CONVEYOR APPARATUS USI NG AUTOMOTI VE CART The present i nveg&g %ﬁst.fs to a
conveyor_-apparatus using an autonotive cart used for conv

spaces Qr, factories. A conveyor apparatus of this type has been proposed,

as 'in Japanese Uility Wbodel AppI i cati on Lai d-Open No. 58-38627, in which
an .autonotive cart (travelling device) is travelled while supported and
guided by a rail device. Said rail device conprises an autonotive cart

Yui di ng nenber having a C letter- shaped section formed i n rectangul ar
shape and-a duct nmenber having a U'letter-shaped section di sposed so as to
be connected with said autorrotrve cart .eel of the cart
is engaged with the GONUEXOR APRARATUS, =
- described support and gur de of the cart The autom)trve cart guiding

menber is provided with feeding rail I ving ydails
and the [ike “1%i8" ?ﬁgpgwrltnh r?tlonT a%%srmg’r veé]c%?‘?oggoprosipgu%qw -
current- caldient s alwtongltti viencersl udedgfeun@mtfemngt lords imispacesTiRr duct
rrerrber isfacp'ré)yi&ed with wrings and the like laid therewith, the

Wi rings being connected with the feedi ng rails. Wth the above descri bed
conventional typeonveyeadenpeagbuscefir Shin tKRE PRE DPRSEr PEOPESES 01 he-

dECt is C|ﬁ§%ﬂb&etdslegt‘tttllﬂﬁe Mmtﬁp@ﬂdﬂ{ciapefaﬁﬂ—@j}emmo.Wﬂﬂ-r@ﬁz%.nd
t erralntenane n I NS cti WM.l ngs a Lt const.r ti
difficult,*® r%’és’é‘ggﬂ’ﬁﬂ hBGir §2B&i r‘.gr%a Eélevme) 1% t%‘pee“f t he

an object
pr esent i rwienté om:tpmrmdce amt Lgousledpbcraar nﬂslt@ebecear rS asil cmilmdemwea
H nenbeé?n?%s%%eétarl % 0%%@ thne Héﬁeepthwyﬁ@ta@ ]Iél:t%ro-pose
axdil cons I on capa e of exce et travel ling an

shaped section formed in rectangular shape and a ‘duct member
:'hav1ng a U letter-shaped section disposed so as to be connected
with said automotive cart guiding member. A wheel of the cart
. is engaged with the automotive cart guiding member to carry out
the above described support :and guide of the cart. = The
automotire cart guiding member is provided with feeding'rails,
'signal-giVing and receivingi rails and the 1like 1laid. -
'therew1th1n. ' The automotive cart is provided with current'
" collectors brought into sliding contact with these rails. The
“duct member is ‘provided with wirings and the like laid
I therewith, the wirings being connected with the feeding rails.
. With the above described conventional type,-atiisadvantagé
NS - occurs in that the inner portion of the duct is closed wup
tight, . the ©constructing operation of wirings and the
méintenance and inspection of wirings after the construction
being difficult, and increased man-hours being required. '
| It is an object of the preSent invention to make various
operations to be carried out'within a duct member easy.
' It is another objeet of the present invention to propose
a rail construction capable of excellently travelling an
automotive cart in addition to the achievement of the easy
operations.
It is a further objeot of the present invention to

excellently control the.traVelling of the cart.
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autorfbtive cart in addition to the achi evenent of the easy operations. It
is a further object of the present invention to excellently control the
travelllng of the cart: =~ According to the invention there is provi. ded a

~ conveyor apparatus using an autonoti-ve cart provided wi'th a ra|I devi ¢e for

supporting and guiding said autormotive cart’, said rail device conprising
an autonotive cart guiding nenber of substantially C-shaped secti on,
sai d autonotive cart guiding nenber including a plate nenber -which-is-
divided into tmo hal ves by a Iongitudinally extending central slit, one

 hal f of said e r d a d th a..
pi ni on rot ata ﬁﬁ{r}ﬁ’{%& on sal é &gl %éggr%g gga Ea ahg:?)fn%?ogg: d
pl ate nerahmar‘raamsngsanguppoatltngoéfxmwﬁa@%rbnpmﬁ’t#‘& de*éela metigk S§viafount ed

- on said %&D@&fbﬂ@rﬁﬂé badadapiech (f t 9aidOblutomedide dkt, haniag reAdges -
provi ded _ with i'nsul ating.neans and current conducti n%érreans applied

sai d msﬁ‘l%’t’ﬂ?g POBRS isdBEd A% r AL G | §§ Trea®IPeREy MFST at vmth
current @@Hsaaﬂﬂidnxyuc4§hﬂﬁéaiswbsﬂmﬂ ashbdvsivemottive eadtciguiekibey

di. sposed ext.ernal nd faorne I ih s [ ar.

