LS B RTR e R SLSRESERLIR LigArTicgeS
e oo I L BLE SRR R AR LA e Sy
the curved,f aiHes vafrttibg1dedbl epdreitdes AN agundlfgihder il Rtas 334
(333) and the renoval prevention rollers 334a (333a) are provided
with the rpoksichk?23104i 6ff ahe dispnsieth ehangei deil opertisand ades and
meshed with the pinions 334 (333). [0080]

Accordingly, the carriage 330 can pass through the direction

change rail portions 312 while keeping its horizontal attitude

in its entirety in which it traveled along the horizontal rails

310 and travel along the wvertical 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 31la, 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 3lla 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 311b 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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In the conveyance mechanism to which the forth arrangenent of the
present invention that has the carriage 330, the respective

hori zontal and vertical rails 310, 311, and the direction change rai
portions 312 having the arrangenent explained referring to Figs. 20
to 25, when the carriage 330, which was caused to travel on the

hori zontal rails 310 by the travel wheel 331la, 331b fromleft as
exenplified in Fig. 26, reaches the direction change rail portions
312 j oi nedst eatibeduppetraesl iwgalandaiallopgr thenspdd ae dthiecadppeiland

| ower travel wheels 336a, 336b and 337a, 337b for the vertical

secti on ompottiéonsghtland lefis srdédstderi it tivecaused tof traveligetrhand
| ower curved portions 312b, 312d in the right and left direction
change raillowgsr veshscal 2rabhgorfiionge 3dakestdee, the right and left
pi nions 333, 334 and the renoval prevention rollers 333a and 334a

di sposed d&8XPadl 1y therewith go in the rails that have the racks 312f

s The"0u e g0t i Lo G IR GLISE na B
337b for %s\éﬂfzti'rﬁl%lnltﬁ.%ﬁtdPg%@%o‘gghgaﬁnggﬁeﬂt 'yg%@ef@b?b ?Igg‘érggglt he

renoval prevention rollers 333a a I sposed coaxi al

therew thgiwaceRoWedt thB dd¥e-ifQePeed | WRiEHMWERH DPRIHHORS Silddl raild
and 312c, reach the vertical portions 312a of the direction change

rail portizQnstadw thy Htingngaldedd 31 he toespeetiareupuaveditract Somnd
correctly go in the upper right and left stationary vertical rai
portions Zhtlaa alvdnwearded i bgctt dvn athe arprofe yaheephedioarsi 388 1 s@ vk saad
the right and left racks 312e nmeshed with the pinions 333, 334 for
gui di ng t BEM1EE REl & AVeNt e nachasd sBf of hehe epakdl sHe@shiPBnin

ol lers Sad 3ada or prevenling the ot {he Bl o 359 2R, Lo
gui de grO%\fl%st%%\zrglfgfreqc%idcjnn%ft Qﬁe 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. In 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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respective rollers (refer to Figs. 26(a) to (f)). [0082] As
shown in of Fig. 26(f), the carriage 330 is supported by the right
and left vertical rails 311 by the right and left travel wheels 336a,
336b, and 337a, 337b disposed longitudinally and by the three right
and left rolling bodies rolled by the right and |left pinions 333, 334
in the section of the vertical rail portions 31la including the
vertical portions 312a of the right and left direction change rai
portions 3kt iAceostiangbyt o bE sover al dgebody S .330s shstt whaeds 3dllang
the vertical rails 311 while being held in the sane horizontal
attitude asd tldothatvhiegcar hoajeo33l widn tiudet favet bapl mhgledad 1

hori zontal rails 310 (refer to Fig. 26(f)). This point is the sane as

that of tHereentiionsgeidediaie (aRpl Shored LepRr¥idt vadrigit shislese
19. Industrial Applicabilit 0083 In the first to forth

ar r angement e ddy iHhed l&%%’f%%ege%’fa’%lq'n hPﬁéZQ%Biji 1l"r’o:;\"?‘ffe]ofc{)rtlﬁ’ér“g
applied ex | e hem ..al t ho t he rizQnt r.ai t .

