1 [Description] [Title of the Invention] BRANCH NG DEVI CE AND TRACK
TRANSPORTATI ON SYSTEM [Fi el d of the Invention] [0001] The
present invention relates to a branching device that |eads a track
vehicle, which is guided by and travels along a central guide rail

di sposed . ter of a travel track, to any one of a main |ine
travel Epaegl%}gﬁd&grbranch line travel track branching off fromthe

main i T?iﬂéa%e{hé 'iﬁf#mi%ﬂi @Rfmehm@rﬁwﬁ@ﬁ LOQDSYRLokhavi ng t he
. T I On

same i's appl1cat claims priority to and the benefits of

Japanesqg PANSRORTAUTRAN 97 SNOEM2O011- 037243 filed on February 23,
2011, the disclosure of which is incorporated herein by reference.

[ Backgr gHieldPof the AB@Z2htion] Recently, a new transportation system
has attracted attention as an alternative transportation neans to a
bus or a trai0E] a type of such a new transportation system a type
t hat causes a vehicle having travel wheels nade of rubber tires to
travel al ong Bhedmesant govertioa; relptescHp@nbranching device that leads a

track vehicle, which is guided by and travels along a central guide rail
disposed in the center of a travel track, to any one of a main line travel
track and a branch line travel track branching off from the main line
travel track, and a track transportation system having the same.

This application claims priority to and the benefits of Japanese
Patent Application No. 2011-037243 filed on February 23, 2011, the
disclosure of which is incorporated hercin by reference.

[Background Art]

[0002]

Recently, a new transportation system has attracted attention as
an alternative transportation means to a bus or a train. As a type of
such a new transportation system, a type that causes a vehicle having
travel wheels made of rubber tires to travel along a central guide rail is
known.

[0003]

As a branching device of a track transportation system equipped
with such a central guide rail, i.e. a central guide type track
transportation system, for instance, a device disclosed in Patent
Document 1 below is known.

[0004]

Such a branching device is equipped with a travel track of a
branch part that is a crossing portion of a main line and a branch line, a

central guide rail disposed in the center of the travel track, and a



[ 0003] As a branching device of a track transportation system

equi pped with such a central guide rai2dd, i.e. a central guide type
track transportation system for instance, a device disclosed in
Pat ent Docunent 1 below is known. [0004] Such a branchi ng

evi ce 's%vﬁafl:n%gﬁ% fc‘{\fgﬂl s ‘.%nﬁ{tgﬁgfhéﬂf?‘gk%ﬁ% r@ﬁbtlrr?ﬂg?tlpa%rﬁ a{l@%e'g%ngreal

crossi ng por a centra

rail dispggedain the;genliednidfe ﬁl*&%hfah%ﬁ linite 8 gﬁﬂ?ﬂ@ thd ﬁ%{epf&id&

mechani Smintegrally shiftingthe travel trac e central guide

rail. Thing & EeRiray drEabanip et weearabb¥itshh fdtswhhenh thavedvdirgakkand
the central guide rail between a position at which the travel track

and t he ag@nihveat e pitiatiguide lradlr gredi frected tba didickeai paralpelr e kie¢ nidin
the main line and a position at which the travel track and the
central lgu dedraplséienditrebied the taadelr sackoan pahaldealtralogehe baidnch
line. [Related Art Docunments] [0003] [ Pat ent Docunent 1]
Japanes@rerdxesticdetd Radisactiappp aradidlote Hie dramebilitati on No.

HO02( 1990Q).- 209501
[Related Art Documents]

[0003]

[Patent Document 1] Japanese Unexamined Patent Application
First Publication No. H02(1990)-209501
[Disclosure of the Invention]

[Problems to be Solved by the Invention]

[0006]

In the branching device of the central guide type track
transportation system as in the branching device set forth in Patent
Document 1 above, even when only the central guide rail of the branch
part is caused to be shifted in the direction parallel to the main line and
the direction parallel to the branch line without shifting the travel track
of the branch part, the central guide rail of the branch part crosses the
travel track of the branch part, so that they interfere with each other.
As such, the travel track of the branch part and the central guide rail of
the branch part are caused to be integrally shifted. For this reason, in
this type of branching device, the switching mechanism becomes large.
Furthermore, energy consumption of the switching mechanism is also
increased, and the initial cost and running cost are increased.

[0007]

Accordingly, an object of the present invention is to provide a
branching device capable of reducing an initial cost and a running cost

and a central guide type track transportation system having the same.



[ Di scl osure of the Invention] [Problens to be Sol ved by the

I nventi on] [0006] In the branchigng device of the central guide
type track transportation systemas in the branching device set forth
i n Patent Docunent 1 above, even when only the central guide rail of

t he bram@eeﬂlasrhnj §toﬁ91{h§eghé?’.r%lc§lﬁis ted in the direction parallel to
e

t he nmai I né and rection pafallel to the branch |ine w thout
shifting the Eg@(ygl track of the branch part, the central guide rail
of the branch part” crosses the travel track of the branch part, so

that they intesfRIc@npLibhadehoRicke! aclsrEnehio bherit avRlcttdReke of the
branch part and the central guide rail of the branch part are caused

to be i pregedd Inveattidhed. bfaarcht h slavdasomhich ftelaids 4 ypekotebidagchi ng
device, the sw tching nmechani sm becones | arge. Furthernore, energy
consunptwiuichofs ghid edvbtycdn dgraredham sncémstral goidencndadsposaddin Hee
initial cost and running cost are increased. [00071

Accor di gghyer af aotjaael tedck.hee pnesdne maiehineoti avel tpag eviadbranch
branchi ng devi ce capabl e of .reduyging an initial, cost and a_running
cost andim Eavel draghibgane H&pﬁlﬁcfkomr M‘Pa‘t‘ﬂ@ﬁfé\j%{]grﬁcﬂfam RYCt he

sane. %i é\feia}lnc utig:rs asg\l:v\ll%c nEghI%CIgflgms%r{F]a llcoaoros%]de central guide rail, a

far side central guide rail, and a branch line central guide rail. The
track vehicle includes central guide wheels that are allowed to be
engaged with the central guide rail and a pair of branch guide wheels
that are arranged in a vehicle width direction and are disposed at
opposite sides of a vehicle body. The switching mechanism realizes a
branch line side guide rail, a main line side guide rail, a branch line
guide position, and a main line guide position. The branch line side
guide rail is configured to be disposed from the main line travel track
to the branch line travel track at one side of these travel tracks, and to
cause the branch guide wheel of the one side of the track vehicle to be
engaged to lead the track vehicle to the branch line travel track. The
main line side guide rail is configured to, based on a branch starting
position at which the branch line travel track begins to branch off from
the main line travel track, to be disposed from the near side main line
travel track, which is the main line travel track of near side of the
branch starting position in the traveling-direction, to the far side main
line travel track, which is a main line travel track of a traveling far side
at the other side of the main line travel tracks, and to cause the branch
guide wheel of the other side of the track vehicle to be engaged to lead
the track vehicle to the far side main line travel track. The branch line

guide position is a position at which the branch guide wheel of the one



To acconplish the object, according to a first aspect of the present
i nvention, a branching device, which ldeads a track vehicle, which is
gui ded by and travels on a central guide rail disposed in the center
of a travel track, to one of a main line travel track or a branch

i ne trgy&l (L IA8k bR 0 BLnLAAT BFerBunal bR LERYRL deack to

one sid ncl'u¢es e cen gui de

rail, fu«'slae-%b SIGH f.@'otﬁe @?dé%'not;ﬂelfpesndpg@ Ng A& 0fg eearmthgmede

rail. THe trac e i ncludes cent eefs £ 8 are

al | O\Aedn&aqnbﬁnersgag et it he TARNah 198E @& 1881 osafidnai sPaiposefion at
branch gui de wheels that are arranged in a “vehicle width direction
and ar ewdiishohedh ain cdppoidd wvisdedes e atimghiided shoagethe it h € maig
mechani smrealizes a branch line side guide rail, a main |ine side
gui de r&ine salcdopandh rhilnen dihdé rposht goide wheeh ofetile bhasidaiideot
position. The branch line side guide rail is configured to be

di sposedapebls phdeatagrengaged mavlelthe @ cholinhesigeagitid el 1aié t ridiel
track at one . side of these travel tracks, and to cause the bra ch
gui de wh&RT Séde atiresdidfer 3l isHb e ¢aitiEal gnilde éatloofs)é %mcja@

| d the t k hi c| t b | J'
Lo quiin e OV L felB.nag RotoraeRre TS od At %%‘?wﬂﬁsgr@?ﬁﬁ

mei 1 ReRf S AP 1eh et IEY Rpra AL AL WSy REn HEER b & AT
travel §ragky i %ﬁrééﬂ&ﬁ%f’@{nﬂnfél’ Qiedelt ﬁf‘a‘{ﬁdlllhléac?gvé’lf tr’é%ﬁr%l%sg@s QEet he

branch starting position in the traveling-direction ar sid
mei n i BeahERMBhe tF AN, trwbk CAnidSa @rd%li‘n%'fﬁ? sid@v@lthiredpkcOliodhe
traveling far side at the other side of The main |ine travel tracks,
and to oagfeh tsherthi apaligvinds ydtesd adfratEngt fersidedandf The farackie
vehicle to be engaged to lead the track vehicle to the far side main
line tragetralrackle Mié ibrthactertrakggiddeadoss thofar side posint lioe at
whi ch the branch guide wheel of the one 4 side is engaged with the
branch Kiawelsiraekgandesregnfignaed e Wradnt brayisltng Kpestdoiithaespper
side is not capable of being engaged with the nmain |line S|de ui de
rail. Théo rﬁapﬁrqlpﬁeatgwﬂldféh §B§|qq Y poartieriofi e trvghiteack A dbhanch

gui de r Artecifiem ale g Hicwsaut JFREAPEFer aCk i Sorta e Wanthetfae o
of Det 19 RNAAGSA 1<, PANGIY 4 i, i de A erngidran TR fEUers] gl

central rarl & dént al gui'de rai
line tr Yl%etr'éﬂcks tl?é’gehﬁaq;%l{IHgWa‘?ﬂo?QhEhﬁlancﬂtl1ﬁe travel track, and is
travel i ng-direction near si W th respect to a portion at which a

central c@ﬁﬂ&m@ & tiRat aavﬁelliﬂgqlér%ai& kvidhnespont®h ﬁmld@mswdﬁh
main line travel track crosses branch line travel track, and a

travel i nge feam tBdldgo it idm pEPectravel thecmnddelh ditecti ong fodsd brawch s
set as a traveling far side end. The far side central guide rail is

t he centimal tiguieddrack Icrofsashehd dar sidie maiinnlinerigavebveick raskt aarad i s
configured so that a traveling far side with respect to a portion at
whi ch t b8 g aleapadieiand.of the travel track width direction of the
far side main_ || g travel track crosses the branch |ine travel track
is set as a tk i ng near side end. The branch | ine central guide
rail is the ce tral i de |I of t h l.ine travel, track, and

i s configured ES b(rﬁélgﬂéngr aF f iy Eeracg Wct%vf’g’sﬂgctwa&h Shorti on
at whi ch, 119 n‘rfg%t [ Ble ﬁ%f%'rts'lgg Rhirt e {]r%\’/g'l tMcﬁ?ktoWh?é? i & efﬁﬂao% of

t he braﬁ trave rack crosses t ar side |ne

track ig nsee? eﬂ%l%g&él@‘ﬁ%‘ tg%@% ﬁ'l\?}\lﬁe %Rdje gb@@@% of the-ﬁ?ﬁ iPigRchi ng

devi ce can track~vehicle trave ing on the near

si de maisijlk rlﬁ)stlfl%\‘l3|ar1t(f podd the thde f\f@hl@l'ed‘iwlﬁ‘ﬁ'tﬁld b el 1By Ol fifeack
using the main line side guide rail of the nmain |ine guide p05|t|on

near side main line travel track, to the branch line travel track using the

branch line side guide rail of the branch line guide position.