gui di ng TEMCE® |Jn“%ﬁ"é r'r'gnn%£j sal é‘ycf"\t,}a%:lt(n.l %erﬁha@{% diégev‘gl Iéwo
connect edarlosze byi aelyngmtgdudaﬂ\m hateeélog centrpl ki vemng half ol
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“al | ow sai nber to communi cate Wi th sai¢ _autonotiye cart gui dl‘{]g
rrenber by’lé'é’i @ RiniomEP rAERLY oPorRrLRE PRt BRYS PYNAPS t‘B’eaﬁ&rt’ an
- other half of said plate member hav1ng a supporting surface on k;)'

which a wheel rotatably mounted on said automotlve cart is
B - adapted to  roll, said slit having edges provided with
insulating means and current conducting means applied to. said
1nsulat1ng means, sald current conducting means being in
contact with current collector means mounted on said aﬁtémotive.
cart, a duct member disposed éxternal-fo and formed integrally
‘with said automotive cart'guiding member in such a manner that -
fsald duct member has side ‘walls connected respectively to said |
two halves of said plate member at the transversely central
portlon of each half of said plate member so as to allow said
duct member to communicate with said automotive cart guiding
. member by said SIit, and means for transmitting signals to and
. receiving signals from said automotivé cart arranged in said g,ﬂ
duct member ~and projecting through said slit into said
automotive cart guiding member. o
With'sﬁch the construction, the cleaning of the inéide of
the duct member, the installation of . various. kinds of
_instrument_ahd the wiring operation in this duct member, the
- maintenance. and inspection_after the wiring and the like can

be easily carried out-thfough the opened portion and the slit.



receiving signals fromsaid autonotive cart arranged in said duct nenber
~and prgjecting through said slit into said autonotive cart. guiding
-member. (Wth such the construction,” the cleaning of the inside of the duct
menber, the .installation of wvarious kinds of instrument and the -
Wi i ng operatlon in this duct nenbér, the maintenance and inspection after
the wiring and the'like can be eaS|Iy carried out through the opened
Pportion and the slit. According to a further embodinment, - the autonotive
cart guiding nenber is provided with a pair of guide surfaces formed in the
direction of length of the rail ‘device so as to be positioned on both sides
of the slit fofcgarding tei & iomatheyreanbedimert  nthes adomotdvel |¢at and

driving thalauharmémw& Giad tprbhaa@w LR, o SRk RA u@tieOst St & f AoRRedei Ng
fornmed at., sy 05|t| ﬁ %|a e tre of tg. rail device. Thus,
‘the rail &Byit ’e%Eb.‘FEO/ srgt ?aEF‘hb eiitCECtIDn2Ehdredt® and

the like pnsmttoneddenamqmm éﬁ&esuﬁﬂnﬁheveltarEaﬂﬂgdﬂﬂﬂﬁgﬂﬂﬁkﬁhﬁbﬁd&a__
travel |1 ng,pp, 0k @My 20f @Qaengefgscuyseﬂﬂ,g% B L BOEP P Itk REAGARA LD @

rack engaged w h sard travel I nion | 'y houn er eon.
Thus, onI9aaﬁytbﬁée®¥thh@vgﬁﬁué Patésoﬁaﬁub@eLEHRf¢QﬂSghﬁxnﬁqunm?d at

frictionakyghb¥bD8aVhesli FESRS it c%tnttrb.-eom RRESrUNEr fet G [ aitndeyi ce
i S arrangﬁg?ln tﬂe vertical oy inclj Js%Hgldltlon t he rack can be nDunted
u

on the ot cdeuiee Grcheisanbly PO ERHEE 1Rt ol SEIHIRE wheel
means, totheaaef dhé ahéohbkévéncar tonsilevhthondr ance.

K\)I ' The automotive cart can be prov1ded with a travelling
pinion, and the respective guide surfaces being provided with
a rack engaged with said travelling pinion being detachably
mounted thereon. Thus,'only any oné-¢f the guide faces can be
‘used for guiding the.ffictional-driQing wheel means,_ And,-at
the piacés where the rail devicé is arranged in the vertical
or inclined condition, the rack can be mounted on the other :
guide face, which is not used for the frictional driving wheel
megns, to travel the automotive cart without hindrance. |
In a further embodiment according to the preéent
invention, the plate member is provided with an edge end member.
for forming the slit and said conveyor apparatus is prévided
with a feeding means mounted on said edge end member and
S capable of feeding the automotive cart with an electric power.
With such the construction, the installation of the feeding
‘rail on the rail device and the removal of the feeding rail

from the rail device can be easily carried out.