o zont al B SRR SR Sr RETERE R s ST St e
channel-shﬁggp LN of ikls for

t he pinions an 3[5ﬁ§%r g’?’ﬁéhﬁo?o%ﬂgﬁ%ﬁmﬁgﬁgﬁgkevld&s%ettﬁgltverti cal
section acgo¥idta10t2apl ROsSE OfforBet My ¥d @Rpattc@nyshat | &t it

environnment. As to the travel of the carriage 1n the horizontal

section, strwe:lavwheauel 3B3heebrsy3ilend ao becdi vEngheni velifthr chigan be

enpl oyed in addition to the racks and the pinions, the conveyance
arrangement, the horizontal travel driving wheels 331D become
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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mechani sm whi ch can hold a horizontal attitude at all tines can be
easily enbodi ed by applying existing technologies. In particular, in
the applied exanple of the forth arrangenent of the present
invention, the renoval prevention rollers are disposed coaxially with
t he pinions, which are meshed with the racks and output drive force
for the travel fromthe curved section to the vertical section, to
prevent the pinions fromrenoving fromthe racks. As a result, the
nmeshed st atigrsaf 20heo @M alssehdre it e rlyckbowar kenstabey meorast onn
t he curved section in which a travel node is changed from hori zont al
to verticdhe [c@@84&ge bodyF83%her, in the enbodi nents described
above, although the vertical rails and the horizontal rails are laid
along a floor aHéra,\did removabpiredenyionfelierszohial 36aErReéed
mechani sm of the present invention can be also forpmed when these
rails are 9o8%d3dAYa"£bh dhe BABLANE I3 g3 R Perk S RRRPEED Ly the

article to be can ed.1s an,article.whi be I Nt ai i
particul arp%qntsuégganh#‘?_rﬁﬂ%%\?gr ?lpfoﬂ%gbj;g§éguglelgg#‘o&taér ém\%cejslpoglegng
acelllng..d «l h20e.08Y1 1902 A9 Wle £80:D6nCALSShIdydilavel
along the ceiling an wall 1n a state that a horizontal” attitude of

the cont aiMi@hans skl Bt aiHtedrbbROUtnver@iiod fBake B¥cbAdi digrdrjdnent
whi ch constitute a horizontal section, and rails, which constitute a

curved sectriconhandhardesttargjertant ianthensaneipugposet he thiwvert the
section, stepw se by appropriately selecting a cross-sectional shape
of horizomtallexrsi.l s, a support structure of travel wheels, or a
manner of laying the rails. Brief Description of the Drawi ngs [ 0085)
Fig. 1 is @%%dnt el evational view showi ng an enmbodi ment of a

hori zontal conveyance, nechanismof_ a self-propelled carrjage |,
P bhe carriage

according to a PRFSETLPR GhGEFEnTa bt PORELpREsHf ©

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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Fig. 2 is aright elevational view of the horizontal conveyance
mechani sm shown in Fig. 1. Fig. 3 is a plan view of Fig. 2.

Fig. 4 is a perspective view of the horizontal conveyance nechani sm
shown in Figs. 1 to 3. Fig. 5is a front elevational view
showi ng an enbodi nent of a horizontal conveyance nmechani sm of a

sel f-propell ed carriage according to a second arrangenent of the

present invention. Fig. 6 is aright elevational view of the
hor i zont alsiclene&y @hge gechantlsen sin and Eedt Sirddigiow dhengeplaml
view of Fig. 6. Fig. 8 is a perspective view of the horizontal

conveyanceargdloasi 3¥2 shosw crpsFisgsti6nad (Rdge surfagie]. slapssia shownt
el evational view showi ng an_enbodi nent of a horizontal conveyance
mechani smigf Fig s @5f - piotfol BEEce Aheimpfe aéééradmr@tt ang lefE i rection

arran enent of the present inventi.on.
g change ra19 portions 312 is the same mode having bilateral

symmetry, an arrangement of a left direction change rail portion
312 in Fig. 25 will be explained below referring to Fig. 24 (also
refer to Fig. 25).