5 [0010] For this reason, in the branching device, it is
unnecessary to install the central guisde rail on the portion at which
the central position of the far side main line travel track in the
travel track width direction intersects the branch line travel track
or the portio;‘b@lt whi ch the central position of the branch |ine
travel track tn e travel track width direction intersects the far

side main |i np%; RRYE e 44AL Kin ﬁf@b?&?clﬁ@@ Ifiﬁbic%gii@"%srtﬂmeée%sﬁ to

installed on these portions. Accordi ng t branchi ng devi ce,

even Whenstalpiiié @¥atrdl f%\ﬁlﬁe%dl biAeteepbabn @i WRi diath e 8ERtsNifdse oinn
one body, interference between the central guide rail and the travel

track caf the farodidedmali®Qidd travel trAskdasdrd hadehhoyek widthh#irection
branchi ng device, since the travel track need not be shifted, it is
unnecessarorscotsi tiet bt dneh simief trabek ttackvet the poktiofuat wanobrtbe demdral
sw t chi ng nmechani sm can be made small, and the energy consunption of
the swi POlitignnlHahbsaeladime traxplcledck Ag the tael tragdeotidithg to the
branchi ng device, the initial cost and running cost thereof can be

r educed 41195319 Intersech thy 3%@1 & MaldeHPSra¥pbiiacds ankthy ssafral

invention, .in the br?nch' (gevi e, the swtching devi R shi{ts at
east altift fall Bud sostalle & pantiese, RO o T4 ENnd TR e n
the rmi N B8 od et DR SR PR ok up g BaBSR S S B

Lo PRl RO nB@cth WHBMISa) N oYRehicE ML HEEERORILA RENAY Syl

branch 't ne guide positio mai n 11 ne gulde posit
Furt her thagepf i fdckOcsh bBi 4¥hideRect of the present invention, in the

branchi ng devi ce, a distance between the traveling near side end of
t he [0011]

As described above, in the branching device, since the travel
track need not be shifted, it is unnecessary to install a shiftable travel
track. Furthermore, the switching mechanism can be made small, and
the energy consumption of the switching mechanism can be reduced.
As a result, according to the branching device, the initial cost and
running cost thereof can be reduced.

[0012]

According to a second aspect of the present invention, in the
branching device, the switching device shifts at least a part of each of
the branch line side guide rail and the main line side guide rail to
realize the branch line guide position and the main line guide position.
Further, the switching device may shift the pair of branch wheels in a
vehicle width direction to achieve the branch line guide position and
the main line guide position.

[0013]
Further, according to a third aspect of the present invention, in the

branching device, a distance between the traveling near side end of the



6 far side central guide rail and the traveling near side end of the
branch line central guide rail in thegtravel track wwdth direction is
a di stance at which the travel wheels of the track vehicle travelling
on the far side main line travel track cannot be in contact with the

branch IS, §E0L0Aa 1400 1) a0t 28 oAl 1S LAY ShBEShS ihpthe

track veée trave hé branc I|n rac canno

contact 1d Beﬁﬂ%lfﬁdé'ﬂ?l ﬁf‘?% %cﬁ%idth[gq LIOH is adistai@e at

branchi ng devi ce trave e trac icle trave ing on

the far vaiide 1R ﬂa'v'emﬂwﬁé@l‘éeéfilﬁ@@kacﬂ{ QeRdlel fraGeNiAStonhd fhh]ide
branch line central guide rail, and the travel wheel 8 of the track

vehi cl e niaiavEhiengaosl thekotaneht bina toavalt withck@beame 11 contratt
with the far side central guide rail.For this reason, the track

vehi cl e gpade gavoahil yatt whvel tbhe trdneelt wheels bf dbk twackhivehacke amotel pagt .
[ 0015] Further, according to a fourth aspect of the present

i nventi @, thmbrwlbrlmﬁ:hﬁavgldéa/ﬁ:lé@anmé he &t leondi¢icwath she daf isgde ed
so that the pair, of hranch gui de wheels are di sposed apart fromthe
central c§0fidd SH&® €214t intervals in a forward/ backward direction of
t he vehicle ngx and both a distance di nensi on between the traveling
far side en(ﬁ ilhe near side central guide rail and the traveling

e e 0 D O B e 8 s AT
travel i gy J@insig %etl’?é“i‘%PE dé‘ﬁ% ‘ﬁaﬁnélﬁgveﬁfl} apauhg@ 1ﬁaddnt%69v&1*ﬂﬁ‘

travel|ng near”si de en mal n |ine side gul de rail

directi @Re @raRdhtinge fRntpildgu it failll AA dt Y Elaviel aﬂkee?l"s%igﬂﬂ:aftﬁfclé han
a di nmension of the di stance between the central gui de wheel s of the

track vekhétie andeling paitheobrdraintimegthade | whest are M@Alin] comtachevith
branchi ng device, when the track vehicle enters the branch
the far side central guide rail. For this reason, the track vehicle can
smoothly travel on the travel track within a branch part.

[0015]

Further, according to a fourth aspect of the present invention, in
the branching device, the track vehicle is configured so that the pair of
branch guide wheels are disposed apart from the central guide wheels at
intervals in a forward/backward direction of the vehicle body, and both
a distance dimension between the traveling far side end of the near side
central guide rail and the traveling near side end of the branch line side
guide rail in a direction along the branch line travel track and a
distance dimension between the traveling far side end of the near side
central guide rail and the traveling near side end of the main line side
guide rail in a direction along the far side main line travel track are
greater than a dimension of the distance between the central guide
wheels of the track vehicle and the pair of branch guide wheels.

[0016]

In the branching device, when the track vehicle enters the branch



7 part, the state in which both the branch gui de wheels and the
central guide wheels are engaged wth7the corresponding guide rails
can be reliably secured. For this reason, the transition fromthe near
side main line travel track of the track vehicle to the branch Iine

travel g'ét?ﬁgthf%ngtatté]ggt%ﬁpa{ bio?h til'éq;?a]tlﬁr&% Qﬁﬁde VR 158y {ﬂe”@%ﬁﬁ%‘fel

track t ar si main l'ine travel tr&ck can be perforne

smoot hl g, Wiedd1able e A £94e/d with thEWdM8EpoRERAY Gunde §RI1R ddif bl
aspect of the present invention, in the branching device, the track

vehi cl erbrablygceerdd.al Fouithes Weeeds, tie epntridifont henk rhstneddsidear of
t he vehicle body, and both a di stance di nensi on between the traveling
far si den@ndiot ttireclngarckso feh e arntckay e lyiwil eeorthicl brama ht heectiravel imagk
near side end of the far side central guide rail in_ a direction_ along
t he mai andithe traasdionrfzer dnel ngadisédamgaidilitentiage] Heacieda theefar
traveling far side end of the near side central guide rail and the
travel i fifharinsiing Eavebirackectn decperlosaekamonthlyagd rediably, a

di rection akﬁﬁg he branch Iine travel track are snaller than a

di stance di 76n between the central gui de wheel s di sposed in the

o SIRABEIERIRATY { BRETAE SAR A ERRGe Pe
t j- h = Al
st opgaflnhAPabURY Enusek i Wasehs ARG IARGIGEN flcacy

rail andrtife f8ht Inder&BNf le JEhEQ B Ay Ohn8NR 18 2 NG aRRBIdigh Sifsion
central guide rail and the branch Iine central guide rail.

Accor di pgtweehnhtheabednghfargidewmeof the neas siibe ldehyr Af g Wieleai dianid

of the track vehicle at the branch part can be reduced. [0019]
the traveling near side end of the far side central guide rail in a
direction along the main line travel track and a distance dimension
between the traveling far side end of the near side central guide rail and
the traveling near side end of the branch line central guide rail in a
direction along the branch line travel track are smaller than a distance
dimension between the central guide wheels disposed in the front of the
vehicle body and the central guide wheels disposed in the rear of the
vehicle body.

[0018]

In the branching device, at least one of the front central guide
wheels and the rear central guide wheels can be engaged with one of the
near side central guide rail and the far side central guide rail or one of
the near side central guide rail and the branch line central guide rail.
Accordingly, in the branching device, the possibility of derailment of
the track vehicle at the branch part can be reduced.

[0019]

Further, according to a sixth aspect of the present invention, in the

branching device, the branch line side guide rail and the main line side



Further, according to a sixth aspect of the present invention, in the
branchi ng device, the branch line sidé guide rail and the main |ine
side 8 guide rail each include a novable rail that is displaceable
between the main line guide position and the branch |ine guide

positiog, xélgqaﬁ”eé M@ﬁlﬁ%%bv% rhfi ﬂhré‘?qu;ﬂ' él\é JBIEG}?&%entHuT‘ he

travel frac I spose rave Ing far si e novable ral

The trayg]; 'nanf:acFuﬁl' dgo & eh 1P fanlihh NEAIn I qiﬁ]ecema@lpogwl@ﬁ hablad s
| ocated at a traveling-direction near side with respect to a

travel i p@ni@vaslicdenientlapfis tiemoPNBl @itRirkspéctt hethe anshell iraeksi de
guide rail and a traveling far side end of the novable rail of the

main | i déspostal guithle travdlingM@2Glide of tHanntdhwaatieandhi n§ heettave] inhen
a drive source of the switching nechanismis disposed at one side of
the travat sidackdwltine dicrest dorcehasadgoide hail nevialsiated aitla of t he
branch |ine side guide rail or the novable rail of the main |ine side
gui de raliavelmﬁ-din@ctdmwasros}rd@ewaﬂnr@?atq@trﬁw&ﬁr@wlang far s1deriietpéd

near si B8 aunyaBlc TG Pk pragel § ik Sidoerife Fall b@{ae%%?»?h et
t chi d h di
To o Seoti Aide %E@”%%r?é‘w?@e RIS eﬁsl side g dilhing

devi ce, pos%ggfﬁ; of a Iovver edge of the branch | i ne side gui de rail
and a | ower “e of the main line side guide rail are higher than a

position of Iﬁ‘r{c}‘éplﬁ’leincqﬂﬂ@ @évﬁc@evgﬁgi}{ %athrlge'ﬂﬁlrrc%'éf 11032 ching IN

t he branchi ng devi ce Rce a héi of the branch gui de wheel

abut ti nghddmaisaneddidpiscs geoadi dderdf thotrdg tratk Widie girdetigw de
rail becones high, a possibility of the travel wheels comng into

cont act basedh drheh¢ mavehb ter sdk ofhire bhendlr &l sdeeglisdduadtoctne be
reduced. Further, in the branching device, interference between the
branch gm\caablwh@el offthehe ain déke vethe @uade rail,iand the alrivne soureq@nidar

side main line travel track and the branch line central guide rail,
and bet waeh mpuable rail are connected by a link, it is unnecessary to detour’

the link with respect to the near side central guide rail, so that the
initial cost of the switching mechanism can be suppressed.

[0021]

Further, according to a seventh aspect of the present invention, in
the branching device, positions of a lower edge of the branch line side
guide rail and a lower edge of the main line side guide rail are higher
than a position of an upper edge of the central guide rail.

[0022]

In the branching device, since a height of the branch guide wheel
abutting the branch line side guide rail or the main line side guide rail
becomes high, a possibility of the travel wheels coming into contact
with the travel track when the travel wheels burst can be reduced.
Further, in the branching device, interference between the branch guide
wheel of the track vehicle that is traveling on the far side main line

travel track and the branch line central guide rail, and between the



9 branch gui de wheel of the track vehicle that is traveling on the
branch Iine travel track and the far side central guide rail can be
avoi ded. For this reason, the track vehicle can snoothly travel on
the far side main line travel track and the branch line travel track.

00231 cancSHY PRl Cof tng! IOLR ARIERL (11 KIERSREbp! deCELOY o

t
central “gui e trac ransportation system inclu he "branchi ng
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[ 0025] According to the branching device of the present

i nventi dime thaeel neyelt ahidadie beadcnoinderastiftredk. and it is
unnecessary to install a shiftable travel track. Furthernore, the
swi t chi ng mg@hadism can be made small, and the energy consunption of
t he swi tchi ng nechani smcan be reduced. Further, according to
the track tAerspdinattoom syshdrmmepeehel phequesenhievenidan, ancemiral al

cost and runni ng cost of the branching device can be reduced. .
guide typg track transportation syst%m (iancludes the brancq'ung device

and the track vehicle.

[0024]

In the track transportation system, since the branching device is
provided, an initial cost and running cost of the system can be reduced.
[Effects of the Invention]

[0025]

According to the branching device of the present invention, the
travel track need not be shifted, and it is unnecessary to install a
shiftable travel track. Furthermore, the switching mechanism can be
made small, and the energy consumption of the switching mechanism
can be reduced.

Further, according to the track transportation system of the
present invention, an initial cost and running cost of the branching
device can be reduced.

[Brief Description of the Drawings]

[0026]

FIG. 1 is a plan view of a track transportation system according
to an embodiment of the present invention.

FIG. 2 is a cross-sectional view taken along line II-1T of FIG. 1.