[0077]

It 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 31la 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¢c, 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, 3i2c¢c, 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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Fig. 10 is a right elevational view of the horizontal conveyance
mechani sm showmn in Fig. 9. Fig. 11 is a plan view of Fig. 9.

Fig. 12 is a perspective view of the horizontal conveyance nechani sm
shown in Figs. 9 to 11. Fig. 13 is a side elevational view
explaining a noving state of a carriage in a horizontal section in a
hori zontal conveyance nechani sm according to a forth arrangenent of
the present invention. Fig. 14 is a side elevational view

expl ai ni ngravelvivhgedsald/afarich@3dhr (3 Age dnd 336 v edh sedrtdleamp ﬁhtahe
hori zontal conveyance nmechanismof the forth arrangenent. Fi g.
15 is a sirdaigingv3d4 dr3é3l3)vtwfé3@ﬂ@emrngnéih?ovﬁﬁgl%g%t3§00$°<faﬁéed on
carriage in a vertical section in the horizontal conveyance mechani sm
of the forth® Borasgekdht ralls 3l0sigom g h@réz%F%Jpé&q%l\ﬂne\Eosﬁow ng

ttitud f th d t whi ch
The carri ABECERIGTEI9 AT heT RoRPEGAPA SEE (RGN oR PR VB THARTe

section. formed in curved rails of double tracks (composite travel paths)
having racks 312f and guide grooves 312g in parallel for guiding
the pinions 334 (333) and the removal prevention rollers 334a
(333a) disposed coaxially with the respective pinions.

Further, the double track arrangement, which has the
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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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 exanple in which the carriage travels in a
horizontal attitude in the vertical section. Fig. 19 is a schematic
side el evational view of Fig. 18. Fig. 20 is a side elevational view
of an exanple of a carriage used in an applied exanple of the
hori zontal conveyance nechani sm of the present invention of the forth
ar r angenenxpliiiged2tefermipf ao Vigww IO the2tamticagshef caxpage) 330,
Fig. 22 is a left side elevational view of the carriage of Fig. 20.
which was caused to travel on the horizontal rails 310 by the
travel wheel 33la, 331b from left as exemplified in Fig. 26,
reaches the direction change rail portions 312 joined to the
upper vertical rail portions 31lla, the upper and lower 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 same time, the right and
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 31l2c 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 312¢,
reach the vertical portions 312a of the directicn 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 31la 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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Fig. 23 is a schematic perspective view of the carriage 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) are side sectional views tine-sequentially

showi ng a stspescttilvat rohéecar (rafer gas FHgst.h2édgh thel(dikecti on change
rail portions. Explanation of reference nuneral [0086] 10 rail 11
rail for pitissi

As shown in of Fig. 26(f), the carriage 330 is supported
by the right and left vertical rails 311 by the right and left
travel wheels 336a, 336b, and 337a, 337b disposed .
longitudinally and by the three right and left rolling bodies
rolled by the right and left pinions 333, 334 in the section
of the vertical rail portions 31lla including the vertical
portions 312a of the right and left direction change rail
portions 312. Accordingly,ﬁheoverallcarriage330cantravel
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 19.

Industrial Applicability
[0083]

Inthe 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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12 rail for travel wheel 14 conposite rail 15 curved wall 20 rack 30
carriage 31, 32 travel wheel 33, 34 pinion 35 carriage body

mechanism which can hold a horizontal attitude at all times can
be easily embodied by applying existing technologies. In
particular, in the applied example of the forth arrangement of
the present invention, the removal prevention rollers are
disposed coaxially with the pinions, which are meshed with the
racks and output drive force for the travel from the curved
section to the vertical section, to prevent the pinions from
removing from the racks. BAs a result, the meshed state of the
pinions with the racks can be stably secured in the curved
section in which a travel mode is changed from horizontal to
vertical.

[(0084]

Further, in the embodiments described above, although the
vertical rails and the horizontal rails are laid aleong 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 conveved 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 aleong 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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110 rail 111 rail for pinion 112 rail for travel wheel 114 single
rail 115 curved wall 116 opening 117 hol e

laying the rails.
Brief Description of the Drawings
{0085]

Fig. 1 is a front elevational view showing an embodiment
of a horizontal conveyance mechanism of a self-propelled
carriage according to a first arrangement of the present
invention.