FIG. 3 is a cross-sectional view taken along line [1I-11I of FIG. 1.

FIG. 4 is an explanatory view showing a state in which a track

vehicle travels on a main line travel track in the track transportation



[Brief Description of the Drawi ngs] [0026] FIG 1 is a plan

view of a track transportation systemaccording to an enbodi nent of
the present inventi on FIG 2 is a cross-sectional view taken al ong
line Il-11 of FIG I. FIG 3 is a cross-sectional view taken along

|ine of fét%l ]acc !r%neg tbsch%”elﬁiSB'd?l%‘h?r&f t‘H E’@J&%"é"ﬂ@eﬂt@%ﬁte in
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present invention. an expl andtory view show ng t

state igradd ¢Bhidie trhdelks YRNhE! Malin aVed $reIti@cRBINtHE fRckr avel
track in the track transportati on system according to the enbodi nent

of the prasgoirtativentyisodm accordifpGo thd sniro dixpditnaf oliy preesnishow ng
a state in which the track vehicle travels on a branch line travel
track i mmyéetiopnack transportati on system accordi ng to the enbodi nent
of the present invention.

FIG. 6 is an explanatory view showing a state in which the track
vehicle travels on a branch line travel track in the track transportation
system according to the embodiment of the present invention.

FIG. 7 is an explanatory view showing the state in which the
track vehicle travels on the branch line travel track in the track
transportation system according to the embodiment of the present
invention.

FIG. 8 is an explanatory view showing a layout or dimension
relation of each rail of a branching device in the track transportation
system according to the embodiment of the present invention.

[Mode for Carrying out the Invention]

[0027]

Hereinafter, a track transportation system according to an
embodiment of the present invention will be described in detail with
reference to the drawings.

[0028]

The track transportation system of the present embodiment is
equipped with a central guide type travel facility in which a central
guide rail is provided in the center of a travel track, and a track vehicle
that travels on the travel track. Therefore, prior to the description of
the travel facility of the present embodiment, the track vehicle that
travels on the travel track of the travel facility will be described with

reference to FIGS. 2 and 8 first.
[0029]



FIG 7 is an explanatory view showing the state in which the track
vehicle travels on the branch line travel track in the track
transportati on system according to the enbodi nent of the present

i nventi on. FIG 8 is an explanatory view showing a | ayout or

froncporter oA Sh A0 O B ARAPATRF T ATt
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Hereinafter, a trac por on system according to
of the PoLeERM of RHENIRBIMbUybe described in detail with reference

to the draw ngs. [0028] The track transportation system of the
present enbodfgudy] i s equipped with a central guide type travel
facility in ich a central guide rail is provided in the center of a

travel track,Thadraveélr appanveahset @ atmtathavplipped whdh arpaneloftirackl
Therefore, prior to the description of the travel facility of the
pr esent wdrdsddidrentangatein mavkh iedtiveldsht digectivavelms aple dhsutvablzl
track of the travel facility will be described with reference to

FI GS. 2cgnaegtimg the ppppoditravel wheels 3, a pair of central guide wheels 5

lined up in the vehicle width direction and disposed at a more inner side
than the pair of travel wheels 3 in the vehicle width direction, a guide
frame 6 rollably supporting the pair of central guide wheels 5, and a
steering link mechanism 9 that supports the guide frame 6 so as to be
able to pivot around a pivotal axis perpendicular to a floor surface of
the vehicle body 1 at a central position of the vehicle body 1 in the
vehicle width direction and steers the pair of travel wheels 3 in
connection with the pivoting of the guide frame 6 around the pivotal
axis. |

[0031]

Each travel apparatus 2 further includes a pair of branch guide
wheels 7 lined up in the vehicle width direction and disposed on
opposite sides of the vehicle body 1 and a guide rod 8 extending in the
vehicle width direction and rollably supporting the pair of branch guide
wheels 7.

[0032]

Each travel wheel 3 is a tire whose outer circumferential portion
is formed of rubber and whose interior is sealed with a gas.

[0033]

The pair of branch guide wheels 7 is disposed at a more upper
side than the pair of central guide wheels 5. Further, as shown in FIG.

8, the pair of branch guide wheels 7 in the front travel apparatus 2 are



The track vehicle V of the present enbodi nent includes a vehicle body
1, and travel apparatuses 2 installedign front of and behind a | ower

portion of the vehicle body 1. [0030] The travel apparatuses 2

are each equipped with a pair of travel wheels 3 arranged in a

hi cl wi dt h h i f
tvreﬁ'vZ: A0 AT §HharTng P sBE: P THb dif A GRAVER £y R <BR ?héﬂd
Vot Cor e Bl QiAo ATt AIRREL BT A e (R 3{%‘&’2?56%‘*’?"%?? Bt 0 e

6 roll a'ah%/ H SURPAL ti mr&f}%ap%we%aﬁ%krﬁénw é@nwﬁegﬁdé,wﬁ@ehsas
steering I'ink nmechanism 9 that supports the guide frame 6 so as to be

abl e t oCnit¢etcins OmmerehtPaVpbalioaXicT MRy PENtiIE hade twhéc Il Pahdsuid ace
of the vehicle body 1 at a central position of the vehicle body 1 in

t he vehiceheraMgltilledwheetd Sm@nfbshedrod dhelpsiic bafdyt savielaswhedhand in
connection wth the pivoting of the guide frane 6 around the pivotal
axis. [©ooBhgr. Each travel apparatus 2 further includes a pair of
branch guide wheels 7 lined up in the vehicle width direction and

di sposed on dfftstli e sides of the vehicle body 1 and a guide rod 8

ai 1 of b anchhESteD AsdaTE mee d%r&%%i' “SusPorEsdhe et ided ”g\wéﬂe
JRER SR S ACH U R S TR S
aut S igelc o Bof TROREE g BRAPSPERGEI8 SEP 00 Bk cfon
branch gyitde WRR! fod 8 Th the vENPAte i aMEWi AR RL USTIZats€ the steering
link mechanism 9 steers the pair of travel wheels 3 in response to the
pivoting of the guide frame 6 on which the central guide wheels 5 are
installed and the vehicle width direction displacement of the guide rod
8 on which the branch guide wheels 7 are installed.
[0035]
Next, the travel facility of the present embodiment will be
described.
[0036]
As shown in FIG. 1, the travel facility of the present embodiment
is equipped with a travel track R, a central guide rail 10 disposed in the
center of the travel track R, and a branching device D.
[0037]
The travel track R includes main line travel tracks Ra and Rb and
a branch line travel track Rc branching off from the main line travel
tracks Ra and Rb. Hereinafter, based on a branch starting position BC
at which the branch line travel track Rc begins to branch off from the
main line travel tracks Ra and Rb, the main line travel track Ra located

at a near side in a traveling direction with respect to the branch starting



12 disposed at a nore near side than the pair of central guide wheels
5, and the pair of branch guide wheels37 in the rear traveling device
2 are disposed at a nore rear side than the pair of central guide

wheel s 5. Quter circunferential portions of the branch gui de wheels 7

g eSS DRI elogsaes & 806 LRl A0 SLATrReRIg SpETBS
the guide,irg t‘?a{%’l 1 c'k R t941 48 1205 ﬁi % 3R liPa @hﬂ !cﬁr% tiB%
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vehicle width direction. That is, ﬁe steering Iink nmechani sm9

steers ulEinPHne @hver avalk Riveel Bu3theﬂ haspanse the i pineotriargl of t he
guide frame 6 on which the central guide wheels 5 are installed and

t he vehidakswRdtdndRbett itbe tdawgll @aekenidthf direetigm, de s rded aB wdn chhiheh
the branch guide wheels 7 are installed. [0035] Next, the
travel basithtinotraved saekdhe catbods rerntelimed apeaioseet bide, 410b 86
As shown in FIG, 1, the travel faC|I|tfy of the present enbodinent is
equi ppe@PROEH easideagbithe dagrr Ride 18 aheifing d gsiane opdst shdp - di sposed in

t he center of@é%e&ltravel track R, and a branching device D. [0037]
The travel includes main line travel tracks Ra and Ro and a

b h i I b ff f

tiiggs R ancil B DrabFBFNe REaTE R A% teenhaTuR AT TP Mbt RS ehiflshVac
t t t
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| ocat edn?émallﬂ%atrra%ﬂ?rdc’k Rbt AAYeheraticheGhieaRaVet FrdcgSRRCt to the

branch starting

[0039]

Such a branching device D includes a branch line side guide rail
20c¢ that is disposed from the near side main line travel track Ra to the
branch line travel track Rc at the inner side of the travel tracks Ra and
Rc, a main line side guide rail 20b that is disposed from the near side
main line travel track Ra to the far side main line travel track Rb at the
outer side of the travel tracks Ra and Rb, a switching mechanism 40
that changes a position of the branch line side guide rail 20c and a
position of the main line side guide rail 20b, a near side central guide
rail 10a that is the central guide rail 10 of the near side main line travel
track Ra, a far side central guide rail 10b that is the central guide rail
10 of the far side main line travel track Rb, and a branch line central
guide rail 10c that is the central guide rail 10 of the branch line travel
track Rec.

[0040]

The near side central guide rail 10a is configured so that, at a

traveling-direction near side with respect to a portion b at which the

central position of the far side main line travel track Rb in the travel



13 position BCis defined as a near side nmain line travel track Ra,
and the main line travel track Rb locaeted at a far side in the
traveling direction with respect to the branch starting position BC
is defined as a far side main line travel track Rb. Further, based on

b oort B S e AT KT i stk B LG, b2 PhnadieR . Bithatias;

definedas s pfl WIPE ke chgt t?gggﬁ}%ngﬂpﬂﬁﬁﬁ Eﬁancﬁ{ n B€ i} RBET, SA de 'S

defi ned As°an outer ng devi ce

devi ce %Meli%@ﬁr thee thadks. VelF'u?h’?ethﬁ@ faheineensidl lf'i%'enreﬂll 'T%b is

travel track to any one of the near side main line travel track Rb

and thecbn@iafteld ¢ thagval a tf &eddifme fak @989]with resg%@@ho&hbrl@@ﬁh@tﬁ\g}
device D includes a branch Iine side gui de rail c that is disposed

from t het welairc hsiltbecemirnl Ipiosétibhavethd fackiRantaintliee ir anelhtrlaickeR b in
travel track Re at the inner side of the travel tracks Ra and Re, a
mei n | i blee $rafeclglriade wadth dotectinen cresstissihusbhifclomnchravehrtratld®c,
main line travel track Ra to the far side main line travel track Rb
at the @Jtréwebmedufeqtm vﬁarléu de¢ vaidhsrerpeahdo Rotrayesigg Eai pigle end

mechani sm 40 t hat _.chan oSi tj of the branch J.ine side guid
rail 208 4ha laapla)émé Pt %rﬁﬂ. ﬁHP.lﬁeseé.%ﬁeadam%hpg.ﬂeaz'oﬁd% e‘h ar

si de cen 'i;al qiﬁ 10a iS th ra th
ey o hibhy B! Bhe piRRch Nihe it EFRE Bt AU e Bt ieflsd
L0b thaghafs aIthtf’zﬁ&g'iﬁé fapisdge ith Iﬂe%Rt%pt&Qea pghlahdf FUMd e

travel r ack branch |1 ne ce e rai

central gyid8 ﬁ@dx't:o%PoPﬁlﬁhﬁ‘ra%ﬁ%He trB@el f@éﬁt' REraCHh Reravle?Q40¢ Kk
The near side central guide rail 10a is configured so that, at a

travel i ngdeh EessQONNAREsSE URe Viak i desRENt 11 &ranel ti &k RiAta whi ch
the central position of the far side main line travel track Rb in the
travel traveling-direction near side with respect to a traveling far side end of
the branch line side guide rail 20c is set as a traveling near side end
l16c.

[0041]

The near side central guide rail 10a stands abreast with a
traveling-direction near side portion of the main line side guide rail
20b in a direction along the travel track R. Further, the near side
central guide rail 10a also stands abreast with a traveling-direction near
side portion of the branch line side guide rail 20c in the direction
parallel to the travel track R. A length dimension of the portion at
which the near side central guide rail 10a and the main line side guide
rail 20b stand side by side in the direction along the travel track R and
a length dimension of the portion at which the near side central guide
rail 10a and the branch line side guide rail 20c stands side by side in
the direction along the travel track R are substantially the same in the

present embodiment,

[0042]



14 track width direction crosses the branch line travel track Re, a
traveling far side with respect to the branch starting position BCis
set as a traveling far side end 15. Further, the far side central
guide rail 10b is configured so that, at a traveling far side with

respect to the,pgetigg. Beateahl o) GHALLANBONILhOP ALy LA L Blin

side main |lin Wi dth directi
crosses Lhe i@ %‘Hdrﬂ%t‘tthé‘ﬁ hid T RfKs R oBidL Y ifll 4 8¢ dccfi‘oﬁ'ear

'2
side with resp ercbt to trave I'ng far S|d8 end o? ?:lg msun‘ltlne si de

gui de r@léng(me'f%rsﬁﬁefﬁa% llﬁ?evﬁla'vrég tpgel 1o de FRAthelGihe BrtdIelinet he
branch i ne centr al guide rail 10c is configured so that, at a

travel i ggnf@ @iide miil hocespads diaeasparith cantr@vatm\ghfaihsmep@ﬁnbﬂ alf
position of the branch line travel track Rc in the travel track width

directi oine breasshdinhbesifarguwiddaarhi2icl ime direv@bntalank e beanch line
traveling-direction near side with respect to a traveling far side
end of trevedrtanek R¢ne side guide rail 20c is set as a traveling near
side end 16c. %{0041] The near side central guide rail 10a
stands abreask®Q43lh a traveling-direction near side portion of the

R Eu'ri ner - ?ﬁe%ﬁ'éﬁs tisashcBRe e g rail BOFoand kg bl el z
out de- r S8 gal T ObLEEH B8 PFBRR &L FEIP 'S 800 st Pharch ¥ flg 1R
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the direghl ﬂﬂ:reb@ngnah%%@%hetfaﬂ%kzﬁ and 28b enat @ré"dﬁ?ﬂ%&{‘a@fa the

portion at which the near side central guide rail 10a and the branch
line sigenvalide fafishd2Qd dicamds abildaabls 35cand25besodhs estdqartiaheng

the travel track R are substantially the sanme in the present
enbodi nevith theOs2yable rails 25¢ and 25b and are fixed relative to the travel
track R.
[0044]
The switching mechanism 40 is a device that, between a branch
line guide position BP at which, of the pair of branch guide wheels 7,
the inner branch guide wheel 7i is engaged with the movable rail 25¢ of
the branch line side guide rail 20c¢ (hereinafter referred to as “branch
line movable rail 25¢”) and the outer branch guide wheel 70 cannot be
engaged with the movable rail 25b of the main line side guide rail 20b
(hereinafter referred to as “main line movable rail 25b”) and a main
line guide position MP at which the outer branch guide wheel 70 is
engaged with the main line movable réils 25b and the inner branch
guide wheel 71 cannot be engaged with the branch line movable rail
25c¢, switches positions of the branch line movable rail 25¢ and the
main line movable rail 25b.

10045]

The switching mechanism 40 includes a driving machine 43



15 The far side central guide rail 10b stands abreast with a
traveling near side portion of the maigh line side guide rail 20b in a
direction along the far side main line travel track Ro. Further, the
branch line central guide rail 10c stands abreast with a traveling
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[ 0045] The swi tching frechani sm 40 1 ncludes a driving machi ne 43
the second link 42 based on the traveling far side end 26b of the main

line movable rail 25b, and switching the main line movable rail 25b
between the branch line guide position BP and the main line guide
position MP.

[0046]

The driving machine 43 includes a drive source such as a
hydraulic cylinder, an electromagnetic cylinder, or an electric motor.
When the electric motor is used as the drive source, for example, a rack
and pinion is used to convert rotational motion into linear motion of the
electric motor.

[0047]

Herein, although the driving machine 43 is disposed at the more
inner side than the branch line movable rail 25c, the driving machine 43
may be disposed at a more outer side than the main line movable rail
25b. Further, although the driving machine 43 and the branch line
movable rail 25¢ are connected by the first link 41 and the driving
machine 43 and the main line movable rail 25b are connected by the

second link 42, the branch line movable rail 25¢ and the main line



di sposed at a nore inner side than the branch |ine novable rail 25c,
a first link 41 connecting the driving; machine 43 and the branch Iine
novabl e rail 25c, and a second link 42 connecting the driving machine
43 and the main |ine novabl e raiI 25b. The driving machine 43 shifts
the first kK 4 the travel wi dth direction,
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branch EE?QHQQHQQprSItIOH BP and the main Iine guide position M.
Further, the driving machine 43 shifts the second link 42 in the
travel track pggigy direction, thereby swi nging the nain |ine novable
rail 25b connected to the second |ink 42 based on the traveling far

si de end 26b Af shvavmannF1Gng, nheateingralaghid5bailan® isdbtakdngf the
main line novable rail 25b between the branch Iine gui de position BP
and t heHraigell i n€hguiddepbss dispoaer scp obach pair of fTwegels il Vi payabked Hione
43 includes a_drive source_ such as hydraul i c cyllnder an
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link 41 and the driving nachine 43 and the main line novable rail 25b

are congestred dyideh@isd@ondHovky &2, ahyhendifiBBENfdr NEstaRVERIne] fsakdl, 25¢
and the main li1ne 17 novable rail 25b may be connected by one

connect nay bienksedas Ibhigsaconhesta pgirl o HKaeexdthidteads puralde e kiank 43

may be connected by a separate |ink. [0048] As shown in FIG 2,

t he cenvth¢r goddaceapppaOite difeetiredsof an H-steel . The H-steel is

di sposed so tﬁﬁhﬁﬁ pair of flanges 11 parallel to

Both the branch line side guide rail 20¢ and the main line side

guide rail 20b are formed of channel steel, i.e. the channel steel having
a web 22 which is a rectangular plate and a pair of flanges 21 formed
perpendicular to the web 22 along a pair of long sides of the web 22.
The channel steel is disposed so that the pair of flanges 21 is directed
in a vertical direction and so that the web 22 connecting the pair of
flanges 21 is directed in a horizontal direction. The channel steel
forms the branch line side guide rail 20¢ and the main line side guide
rail 20b. In the branch line side guide rail 20c and the main line side
guide rail 20b formed of the channel steel, inner faces of the pair of
flanges 21, i.e. faces opposed to each other, form side guide faces 23,
respectively. Herein, the channel steel is used as the branch line side

guide rail 20c and the main line side guide rail 20b. However, any

member may be used as long as it has faces capable of being formed



each other is directed in a vertical direction and so that a web 12
connecting the pair of flanges 11 is trected in a horizontal
direction. In the central guide rail 10 formed of the H steel, outer
faces of the pair of flanges 11, i.e. faces facing nmutually opposite
directi I I faces 13, respectively. Herein, the
H st eel %11% tﬁé) nag%rtahggcfggg fal”'guide rail 10. However, any nenber,
for |nstance @m ]steel may be used as long as it has a pair of
faces that are parallel to each other and face opposite directions.

[ 0049] Bet &, v cbp anchf birfcisid8 de Ul Hige Isay |of2@1fé m@ktm;ré% ny
line side guide rai’l 20b are formed of channel steel, i.e

channel ag¢ égbtdlded AQ aahwbihi22r wWhich, ksea wneha:ngalbarthpllﬁdle cﬁhdaaepal r
of flanges 21 fornmed perpendicular to the web 22 along a pair of |ong
si des ofwhdeds\iebu2®ts diné tbharmpbseieelofi sndibsposkdwdet Watet feispai r

of flanggs 21 is directed in a vertical direction and so that the web
22 connéewiengd t(bedisaited dry mpéwg]égrrrzh_lmeslruFI@cQédthmbaah@lnigzuoﬂ@avheel
direction, The channel steel forns the branch line side g
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|l ong as 1 £ Ras faces capa orned nto t SI e gul de

faces 23he [1PP2A] wheels 3HEH Qidt bhifxe pair of branch guide vvheel s 7 of
the track vehicle V are installed at a height at which, even when one

of the pair ofodyevel wheels 3 bursts and thus a position of one
branch gui de wheel 7 is lowered (indicated by a phantomline in FIG
2), the branc@ngthedetivdrelednd, tlee paabbé ceatdneuidet wheoid dcaf thd brazk
track surface of the travel track R The branch |ine side guide rail
20c andvehécleaVnis roefiguged g Heatr aimunod diséanestheteebetivean position
of such a hei ght as to be able to _be engaged wth_the branch gujde
wheel s #hafteg trhémgﬁtmwael dishaRce DefniceR ¢ epalrra%brm%laﬂgéuéedﬁh%ks

burst. [79051!'Jar this reason, even when one of the pair of travel wheels 3

bursts, an amount by which onec of the central guide wheels 5 is lowered
is smaller than an amount by which one of the branch guide wheels 7 is
lowered. As such, even when the pair of central guide wheels 5 is
installed at a position that is lower than that of the pair of branch guide
wheels 7, the central guide wheels 5 do not come into contact with the
track surface of the travel track R. Thus, in the present embodiment,
the pair of central guide wheels 5 is installed at a lower position than
the pair of branch guide wheels 7. For this reason, the central guide
rail 10 is installed at a lower position than the branch line side guide
rail 20c and the main line side guide rail 20b.

[0052]

A positional relation in the vertical direction between the central

guide rail 10 and the branch line side guide rail 20¢ and between the



On the other hand, the pair of central guide wheels 5 of the track
vehicle Vis configured so that a nutual distance there between is
shorter than a nutual distance between the pair of branch guide
wheels 7. For this reason, even when one of the pair of travel wheels
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line si 88rtRf He fallovwing BREP S ween the 19 central guide rail 10
and the nalneh#ﬂgislde guide rail 20b will be described in greater
detail . The c 1 guide rail 10 is installed so that a vertica

posit1on of aq, uaasE, oy Bereaty s | RURTENaRCL IRl 3 haiess gaoe

of the branch tha of a omer

the mai p, ey pifle rﬂéﬁrdﬁd%%% i 3he ThivellSaB oL ARASEh aagﬁh'a%t

t he bur st e travel whee escri ove al so Serves

the fol hayieng soyé@aﬁehe[t%@eﬁ]m% near 61U eSHOIM GNoFhES fad 5306 Rntdien
the track vehicle V begins to travel on the near side nain |ine

travel enadk rRbl 408, the teenthdlinguwieterathgelde baileldhid hecitedved ang
near side end 16b of the far side central guide rail 10b, the branch
i ne cembned sgld dé thaidentfal geidosdteeds &t. abn ithiecasd,did of uplper edge
central guide wheels 5. In this case, if an upper edge of the branch
li ne centrthe byaingd Haelcergeal gujdovaidetOais aray et ab@shltgh@m Rasah oa
| oner edge of the branch |ine side guide rail 20c, there is

possi bi F18% aol‘o‘tfﬁ’éefiﬂﬁe?f H?f‘arl?éﬂnetmlél’ée \/%‘é%lgl‘?ﬂed@i"d%@cb&h%%l%?anch
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rail 10C, p03|t|on o] branch 11 fe>cen

gui de r g, 10?3&%1%@9%9%%12% h@fnﬂeb?eﬂewa%rbaq\g@mpfmwﬁner

branch I|ne si de guidée rail er when the track vehicle V

begi ns pRahERURIidenwhbel bi amehiié rﬁ@aﬁm\mie ceatlal Raniardrding oeend r al
gui de wheel s reach the traveling near side end 16c of the branch

line cepbsélioguifiche aiplpet@alget b€ tharbraindd dastoaltrgugdede aall 1Obis S
| ocated at an outer side of the central guide wheels 5. Therefore, to
renove mapbssiwetithgndhat bé tbatlemw dr adgh ofuhde nanedllimo sgdé gaddbyailhe
main line side guide rail 20b |nterfer|n§_mjth the far side centra

d

gui de r&idic. 10Burdegosyhanophoftradle vappele @@ci@rs theravel ag) dee dagnell

guide r Efllrlf: %r%?fellsirgal((j%{clz %Yl\%rthtehggnttrg?tgulde er V\?rreggﬁethe traveling
near side end 16c of the branch line central guide rail 10c, the far side
central guide rail 10b 1s located at an outer side of the central guide
wheels 5. Therefore, to remove a possibility of the outer branch guide
wheel 70 guided by the main line side guide rail 20b interfering with
the far side central guide rail 10b, a position of the upper edge of the

far side central guide rail 10b is made lower than that of the lower edge



20 of the main line side guide rail 20b. [0054] The

af orenenti oned positional relation between the branch |ine side guide
rail 20c and the central guide rail 10 and between the main |ine side
guide rail 20b and the central guide rail 10 is set in order to avoid

interfer ?ﬁﬁgi Iﬁgﬁl\gﬁﬁe‘f tég(?%gru?g?lqa%%gg wheel s 7, which are gui ded by

the braRc and the main |ine side guide rail
20b, and the ﬁﬁﬁwal guide rail 10 in the vertical direction.For this
reason, when e c]entral guide rail 10 and the branch gui de wheels 7

gui ded by therRE aiTehe leh@i il e pBYitden AR 1a20kn BREWEDR tHRI Brdridie]iniede
guide rail 20b do not interfere with each other in the horizontal

directi efde Bhédakavie2posind en@lccnedadt dwidenedd 1Mohndeb grdteen 858]ain
Next, an operation of the branching device D of the present

enbodi méinte sttt gnidpeadt20m aofd tihe centwlt gualiecta] Vlassoet at edded th
such an operation will be described. [0056] First, an operation
of the bvahdhnkyfarsnaebetwpen thhdranabkewidlgi wheels 7mwwildphiare guided
traveling on the near side main line travel track Ra, is led to the
far sid@Yndicnbrame ding eide giide mail 296 2ad Hemaindinesidaetidgciall

vehi ol e Yras300tal ed hh Sueh ap PE LN WA B8 J35 e A"
reason, when the central guide rail 10 and the branch guide wheels 7
guided by the branch line side guide rail 20c and the main line side
guide rail 20b do not interfere with each other in the horizontal
direction, the above positional relation need not be met.