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. © 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 horizental 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 horizeontal

conveyance mechanism shown in Fig. 9.
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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 rai

Fig. 11 is a plan view of Fig. 9.

Fig. 12 is a perspective view of the horizontal conveyance
mechanism shown in Figs. 9 to 1l.

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 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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211 vertical rail 214 horizontal rail 215 curved wall 216 opening 217
tunnel 220 rack 230 carriage 231a, 231b horizontal portion travel
wheel 232a, 231b horizontal portion travel wheel 233, 234 pinion

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 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 sectiocnal 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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235 carriage body 236a, 236b vertical portion travel wheel 237a,
237b vertical portion travel wheel CLAI M5 1. A horizontal
conveyance nechani smconprising rails horizontally and vertically
laid in a building, racks laid along the rails, and a self-propelled
carriage which conprises travel wheels traveling on the rails,

pi nions nmeshed wth the racks, and a drive unit of the pinions and on
which a load in nounted, characterized in that: the rails
conpri ses 1Mdi rsilofotheipion ons havi ng racks neshed with the pinions
and rails for the travel wheels which are disposed in parallel with
the rail s l@r rehé poni oravahdssdarated therefromin a curved section
in which a direction is_changed from horizontal to vertical or from
vertical tld4h&ingdhtddihnd in a vertical section continuing to the

curved section; and
115 curved wall

116 opening

117 hole

118 guide wall

120 rack

130 carriage

131a, 131lb 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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the carriage conprises pinions neshed 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 disposed such that the carriage can
nove while keeping a horizontal attitude in a curved section and in a
vertical section continuing to the section, - wherein the
carriage conprises a first pinion and a first travel wheel on one

si de ort hoy®ssml 236ka vieravehldpoeciomwrtmdvetlheheailri age as wel | as
conprises a second travel wheel at the positions of the sane phase as
that of th&3Tdr A3 wvieorionlt heroidrert savdd ahged 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

pi nions and the travel wheel s whose phases of disposition are
different on both the sides. 2. The horizontal conveyance
mechani sm according to claim1l, wherein the carriage coaxially '
conprises pinions at the positions of the sanme phase of internediate
portions on both the right and | eft sides as well as conprises front
and rear travel wheels which are disposed such that they clanp the
pinions in front of and behind thereof in a travel direction of the
carriage and clanp rotating shafts of the pinions fromabove and

bel ow t hereof and the upper and | ower travel wheels of whi-ch
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
wheel s and the pinions are supported by the respective rails in the
curved section and the vertical section continuing the section.

3. The horizontal conveyance nechani smaccording to claim2, wherein
the rails for the pinions and the rails for the travel wheels in the
hori zontal section of the rails are formed of a conmposite rail in

whi ch both the rails are disposed in parallel, and the conposite rai

i s disposed by being separated to front and rear fromthe curved
section to the vertical section. 4. A horizontal conveyance
mechani sm conprising rails horizontally and vertically laid in a

buil ding, racks laid along the rails, and a self-propelled carriage
whi ch conprises travel wheels traveling on the rails, pinions neshed
with the racks, and a drive unit of the pinions and on which a | oad
in nounted, characterized in that: the carriage coaxially
conprises pinions to the sane phase of internediate portions on both
the right and left sides as well as conprises front and rear

hori zont al
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portion travel wheels arranged as a pair for clanping the pini [
front of and behind themin a travelpdirection o?pthg carrPageogﬁdln
upper and |ower vertical portion travel wheels arranged as a pair for
clanping rotating shafts of and having racks meshed with the

hori zontal portion for changing a direction fromhorizontal to
vertical or fromvertical to horizontal as well as conprises vertica
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 horizontaLapwgtion 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 supportea by
the vertical rails ip theMechitedl seevepanoonthechayigthe comyeiding

section. S'égg¥gIﬁg%qgghtggg¥egggcgé£g¥¥gyl§sqgggnyﬂigiﬂgilding, 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, 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,