[0055]

Next, an operation of the branching device D of the present
embodiment and an operation of the track vehicle V associated with
such an operation will be described.

[0056]

First, an operation of the branching device D when the track
vehicle V, which is traveling on the near side main line travel track Ra,
is led to the far side main line travel track Rb, and an operation of the
track vehicle V associated with such an operation will be described
with reference to FIGS. 1 to 5.

[0057]

When the track vehicle V, which is traveling on the near side
main line travel track Ra, is led to the far side main line travel track
Rb, the switching mechanism 40 of the branching device D causes the
branch line movable rail 25¢ and the main line movable rail 25b to be

located at the main line guide position MP.

[0058]



Wien the track vehicle V, which is traveling on the near side main
line travel track Ra, is led to the far side main line travel track
Rb, the switching nechani sm 40 of the branching device D causes the
branch |ine novable rail 25c and the main |ine novable rail 25b to be

| ocated at thﬁs%@f-c{l}[‘%iiﬂ%m’. de [ppht itf?@émelkﬁ)g ar s%tillﬁecntgi 276% SR

in FIGS. 1 an traveling neat side end 27c of ranch 1ine

movabl e pi3hbh A% dhot MS1TR D A9 NGt 9 G8a OBl 2RI dPpbSitiOFApdisat a
position at which it iIs separated fromthe neafr side nain |ine travel

track Ryotonar g hheodibiar asvieichRaristdiparaea@s Fromt 11 RBhF shfc sidla
gui de faces 23 of the branch line novable rail 25c is |located at a

posi ti ohirad tidvied tridle R amewabd ahehingeirde deheelfor7thiaf rddsenpahe pfir of
branch gui de wheels 7 of the track vehicle V cannot be in contact

t her ewi shde Badeifaces 8 bf daherbrangd lineabbegabbd rads2S¢ ¢s llocateedatn a
position at which it cannot be engaged with the inner branch guide
wheel 7ibosgdeaidt walel thedanssihrageht gaids wheglideo ¥ e papsobbrapsh
branch |ine novable rail 25c are |ocated at a nore inner side than

t he innéP‘gPé}ﬁ]&?\e]@u? Useliacki Vel ReY Ga30R Lt & Icongat e Teavith.
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the main'line m)vableéail 25b cated at a position at which the

out er bhededbiguide Mhegte Toc Hledt feafRbfe PhndF 1Ed t B4 dRe VIRAGE Hréneh
the track vehicle V can be in contact therewith. That is, the main

| i ne nogabtie wihedl 2bbfithel tvaaked:ldtla Vpobat i Otratelivig oln tHeneat eide
branch gui de wheel 70 can be engaged therewith. Specifically, the
si de gumtwinf HoestragebtradkeRami n | i ne novable rail 25b are | ocated at
opposite sides of the outer branch gui de wheel 70 of the track
vehicle V. whi®9k traveling on the near side main line travel track
Tovabl e rai| BYGEE (RS (FANGIIRE S a6 06 bRt Potf 145 IR e Fv§ b ea
directi 9%1%%‘%%“% 1']1c1aafn Ijn%egtrlrlalenploim ?oﬁrl\ﬁﬁells ltorcaa(t:é(d a?zan[ ggt%C;]side of
the near side main line travel track Ra parallel to the near side main
line travel track Ra. The pair of side guide faces 23 of the main line
movable rail 25b is located at a position at which the outer branch
guide wheel 70 of the pair of branch guide wheels 7 of the track vehicle
V can be in contact therewith. That is, the main line movable rail 25b
is located at a position at which the outer branch guide wheel 70 can be
engaged therewith. Specifically, the side guide faces 23 of the main
line movable rail 25b are located at opposite sides of the outer branch
guide wheel 70 of the track vehicle V, which is traveling on the near
side main line travel track Ra, in the travel track width direction.
Further, the main line movable rail 25b at the main line guide position

MP is directed in a direction along the far side main line travel track

Rb.



Wien the track vehicle V, which is traveling on the near side main
line travel track Ra, is led by the ngar side central guide rail 10a
and then reaches a position at which the branch |ine side guide rai
20c and the main line side guide rail 20b are installed, the outer
branch gui de mﬂﬁﬁj 70 of the track vehicle Vis positioned between
the pair of si Juide faces 23 of the main |ine novable rail 25b,

and is all oved/f& €RRrddl QeRPNAQt Which ANV aQR$i Y ohhﬁleoﬁbﬁr ofdesi de
gui de faces 23. That is, the outer branch guide wheel 70 is kept

engagednvulhhlmhetraabmﬂadkewmahba BRithe 2ar Hdetdwntobhenidandil tbe

i nner branch gui de wheel 7i of the track vehicle Vis |located at a
more outead thicterdduhest hgosdiionodt wihdeh gukderahabeln2%idt gindebrahalc

| ine nmovable rail 25c, and is not allowed to come into contact with
ei t her ehdttie paiin lofe side gniddeaih@éd 23, irderlled, $heeastion, briamghout er
branch guide wheel 70 is guided by the main |[ine novable rail 25b.
Accor di ggwe valsefslhl)mf thertigckqvehirdetY dep esdhiodied betwearthe drif pd
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being guided by the main line i movable rails 28b. Wen the outer

branch guidefwhéelguideofaciche23 odcthevietimite]l ver machadde trhel 2fayehidng
far side of the main line imovable rail 28b, a portion of the
travel i ngidilleetdoe aesnre gitdecaritachevitheither oif ddecesirel siglei geidei |
10b is |l ocated between the pair of central guide wheels 5 of the
track véaeey é3v. Femthisreased,dier owrerchi agtﬁ%l@’lvme?%% gaidetept

engaged with the far side n |.. guide rail For this.r on
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|l i ne gui Crosses t e branc

travel brs%cht%%dsnwmhpe PHO0RsEr %ﬂaﬁé@\gﬁj ideNghesl §Beisl @iiddd8yfien
line travel track Rb. However, since e branch Iine Tentral gw de

rail 10gndis riae mostadhé edllansa, portion at which the central position
of the branch line travel track Rc in the travel track w dth

direction intgrseklts the far side main line travel track Rb, the
travel wheels 3 of the track vehicle V that is traveling on the far
side main |indstshowen inrBldk. R vwlrevehe ontehbrangh guddemaheel Vaef the
travel track Rb w thout com ng intg contact with the branch line
central tipfikdEchigle Yois. slll(fgq;g%rom the main line movable rail 25b to the

main line immovable rail 28b continuous with the main line movable
rail 25b, the track vehicle V travels on the travel track, i.e. the far side
main line travel track Rb, parallel to a direction in which the main line
immovable rail 28b extends while being guided by the main line
immovable rails 28b. When the outer branch guide wheel 70 of the
track vehicle V reaches the traveling far side of the main line

immovable rail 28b, a portion of the traveling-direction near side of the



Next, an operation of the branching device D when the track vehicle
V, which is traveling on the near sidgsmin line travel track Ra, is
led to the branch line travel track Rc, and an operation of the track
vehicle V associated with such an operation will be described with
referen I o1 o] o0 - f hicle
Ve oty SR bt e Braeli Ao 1 RBteg, boyyeell Ble B AR B
led to ARG ¢! 4 ) t : t .t Ghl irEFhagy 40 of
t he bra%gﬁ?ﬁg dech%%% %]gufgglscktigﬁl&rlgﬁé'h rﬁhﬁwﬁﬁﬁglﬁ{%‘r al I@%tf:rmand
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line, the traveling near side end 27b of the main |ine novable rail
25b at {ine brarthréclhnRigwiidde pbosipdiornBienigal guatedviacels pogetgwdedt
which it is separated fromthe near side nmain line travel track Ra
toward &y e Bar sidgeceryal iiideri@akdfb-t he pair of side guide faces
23 of the main |ine novable rail 25b is |ocated at a position at

whi ch the outld0&lanch gui de wheel 70 of the track vehicle V cannot

be i h ith. Th i in i bl il b i
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traveling on the near si main |1 ne travel track

Furt her ¢hé I¥ar s v ehh 701 iR ra%ed@r £01€ RY.C efowbeeNraned thien®rvhebine
rail 25c at the branch line guide position BP is |ocated at an inner

si de of ceheralgaridei gdal mdicnid hoe ihsaNRd tt ackoRaoalaanght tle theakensigle
main line travel track Ra. For this reason, the pair of side guide
faces 2posftivheobtlenbhahiimdimovebicd track R&dnitdhel wastbdratk avigdolsi tion
at which the inner branch gui de wheel 7i of the track vehicle V can
be in cdmesdion hatanaeets thidar issde phainpHaschavehérard B, dheairpvebe i s
| ocated at a position at. which the jnner branch guide ee] . 71 can be
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| i ne guide po[fdddﬂ” BP is directed in a direction along the branch
line travel track Re.

Next, an operation of the branching device D when the track
vehicle V, which is traveling on the near side main line travel track Ra,
is led to the branch line travel track Rc, and an operation of the track
vehicle V associated with such an operation will be described with
reference to FIGS. 1, 2, 6 and 7.

[0064]

When the track vehicle V, which is traveling on the near side
main line travel track Ra, is led to the branch line travel track Rc, the
switching mechanism 40 of the branching device D causes the branch
line movable rail 25¢ and the main line movable rail 25b to be located

at the branch line guide position BP (indicated by a two-dot chain line



25 [ 0067] When the track vehicle V, which is traveling on the
near side main line travel track Ra, 26 |led by the near side central
guide rail 10a and then reaches a position at which the branch |ine
side guide rail 20c and the main line side guide rail 20b are

i nstall gg Bﬂglﬂ&ﬂelr Qr ﬁ”ﬁfk}gu'ldgﬁﬂ"f% 7i of the track vehicle Vis

posi tione he pai r ~ of uide faces 23 of the branch line
novabl e rail 3}3% and is allowed to cone into contact with any one of
the pair of sn e guide faces 23. That is, the inner branch guide

wheel 7i is keptindngaeadinFil. tihe bﬂ]ﬁﬁﬁhahtdﬂﬁ MY abhé€ tFaldli R Gre a®n
the other hand, the outer branch guide wheel 70 of the track vehicle

Vis | ogbdedndt22b nirehel maen 1$helen s hai e heil @y aofthsildanghildecfacds
23 of the main line novable rail 25b, and is not allowed to cone into
cont act pwsithosiBRas locathe apai posftien dd whideif axespaditefidironhike
reason, the inner branch guide wheel 7i is guided by the branch |line
movabl enear Isigsanaisc boedingyey tragk Riotiward pR@uE: $ide. t riek thishi cl e
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vehicl e s on the travel branch |line travel

track Reuidé figed T c@dhio®bd Bn b@@thbﬁe\bft@nCthb@ﬁ"ld: vabke ofaille
28c ext énds whil e bei ng gui ded by the branch |ine innmova ferail 28c.

When t heidageaidbdrfaneh 2¢ub fieheheein Tineomdvubltrrack 29eharel kb ddtedaahes
the traveling far side of the branch line imovable rail 28c, a
porti onnufret betar sivel thag: the ectéohraeah miide wheehdo thn aratk | i ne
central guide rail 10c is positioned between the pair of central

gui de wieBlglesVofhaths trayelingenn dhe nearrighe maintlhge geayelofragknkaal
gui de wheel s [50(#@ kept engaged with the branch Iine central guide
rail 10c. Forl® reason, the track vehicle V travels on the branch
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movable rail 25¢ at the branch line guide position BP is located at an
inner side of the near side main line travel track Ra along the near side
main line travel track Ra. For this reason, the pair of side guide faces
23 of the branch line movable rail 25¢ is located at a position at which
the inner branch guide wheel 7i of the track vehicle V can be in contact
therewith. That is, the branch line movable rail 25¢ is located at a
position at which the inner branch guide wheel 7i can be engaged
therewith. Specifically, the side guide faces 23 of the branch line
movable rail 25¢ are located at opposite sides of the inner branch guide
wheel 71 of the track vehicle V that is traveling on the near side main
line travel track Ra in the travel track width direction. Further, the
branch line movable rail 25¢ at the branch line guide position BP is

directed in a direction along the branch line travel track Rec.



Incidentally, the track vehicle V is guided by the branch line side
guide rail 20c of the branch |line guige position BP, and partly
crosses the far side main line travel track Rb in the process of
traveling on the branch line travel track Re. However, since
the far side m ]al guide rail 10b is not installed at a portion c
at which the ctentral position of the far side main line travel track

Ro in the trayggled El@é"fré(@l@lﬁfﬁh i feeet iﬂ%%@{&%ﬁ@%@ﬁi {g{@ﬂe&rhid}@.

travel track Rc, the trave eels’3 of the trac e Vthat is

travel i pgai@nlihiBerravanemdd R, tikakal by tRekndde didavedntonl theddranchoa
line travel track Re without comng into contact with the far side

central agdi e a¢dchk@ba plB@#A0h at whickbahbasranch lihe fddesanitde rail 20¢
enbodi ment, the track vehicle V, which is traveling on the near side
mai n | i madtthevaelainrlack skde gwedeeadhit @ Obhard amstailda, rrhicnininieme tamahel
track Ro by the main |ine side guide rail 20b of the main |ine guide
posi ti ogunpe valmerel R of thektiraekivahdcle ks Plosigonediegtivgrothe painedr
side main line travel track , is led to the branch line travel
track R&1%S supde fasperd 3y Pﬁéhgiahf@ngbildeerrapwabbf‘cr%ﬁ the prdderllowed
gui de position.BP. [0071] . Furth i n the.present  enbodi ngnt,
95, Gesorp i anBye CoRACk Wjbhaave ¥t 13 (heaPet Shel GoE e B oREs Ao ne
travel - L . ' v v, t '
el O SR PERBAAOS R A8 P bat GRSKRE P e B
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travel &y P dfnhichgatkavaliclé acks Wodhtedht @CHIoB inner side than the
pair of side guide faces 23 of the main line movable rail 25b, and is not
allowed to come into contact with cither of the pair of side guide faces
23. For this reason, the inner branch guide wheel 7i is guided by the
branch line movable rail 25¢c. Accordingly, as shown in FIG. 6, the
track vehicle V travels on the travel track, i.e. the branch line travel
track Rc, parallel to a direction in which the branch line movable rail
25c extends while the inner branch guide wheel 7i is guided by the
branch line movable rail 25c.

[0068]

As shown in FIG. 7, when the inner branch guide wheel 7i of the
track vehicle V is shifted from the branch line movable rail 25¢ to the
branch line immovable rail 28¢ continuous with the branch line
movable rail 25c, the track vehicle V travels on the travel track, i.e. the
branch line travel track Rc, along a direction in which the branch line
immovable rail 28c extends while being guided by the branch line
immovable rail 28c. When the inner branch guide wheel 7i of the

track vehicle V reaches the traveling far side of the branch line

immovable rail 28¢, a portion of the traveling-direction near side of the



intersects the branch Iine travel track Rc or at the portion c at
which the central position of the braga&h line travel track Re in the
travel track width direction intersects the far side main line travel
track Rb, and the central guide rail 10 is not installed at these

POr ! Oy ERLR LS Ry Idh KNP IR pbs ATHRNA Hlve Suldp ko

rel ated ar avel track and e central e rail

are not c%ﬂ'trfatl%ﬂd% ANEROdYopind ifadil FKRI(IROVT ar TRREES vwehgaﬁsaﬁct to

the branch starting position BC, interference between t

central cgHtdg gwiide WhRedNd dekbpaBaBakEdavithaMR) btimeK 17 centtal
bet ween the branch line central gui dé rail 10e and the far side main

l'ine tragueletradlckORD dédr bieisaneausdad.thEA0ZL vehicle Astdesds iomethebove,
in the present enbodinment, since it is unnecessary to shift the
travel traskhRing teaeelitgank Readtarovandst whiileatlshipiati ablf ecntealeguitdeack
R Furthernore, the svvitchi\gﬁ mechani sm 40 can be made snmall, and the

ener gy oWmAlApt Ron 2ofidedd s ilie dirnghneanengriAou br pid ¥iduced. As a

result, in the esent enbodi nent, the initial cost and runni ng cost
of the br anchfq{gf’r%]ew ce D can be reduced [0073] Next, a | ayout
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crosses the far side main line travel track Rb in the process of traveling
on the branch line travel track Re.

However, since the far side central guide rail 10b is not installed
at a portion ¢ at which the central position of the far side main line
travel track Rb in the travel track width direction intersects the branch
line travel track Rc, the travel wheels 3 of the track vehicle V that is
traveling on the branch line travel track Rc travel on the branch line
travel track Rc without coming into contact with the far side central
guide rail 10b.

[0070]

So far, in the present embodiment, the track vehicle V, which is
traveling on the near side main line travel track Ra, is led to the far side
main line travel track Rb by the main line side guide rail 20b of the
main line guide position MP, and the track vehicle V, which is traveling
on the near side main line travel track Ra, is led to the branch line
travel track Rc¢ by the branch line side guide rail 20c of the branch line
guide position BP.

[0071]

Further, in the present embodiment, as described above, track

vehicle V is led to the far side main line travel track Rb or the branch



the branch line inmovable rail 28c and the nmain |ine inmovabl e rai
28b in the direction along the travel2Track are defined as X2. [0075]
Al so, length dinensions of a portion at which the near side central
guide rail 10a and the nmain line side guide rail 20b stand side by
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directi oyt Oghide taavRIc.t T 70k 1@ 8 rédefdMeth@8enal s¥@dElrail 10 need

Further, |ength™di nensions of a portion at which the far side central

gui de raiot P aadicldngt mRé Hortive biddewpuddlene ajent2Z0bp 6§iansh Sifd@cbfar
side and a portion at which the branch Iine central guide rail 10c
and t hesbdamechin line shdel gricdeRbaid tROerstandaskdeidyh didetlrased on
the direction along the travel track are defined as X4. [0077]

Fur t her interdiestsaricebtimansinentiaselvdack Re or avehé pgriiearc si ddhiehdhkee
of the branch line central guide rail 10c_and the traveling near side
end 16bcentitegsifiody aé thernagichghingdranel tragh Basiadtlyh taweltiraghk|
track width djrection is defined as Y, [0078]. urthe re,

di st ancdit §?%H°Béﬂ’\7\%@?°ttﬁéﬁ‘éécﬁf sage I&eﬂ‘ﬂﬁééﬁgegtf&rcktﬁg?ﬁpénﬁ‘e

! 2 h | ..qui de wheel s 5 of |
hppar at GERBAIETAE Pof Wt BE ke et Sutol  dGraBT reades
the. br ajRRHE,FisASfE s EBGRLER AR IFFRe (0PSB IerRY' HRCRR fradcf”

for war d4 pagkygagdpdi %&ﬂtrhp ulide 3811 BRAN8E shifteliniPedLid Oy atRfe

di stance di nensi on betweernn a central position of the axl'e 4 and an

out er ?(ﬂﬂeﬁvdﬁn%ff@r tsi gy ebithheehedt Rasad Bndhestehing powitdléh BICT ecti on
is defined as L3.
interference between the far side central guide rail 10b and the branch
line travel track Rc, and between the branch line central guide rail 10c¢
and the far side main line travel track Rb can be avoided.
[0072]
As described above, in the present embodiment, since it is
unnecessary to shift the travel track R, there is no need to install a
shiftable travel track R. Furthermore, the switching mechanism 40
can be made small, and the energy consumption of the switching
mechanism 40 can be reduced. As aresult, in the present embodiment,
the initial cost and running cost of the branching device D can be
reduced.
[0073]
Next, a layout and dimensional relation of each rail will be
described.
[0074]
As shown in FIG. 8, length dimensions of the branch line

movable rail 25¢ and the main line movable rail 25b in the direction

along the travel track are defined as X,. Further, length dimensions of



29 [0079] The branching device D of the present enbodi nment
meets the follow ng conditions (1) to243). [0080] (1) L3 <Y

This condition (1) nmeans that the distance di nension Y between the
traveling near side end 16¢c of the branch line central guide rail 10c

and the%ﬁé%‘fﬁLEP?lH@@n b95n & é‘galgl%d@];nhh&efﬂfalﬁ'lqﬁeqﬁmﬁ)@hbgyhgﬁ

rail ave rac rection I's greater than t
di stance ‘B' ﬂ?é gmré& S LMBRE tth*%elir‘é%ﬁ 'i?sickpﬂﬁé i@ f akhre, axle 4 and

the outer edge o thetravel “whee in the vehicle w dth direction.
[ 0081] 7s§]own in FIG 3, the travel wheels 3i of the inner
side of the track vehicle Vthat is traveling on the far side main
line travel tA&dak IRmgthndiavensionendhg port o antvelcicimtlid nehe sbdanch
line central guide rail 10c by neeting the condition (1). Mboreover,
the travehtmienlide3aibf Onlmdbthemandenofsidbguidackivehb sitand/sidabyi s
traveling on the branch line travel track Re can avoid com ng into
cont act si¢ Bndha pPatiogi g wddahridye @@@Tdéldreapﬁn@‘@ﬂ) suide rail 4 rﬂe@%rﬁhe
snmoot h traveling of the. track hicle V eal i zed,. When t
Thner t PN MGG EiHe TRY EPACKRORIIOF BN HIBI (BeHESEh PAGHORE
the far ne tr track Rb have a possibility of com ng

into coﬁﬁ%gfa‘(/ﬁttr{a{;kearﬁrgﬁ%éﬂefll?'ﬁe entral guide rail 10c or when the

outer travel ]s 30 of the track vehicle V that is traveling on
the branch line travel track Rc have a possibility of coming into

contact wth fhgpkar Iékdt‘?l ﬁﬁﬂkfn@lmﬂs“b?'% g@f(}m&% »which $hPrrat &4l e

that the position oT e traveling near 6¢c of the branch

l'ine ceeteﬁ@ﬂalg%ulfé@ a8l l1 0b0gnandet RQiPOHi d kde gfulaéleanr 2uBlJtagdndae
side end 16b of the far side central guide rail 10b are shifted to

the travegldidg 4iad agicei@ndt tviei ohi Steabecench hieres¢ omtri(l leeti deenilt héc and
travel ing near side ends 16b and
the branch line side guide rail 20c stand side by side based on the
direction along the travel track are defined as Xj.

[0077]

Further, a distance dimension between the traveling near side
end 16¢ of the branch line central guide rail 10¢ and the traveling near
side end 16b of the far side central guide rail 10b based on the travel
track width direction is defined as Y.

[0078]

Furthermore, a distance dimension between the central guide
wheels 5 of the front travel apparatus 2 and the central guide wheels 5
of the rear travel apparatus 2 in the forward/backward direction is
defined as L;. Further, a distance dimension between the central
guide wheels 5 and the branch guide wheels 7 of each travel apparatus 2
in the forward/backward direction is defined as L,. In addition, the
distance dimension between a central position of the axle 4 and an outer

edge of the travel wheel 3 based on the vehicle width direction is

defined as Ls.