wherein the carriage comprises a first pinion and a
firset 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 sawme phase as that of the first travel
wheel, and the carriage is suppressed from inclining by the
first and second pinions and the travel wheels whose phases

of disposition are different on both the sides.
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rails horizontally and vertically laid in a building, racks laid
along the rails, and a self-propelled carriage which conprises travel
wheel s traveling on the rails, pinions neshed with the racks, and a
drive unit of the pinions and a |oad in nounted, characterized in

t hat : the carriage coaxially conprises pinions to the sane
phase of internediate portions on both the right and | eft sides as
wel | as conprises horizontal portion travel wheels disposed on a
bottom of the carriage and upper and | ower vertical portion travel
wheel s di sposed zsuchThbBahotrheyniaale armreangedeaseshpaieMf 8£CeT R nEP

rotating shafts of the pi.nions above and e RdsEkal LSni
conpri se cUihfed rai I‘g"?fg‘:\’i’irhg&}%r%%rarlraggksé)o%{g\r%%gp v%b{n% 1 he plbnﬁ)%%s
and travel surdRCessietionessticié npmendhgaedphgittrrnastiEitealPopsterdn
travel wheels in a curved_section.for _changing i tion frem
hori zontal b BeFEi cdiPr  98m o8ft ?85? ts&%ﬁg’r ia%oguf% aégwecl I BasSes
conpri se shofdntveldd cedar attsrdlavimeglshottichaeks Wéshededi ackhgbat

pi nions and travel surfaces of the vertical.p [ Ja e i N
a short verths¥alclg@gt i%6F &IAEPREI HY %O?%eéfcua&{/éeé)%glet&di \gﬁl%rgﬁg {Llﬁeél

pi ni ons ar e spPOIdied ey chhefciheedaratkse i and hel spur vesd a¢dagi 6R2HSES

well as the horizontal portion travel el,s._ar, orted.hy t,
curved rai |&f aff tH’l’e"“[ﬁr% oéfso“hn?ivaﬁe a\?g%eclglw [t):glre?lggg traveP‘vvhgg(lus—
are supportg byoddie vestérakhesid s bavivhdchhecshbituackspeher epAdin

the short vertical section continui to-the.cur ti o
the carri agel® reprél*89n 1§ HBP?‘E%nE%P&zft‘ﬁlt l‘fg‘éggt M%?ﬁ)ﬁ%rfdeg{bﬁg hhgi6.

The hori zoni@d 1 (GRRYeyRNeBarECHaNi & of of hehsel Fequtopeid edesnr tirayel

according to any of clains 2.tp 5 wherein. th i ni.on n i
and left siveRelst #RE Jd15 i BYR*Thpffse Tx rﬁ:?vrgfaapp&eﬁeg%llgonxtﬁelrcgggé

di sposed coaxi®d | ynt herew &lkved sectIonThendorihzonvartEeml eyi@séaon
mechani sm of the self-propel|ed carriage according to any of clainms 2
to 6, wher e??P‘%WWr\Fg’& Esm@ai sposed to the curved section
conprise racks neshed with the right and | eft pinions of the carriage

P event i on ol | 6ta. ot CRTra T rER T Re S REBE af & th Crssesy
SO as to copsiidube deubkent theksatiagettoer aket lpithensacksl the rails
for the travel wheels in the horizontal section of the
rails are formed of a composite rail in which beoth 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.

4. 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, and a drive unit of the pinions and
on which a load in mounted, characterized in that:

the carriage coaxially comprises pinions to the same
phase of intermediate portions on hoth the right and left

sides as well as comprises front and rear horizontal
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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 cowprises 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.

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, and a drive unit of the pinions and
on which a load in mounted, 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
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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 wvertical portion travel wheels are
supported by the wvertical 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.

6. The horizontal conveyance mechanism of the self-
propelled carriage according to any of c¢laims 2 to 5,
wherein the pinions on the right and left sides of the
carriage comprise removal prevention rollers disposed

coaxially therewith.

7. The horizontal conveyance mechanism of the self-
propelled carriage according to any of claims 2 to 6,
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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