30 16¢c based on the travel track width direction is increased. [0082]
(2) L2 < X3 and L2 < X4 The congdtion (2) nmeans that the length
di nmensi on X3 of the portion at which the near side central guide rai
10a and the main line side guide rail 20b stand side by side and the
| engt h dinensgﬂp7 of the portion at which the near side central
guide rail 10a and the branch line side guide rail 20c stand side by

side are greafft gAarnine Hgtanss i ¢ QM tLdm BB HYRRR t (e GEIHd 2l
t he ganch ?e \/\ﬁeagf ﬁ

gui de wheel s 5 an gul s 7 of the travel apparatus

2 based rgn obiei of O6 MBI tE6RAGKYABA3di rection. Furthernore, the length
di mensi on X4 of the portion at which the far side central guide rail

10b and the npi080] ne side guide rail 20b stand side by side and the
| engt h di nension X4 of the portion at which the far side central
guide rail 100 )ahd <Ae branch line side guide rail 20c stand side by
side are greater than the distance dinension L2. 50083]_ By
meeting the cbhifi epvditign, (lnhasanpdhpt dhe distande dppanatas Y2behwees
the branch part, the state in which both the branch guide wheels 7
and t hetBedfavglipginfarwide & & 1occobiyadaanch ding P‘Pé“gb”’rlr%‘é neRihg Oc

id il be reliably. d hi . it
R e T
0 e TR b PE R Bl 5t TR0 AR AL R A e, "o

5bxflan REMR&SE Of TBb SEROL N e AW tF &l hBYItYon [HOFE] ak D) 47 & tRS o X2

edge of the travel wheel 3 in the vehicle width direction.

[0081]

As shown in FIG. 3, the travel wheels 31 of the inner side of the
track vehicle V that is traveling on the far side main line travel track
Rb can avoid coming into contact with the branch line central guide rail
10c by meeting the condition (1). Moreover, the travel wheels 30 of
the outer side of the track vehicle V that is traveling on the branch line
travel track Rc can avoid coming into contact with the far side central
guide rail 10b. For this reason, smooth traveling of the track vehicle
V can be realized. When the inner travel wheels 3i of the track
vehicle V that is traveling on the far side main line travel track Rb have
a possibility of coming into contact with the branch line central guide
rail 10c or when the outer travel wheels 30 of the track vehicle V that is
traveling on the branch line travel track Rc have a possibility of coming
into contact with the far side central guide rail 10b, it is preferable that
the position of the traveling near side end 16¢ of the branch line central
guide rail 10c and the position of the traveling near side end 16b of the
far side central guide rail 10b are shifted to the traveling far side and

the distance dimension Y between the traveling near side ends 16b and



The condition (3) nmeans that the length dinensions Xi of the branch
| i ne novable rail 25c and the main |ig® novable rail 25b in the 31
X3 of the portion at which the near side central guide rail 10a and
the main line side guide rail 20b stand side by side in a direction

cent ral 15 o0 bpp R BT TATE AR FPe okl DarBMEN Z0c st and
]

si de by sidelg By neeting the condition (3), the distance
between the traveling far side end 15 of the near side central guide
rail 10a and (]tj)eLE raxgl 4@ inearxgi de end 29c of the branch line

i mmovabl e rail "'28c, and between the traveling far side end 15 of the

near side cenThalcogididnw 62) midmsarchitthe tengvhl dimgemsian Xidef g 29b
of the main line imovable rail 28b can be secured in the direction
al ong t pertioaval wiviabkthR néar side senvas guidairanl Vilewsd theomahelinep,
the interference between the near side central guide rail 10a and the
second Bigk gaRdofratlha0bwitasHisiderocRbde emdatheclangid dipedsidn Xo086)
Further, the following condition (4) is preferably net. [0087] (4) L1
> (X1 +t]5@)p0_rt1(0xgat,,“){w)ch the negpprde -cg%ral g@)de_ra(l}(j 0a g@g thedrancher
a length, di nensi on, of ction,at ,which. the central guide rail 10 is
not i nst 1 SH A BRI TallsZay SHH G ST dhibehs e aHeRSf ehd handd i Hanes |
20b is instal ledin irecti I t f i in line vel
rack RETASIGR Koo BV SLAEF sieMDrALERES M df ARG IR Erantehf
gui de raj i Al tl t [ ch
l'ine si g"eﬂegcljilg’c?earfglﬁfi %géfgbB%@ﬁP ?’r?*ﬁedlg?l#ggm&@%?g{%%‘ﬁ]@qbranch

line traygdctidmck MgthdhBofONdid i tldimeadod Xt of Bige lRigidh at
di mensi ons of the sections are smaller than the distancé di mension L1

bet ween vithie hciiet fad sigle denwaeelusdd rafil 108 4ndnhe trh avelingppiareag usd
and the central guide wheels 5 of the rear travel apparatus 2 in the
f or war dtbdckimstardd sedt bgrside and the length dimension X4 of the portion at
which the far side central guide rail 10b and the branch line side guide
rail 20c stand side by side are greater than the distance dimension Lj.
[0083]
By meeting the condition (2), when the front travel apparatus 2
enters the branch part, the state in which both the branch guide wheels
7 and the central guide wheels 5 are engaged with the corresponding
guide rails can be reliably secured. For this reason, the transition of
the track vehicle V from the near side main line travel track Ra to the
branch line travel track Rc and the transition from the near side main
line travel track Ra to the far side main line travel track Rb can be
performed smoothly and reliably.
[0084]
(3) X1 > X5 and Xy > X4
The condition (3) means that the length dimensions X; of the

branch line movable rail 25c¢ and the main line movable rail 25b in the

direction along the travel track are greater than the length dimensions



32 [0088] By neeting the condition (4), at |east one of the
central guide wheels 5 of the front tsavel apparatus 2 and the
central guide wheels 5 of the rear travel apparatus 2 can be engaged
with one of the near side central guide rail 10a and the far side
central ~gui [ A e r ' ceniral, -guide ik 10a
and the)glrggghgﬁ%dnré@g%?r% ﬂ:glwfJH ehrgglr l@?@ é’.%ln gacloﬁ;ll(%g%"y?%b@ rarégtt:hr?g
the condj §iPhincidcle RRRSHRILIIGW sfind BRad 60k deeh &l @Yot ¥hi Bt
traveling on tnhe lt r?g%eﬁ&tsrack R, > enl ng dergi {'eﬁ at t é %rlanc‘ﬂlaggrt ©

can be regpgedackUt thRT thé Porfi® nPieseNEh alROfE MERide WORMaP MW dENRi1
central guide wheels 5 of one of the front travel apparatus 2 and the

rear travel aadpacdinasich Bhe ddgagedentdib 20heseent siale Byisdderai | 10,

the branch guide wheels 7 of the other travel apparatus 2 are engaged
with the branff83ihe side guide rail 20c or the main line side guide
rail 20b. Here, the branch part in the present enbodinent is a region
at whi ch the Byaméntingnthaicaadgiirae(3aithe 2bstancpbetwnen 4hd taavekjingn
at which the main |ine side guide rail 20b is present, within al] the
travel tAAckdeRad Rp ofaHie meay sidhecaiiad gyids %ﬂ’gﬂé’ae%‘ll\ the trageling

e et S s T Y S s B A B
by the dbRaret Bt tletblle T s B bl Hea P AOR ERL g Bl °Rh4 AR
branch RALlrheeliRFURAG Do difd 90BdbE iufgnizﬂr LAY oy albe (AR PEEIGR
enbodi nent, by neéting the condition ), It 1s unnecessary to detour

the seconrdsddutedd e e AVbh GbAY thechadkb Ak W.t hFheIRECed i he
near side central guide rail 10a, and the initial cost of the

SW t chi Rehereghewednirdth ¢che tbe, shpinestedendaibeh@keenithet hearcoid ti on
(4) is also nmet, the possibility of derail ment can be further
reducedcewhiadhguislenorid¢ flavandlihe.secdad D0%042 of the Fwitdleng in the
present enbodi nent, as descri bed above, it is unnecessary to shift
the travetchamci ROofan ke draded. part, and the initial cost and
runni ng cost f)d‘OétGh]e branchi ng device D can be reduced.

Further, the following condition (4) is preferably met.

[0087]

(4) Ly > (X) + X3) - (X5 + X4)

Here, “(X; + X3) — (X3 + X4)” 1s either a length dimension of a
section at which the central guide rail 10 is not installed within a
section at which the main line side guide rail 20b is installed in the
direction along the far side main line travel track Rb, or a length
dimension of a section at which the central guide rail 10 is not present
within a section at which the branch line side guide rail 20c is present
in the direction along the branch line travel track R¢. The condition
(4) means that the length dimensions of the sections are smaller than
the distance dimension L; between the central guide wheels 5 of the
front travel apparatus 2 and the central guide wheels 5 of the rear travel

apparatus 2 in the forward/backward direction.



[ 0091] In the above enbodi nent, the branch |ine side guide rai
20c and the main line side guide rail 320b are shifted, thereby
realizing the main |line guide position MP and the branch |ine guide
position BP. However, the entire branch |ine side guide rail 20c and
the entire naL@%é%?e side guide rail 20b are inmovable relative to
the travel trac , and the pair of branch guide wheels 7 is shifted.

Thereby, the pgi ﬂleleitfe?ﬁéif o %nmﬁlﬁhi N, M? (2ask bhe @ﬂ’a{@eehlﬁg @ﬂgée

position BP may be realized.In this case, in the vicinity o

branch pali¢clsas loifnther Bloaliiteay PR hPpEIIURE dHddR d On G a0 UL GhhédIe 5
pair of branch guide wheels 7 are installed and the travel wheels 3

i s rel eadeiiie pewd Wavetapy aratifsr Drntanobe temg ayednwitipant, oft tiee heangide
gui de wheel 7 is located at one of the branch guide position at which
it can sen¢rajagredionaith tdreabddhenfari ndestadgrgugdede anll PO canan¢ lod
main | ine guide position MP at which it can be engaged wth the main
line si dBediiaddesidgi sertopl Bpidesadhn @ e windgtheebramels dlinmseninad guidet he

AL AN R MR REEN T
L9921 e, tra ERRITARVA oG PLSPERIEAFCH R rfalBIcBERR Y (0
s ASEIREIONeys B 51U DO oo BV, Bk
reduceden{B¥$GhERE, | WReRfo M8\ BIEBER N TRIIBESIhEORO3]0T one of the front
travel apparatus 2 and the rear travel apparatus 2 are engaged with the
central guide ratil 10, the branch guide wheels 7 of the other travel
apparatus 2 are engaged with the branch line side guide rail 20¢ or the
main line side guide rail 20b. Here, the branch part in the present
embodiment is a region at which the branch line side guide rail 20c¢ is
present and a region at which the main line side guide rail 20b is
present, within all the travel tracks Ra, Rb, and Rc¢ in the direction
along each of the travel tracks Ra, Rb, and Re.
[0089]
So far, in the present embodiment, the smooth traveling
(avoidance of the interference between the tire and the guide rail) at the
branch part is realized by the condition (1). Further, the possibility of
derailment at the branch part is reduced by the condition (2). Further,
in the present embodiment, by meeting the condition (3), it is
unnecessary to detour the second link 42 of the switching mechanism 40
with respect to the near side central guide rail 10a, and the initial cost
of the switching mechanism 40 can be suppressed. Further, if the
condition (4) is also met, the possibility of derailment can be further

reduced, which is more favorable.



34 5... central guide wheel 7...branch guide wheel 10... centra
guide rail 10a...near side central guggle rail 10b... far side centra
guide rail 10c...branch line central guide rail 15... traveling far
side end (of near side central guide rail) 16b...traveling near side
end (of far Stéﬁb entral guide rail) 16c...traveling near side end
(of branch Ii tral guide raiI) 20b... main line side guide rai

20¢. .. branch | I rlln) r ge[hgwr%l%en em ?1&% $ f.‘, (ﬁoggﬁlaeo(bv | I1t(lgal n

[ i ne novabl e ralﬁ

[fg;’f‘;)' euﬁq%'e'ceépe{l%ﬂFd“ hif’?%h@q\fa%ﬁt{a%'k' l‘k &Pfhé%?é\%h baPE e S flfar

cost and running cost of the branching device D can be reduced.

[0091]

In the above embodiment, the branch line side guide rail 20c¢ and
the main line side guide rail 20b are shifted, thereby realizing the main
line guide position MP and the branch line guide position BP.
However, the entire branch line side guide rail 20c and the entire main
line side guide rail 20b are immovable relative to the travel track R,
and the pair of branch guide wheels 7 is shifted. Thereby, the main
line guide position MP and the branch line guide position BP may be
realized. In this case, in the vicinity of the branch part, a link relation
between the guide rod 8 on which the pair of branch guide wheels 7 are
installed and the travel wheels 3 is released, and directly in front of the
branch part, the branch guide wheel 7 is located at one of the branch
guide position at which it can be engaged with the branch line side
guide rail 20c and the main line guide position MP at which it can be
engaged with the main line side guide rail 20b by the switching
mechanism installed on the track vehicle V, and then the link relation
between the guide rod 8 and the travel wheels 3 1s restored.

[Industrial Applicability]

[0092]

According to the present invention, it is unnecessary to shift the
travel track and to install the shiftable travel track. Furthermore, the
switching mechanism can be made small, and thereby the energy
consumption of the switching mechanism can be reduced.

[Description of Reference Numerals]

[0093]



28b... imovable rail (main line immovable rail) (of main |line side

guide rail) 28c... imovable rgil (branch |ine i movable rail)
(of branch line side guide rail) 40... swtching nechani sm BC. .
.branch starting position D.. .branching device BP.. branch line

guide posi 1 98 Moy AP bidh Jpf, 0o posy o R stravel rack
track Rl"br?ﬂﬁﬂdﬂﬂ@gﬁﬂﬂ¥Whé&aCk V... track vehicle 35

10...central guide rail

10a...near side central guide rail

10b...far side central guide rail

10c...branch line central guide rail

15...traveling far side end (of near side central guide rail)

16b...traveling near side end (of far side central guide rail)

16c...traveling near side end (of branch line central guide rail)

20b...main line side guide rail

20c...branch line side guide rail

25b...movable rail (main line movable rail) (of main line side
guide rail)

25c...movable rail (branch line movable rail) (of branch line side
guide rail)

28b...immovable rail (main line immovable rail) (of main line
side guide rail)

28c...immovable rail (branch line immovable rail} (of branch
line side guide rail)

40...switching mechanism

BC...branch starting position

D...branching device

BP...branch line guide position

MP...main line guide position

R...travel track

Ra...near side main line travel track

Rb...far side main line travel track

Rc...branch line travel track

V...track vehicle



[Clainms] 1. A branching device that |leads a track vehicle, which is
gui ded by a central guide rail disposggl in the center of a trave
track and travels, to one of a main line travel track or a branch
line travel track branching off fromthe main |ine travel track,
mherein[kﬂe.tr ck vehicle includes central guide wheels that are

al | oned ayps ngaged with the central guide rail and a pair of
branch gquid hat. .ar r i Shde hn a. [:Gl i dt h
di rectian aid ar e B A IBREEE Btk b GUEr e f 4 FU B8 89 4
branchi g, geMi £ deOrmI di5§05ed in the QUaBrlafld Rewvel Ciﬁaay'aqa frayk1ghigch
is disposed fromthe main line travel track to the branch |ine travel

track afpnenef ai dai®flitdessrdirayek drr @®kancRNen it dyahirabkth@nkhangh
gui de wheel of the one side of the track vehicle is engaged to | ead

t he traoif fedincilee tmminhhiénbriamedl tdand travel track; a main line
side guide rail which, based on a branch starting position at which
t he branch wineretinahel tracholehietg mschualdsr egwtimabignide ovhedle thmit arki ne
travel track, is disposed froma near side main |ine travel track
whi ch i @lkaveeddprbe enaagedweitht theckentrah gwideelai hgndia peti oh breach
side of the branch starting position, to the far side main line .
travel VAR WhEslsnthad argeatpanged isidecragede in a%ckefblfc?a WD ed irpgtiog,

ide, at the other side of the main |inet tracks, and with
ohi ch t HE9T RS deTURBLE SHES R sot REICTERENST The track vehicl e

i s engaged ttgelsb\?rm%ggh?ﬁ td%é"qﬁe\é%%nﬂiﬁgié’i the far side main line travel

track; chani’s realizes a branch |ine guide
posi tion at whiohif T ebERARCH, B HSIWIREN 74 db §150 QN £ HG HeSmETga85d
with the br ancL_ﬁ he 'si de g‘ﬁllilg}e{ﬂ'I r%l anc]_ t%e {Faﬁz_ﬁ gu]ﬁge \iﬁeeﬂg gl_?
the ot hefawdid@atk tenagld) BramciPeirRnpaged tyadlb at e Ride bi MResd @ravayi de
rail, and a main line guide position at which the branch gui de wheel
of the otduks,sindewish wIichngrgbedaméli zutibe wke ¢l bf ke indesgiei d€ thai |
and the branch gui de wheel of the one side is unable to be engaged
with t hérankamehidlienis enghagefiitoddendithe track vehicle to the branch line
travel track;

a main line side guide rail which, based on a branch starting
position at which the branch line travel track begins to branch off from
the main line travel track, is disposed from a near side main line travel
track, which is the main line travel track of a traveling-direction near
side of the branch starting position, to the far side main line travel
track, which is the main line travel track of a traveling far side, at the
other side of the main line travel tracks, and with which the branch
guide wheel of the other side of the track vehicle is engaged to lead the
track vehicle to the far side main line travel track;

a switching mechanism that realizes a branch line guide position at
which the branch guide wheel of the one side is engaged with the
branch line side guide rail and the branch guide wheel of the other side

is unable to be engaged with the main line side guide rail, and a main

line guide position at which the branch guide wheel of the other side is



a near side central guide rail which is the central guide rail of the
near side main line travel track, andgghich is configured so that, at
a traveling-direction near side with respect to a portion at which a
central position of the far side main line travel track in a travel

k width directi he branch | | k.. .and
travel | g EREEdcTat o' KPR Fbe: s BRROral [ BraptRadiiof SRnfy

set as vel i i d; f ak..Si : L raj
ani on 1 SR Ehb 34p 3 PRI b engagta FUPHEE LERRED Tn ORI EE gttt
track, ggei-which is configured so that a traveling far side with
respect to'a portion at which the central position of the far side
main |ine trayehr ki@ kehiral NArildeamal wHidGKisWIE Befira@ddide @iPsFahe
the branch line travel track is set as a traveling near side end; and
a branchelarsédeantimllirgutide el arhclnhacd wikidhes configireduidehdidt of
the branch line travel track, and which is configured so that a
travel i npavelingidigeoiivoh nempeide wothargseerit dn apontipamtt whideataealtral
position of the branch line travel track in the travel track w dth

di rect i ®9séHesses thndar gideingeinking traMel trankein @rtgekel sravde widtla
travel i near side end. 2. The branching device according to ¢laim
1, \/\herglighecitlﬁ‘é“scwpﬁé‘?ﬁ e peaneh Lims traveditraghsangd paravedingdan sédet he

branch Li.ng side i rail and the main . line side gujde rail .to .
Ceal ve ik B RReRt The Ganal Habifagto e FuShbin 4 el clfiapiside
positio .3. The branchi ng device according to claim1l or 2, wherein
a di stance’between the traveling near side end of the far side

central 37 agfﬁrdﬁcfcaj:élllﬁ‘ﬁfl gmsetr@@m:meg RE@Rle. éélﬂﬁgfr@%iaé rhieoPrRECh

line central guide rail inthe travel track w dt ectron is a

di st ancankiddingdint Nieet fravel tihge! sndiwiike isr éskrigahbgls® tHave! | ing
on the far side main line travel track are unable to be in contact

W th therdredicg fhr sédeentthalesgacdeo kap drtaod aatwimdlcbhé bentradvalsition
wheel s of the track vehicle travelling on the branch Iine travel
track awd theafiresitds maindicontat] watk inhdhef tnavsil deaclentiddh djunecigon
rail. 4. The branching device according to any one of clains 1 to 3,
wher ei ncrosses the branch line travel track is set as atraveling near side end;
and
a branch line central guide rail which is the central guide rail of
the branch line travel track, and which is configured so that a traveling
far side with respect to a portion at which the central position of the
branch line travel track in the travel track width direction crosses the

far side main line travel track is set as a traveling near side end.

2. The branching device according to claim 1, wherein the switching
device shifts at least a part of each of the branch line side guide rail
and the main line side guide rail to realize the branch line guide

position and the main line guide position.

3. The branching device according to claim 1 or 2, wherein a

distance between the traveling near side end of the far side central



the track vehicle is configured so that the pair of branch guide
wheel s are di sposed apart fromthe ceftfral guide wheels at intervals
in a forward/ backward direction of the vehicle body; and both a
di st ance di rrensi on between the traveling far side end of the near

si de Cegtu' gw ‘1'1 AR drdid tr%'%g %eléﬁﬁg?‘#é @ﬂd”(ﬁPElbr'ggghSFqll?é cEH?r%?ra”Ch

line si rail in a |on along t ine tra

track, andqde r%llﬁmnﬁe t@av@nﬁlm mamamréchﬁoﬁ ﬁgvaehisragné@rat%ﬁ?chen% of

t he near side central gw de rail and the trave I Nng near de end

the mai nravdlewsicdes gyitfe tratk vighialdifAadlliy ahang tdiesidermaisleimdi n
line travel track, are greater than a dinension of the distance

bet ween ttztneelcarlatkadregmnaibla/\krebleamtohma:ttwmthﬂebrmheh ainck chetyadi r of
branch gui de wheels. 5. The branching device according to any one of
clai ms Buidedailvhadeaitnwhich thetthavelr whicclehif che ﬂraekméncémraaielgmucde
wheels in each of the front and rear of the vehicle body; and

both a @hnstlbm@éamlhéﬁm dravsdtinaek argeinaleeia he maemyia@é e dre fare
near side, central e rail and the traveling near side end of the
far 38S&ia&catm!s ?‘ [Hé rail in a direction along the main line
travel track, and a distance dinension between the traveling far side
end of the near side central guide rail and the traveling near side

end of the bsancgh | e il i | ong the
branch I Tavaierang deyide AiiAgih ) BnARELIBR T Y,
bet ween (& ggntral gui de wheels di sposed in the front of the vehicle

body and the central guide wheels disposed in the rear of the vehicle
body. 6. ThehbriaachivedidleyiLeoacipurddng tvarfe paer of byhatAtlideo 5,

Whereln\wheelsare disposed apart from the central guide wheels at intervals in a

forward/backward direction of the vehicle body; and

both a distance dimension between the traveling far side end of
the near side central guide rail and the traveling near side end of the
branch line side guide rail in a direction along the branch line travel
track, and a distance dimension between the traveling far side end of
the near side central guide rail and the traveling near side end of the
main line side guide rail in a direction along the far side main line
travel track, are greater than a dimension of the distance between the

central guide wheels of the track vehicle and the pair of branch guide

wheels.

5. The branching device according to any one of claims 1 to 4,
wherein:

the track vehicle has the central guide wheels in each of the front
and rear of the vehicle body; and

both a distance dimension between the traveling far side end of

the near side central guide rail and the traveling near side end of the far



the branch line side guide rail and the main |ine side guide rai

each include a novable rail that is dpggpl aceabl e between the main

| ine guide position and the branch |ine guide position, and an

i movabl e rail that is imovable relative to the travel track

di spose t,rave f.ar_sji.de of the able.rail ; and t he
ravel it SeRTrBLRY B e Mo ma R E mGin dns sPVo1dtragicar oq
at a tr |} c B6b r I f

S do end ot PHEMAGCR| REn ORFH sptYECMhE RPPRRE 4 Ao AT te oy

traveli @gdcf: %"en%hﬂec@l% ofi; bha valherdl heé’lf sfdlzeeﬁﬁ'(ff \!He”ﬁréﬁ line

guide rail. . The branching device according to any one ainms 1

to 6, wheneid] @@ﬁid t#MSnof dard QYA 22088 B BhmdN ﬁﬁl‘éhtrlaveﬁtﬁddi@ £l de
rail and a | ower edge of the main l'i ne si de guide rail are hlgher

t han a posili¢othad aadistppes dédgmsddn thet weent tied cgrirdé gueidk. wh8elsA
track transportation system having the branching device according to
any onedaspesed e thetfgont axfdthcheehicde kb adshiaodethe central guide wheels

disposed in the rear of the vehicle body.

6. The branching device according to any one of claims 1 to 5,
wherein:

the branch line side guide rail and the main line side guide rail
each include a movable rail that is displaceable between the main line
guide position and the branch line guide position, and an immovable
rail that is immovable relative to the travel track disposed at the
traveling far side of the movable rail; and

the traveling far side end of the near side central guide rail is
located at a traveling-direction near side with respect to a traveling far
side end of the movable rail of the branch line side guide rail and a
traveling far side end of the movable rail of the main line side guide

rail.

7. The branching device according to any one of claims 1 to 6,
wherein positions of a lower edge of the branch line side guide rail and
a lower edge of the main line side guide rail are higher than a position

of an upper edge of the central guide rail.

8. A track transportation system having the branching device

according to any one of claims 1 to 7 and the track vehicle,