.In a further enbodinment. according to the present invention, the

pl ate nmenmber is provided with an edge end nenpber for forming the sllt .and
'~ sai'd conveyor. apparatus is provided with a.feeding neans nounted on S@J.d
edge end mermber and capabl e of feeding the autonotive cart with an el€&ctric

~ power.. Wth 'such the construction, the installation of the feeding rail on

the rail device and the renoval of the feeding rail fromthe rail device

can be easily carried out. I n an additional enbodinment, the autonotive
cart is provided bunper rreans'in 'a front portion and a.rear portion
- respectively thereof eres S bei |q,_eg]_, tsh a
“fitting menbe nfo?'nfletcH] ﬂr’r“e%ﬁé ngtéhegsut;kg?rgti?§e cari\fNI and a

flexibl epe-oweﬂ;edhammrgaza rtummsmsnper tiromt franteiorend f poreasuPerdd Bf said
o fitting ng &%ﬁfalt BUGIET . HBANS Aeigad taaRAbe rbemn%onr&qt@d wi th
0 _

t he feedl ng ra| u a stop nal transm ssi on ce so that q't?r
circuit MPV&@tetd\/atlithgasﬁthéFépm%‘F 88l ??a%?ﬁ’%%$o*nh‘?j RS %%} ned

over adj apentalyEilje/ecaatt andhed Fhexhbipeicoveans h:etvhm haalltedmnws/e

-carts are brqught _into ,contac ea ot h laad r it of
t he  pr es @ tLPend PR Pt e r%‘&f;rp?uzs'lg%%eangl i %‘#‘ntgitti%in g‘cor dg ér%ﬂl um

~ whi ch carsaapt imaiper recsnanteinit capmblet f dreing aetlnﬁﬁt?éewé-zﬂlt Wl a

means, % Q‘)é tlh% §'oq§h0£ _L.t'gpr@i ngfvﬂ%sm& Ry i d té&‘@:ﬁfﬂ?

i nfor matl on to sal or nmati on recor nmedi um_.and readi n outd t he
i nf or mat isoRiEwEads Fom actiystinge %arlé’vélﬁqpn@l@ﬁwtlh&ransmlss on device

_can be formed over adjacent automotive carts when the bumper \;;
means of both automotlve carts are brought into contact w1th
each other. _

In a further embodlment of the present invention, further
comprls1ng_an-1nformat10n recording medium, which can optically’
'réad énd ﬁrite, mounted on the automotive cart and a means;'

- disposed by the side of the rail device, capable of wrltlng the
1nformat10n to ‘said 1nformat10n recordlng medium and readlngi
‘out the information therefrom._ Thus,:the travelling of the
cart céﬁ be eaéily'and sﬁrély contrﬁlled. 'Thg information

' recording medium can be an identity card.



cart can be easily and surely controll ed. The information recording
nedlun1can be an identity card. -4- Fig. 1 is a general view show ng an
aut onotii ve cart according.to a first embodi ment of an apparatus of the
present T nvention; F|g 2. is a cross section showing main portion of the
autfonotive cart shomn in Fig. 1 together with a sectional construction of a
rall devi ce; Fig. 3 is a side view show ng the autonotive cart and the .
‘rail device shown in Fig. 2; Fig. 4 is a plan view showi ng the autonotive
cart and the rail device shown in Fig. 3; Fig. 5is a detailed draw ng
showi ng feeding rails according to a further enbodi ment of the present
«invention Fig. 6 is a perspective view showi ng an assenbling nethod of the

feeding rails shomigin1Fig aSgehegal ¥iendsBodiagseaheHatbrodhide gagtshow ng
a manner .of giving and receiving signals between the rail -device-and the

autonpti ve cattorfiigg foi a ficsesembedimentsb@wiangagpazppasabifs thecor di ng
to the present invention.in the case where the rail device is nounted on a".
cei ling; Flgpre&ént01m2eateosect|onal views showi ng a sectional view of a
bunper -5- : o -
Fig. 2 is a cross,section showing main portion of
- thé_éutomotive cart shown in Fig. 1 together with a
sectional conStruction of a rail device; |
U "~ Fig. 3 is a suie ‘view show1ng the automotive cart
| and the rall dev1ce shown in: Flg 2- |
Fig. 4 is a plan Yiew show1ng the automotlve cart
and the rail. dev1ce shown in Flg 3;
Fig. 5 is a detalled draw1ng showing feeding rails:
'aééofaing to a further embodiment of the ptesent Ln&ention
Fig. 6 is a perspectlve view show1ng an’ assembllng
method of the feeding ralls shown in Fig. 5}
F1gs..7 and 8 are schematic draw1ngs showing a-
Imanner of giving and receiving_signals between-the'raii

device and the automotive cart:

- _ Fig. 9 is 'a cross secticn chowing an apparatus
according to the present invention in the case Qheré
the rail device is mounted on a ceiling;

Figs. 10 to 12 are sectional.views showing a

séctional view of a bumpefj-



- first axle 39°%9?k9?atfr?}©ﬁt

Figs. 13 and 14 are schematic draw ngs showi ng a positional relation

between two carts at a place where the rail device is formed in a bent'
~.condition; Fig. 15 is a schematic drawi ng  show ng. an.lD card according to a

. further embodi ment of the present. invention Fig. 16 is a schemtic draW ng

- shpwing a transfer unit for the IDcard shown in Fig. 15; and Fig. 17 is a
schemati ¢ drawi ng showi ng one exanple of a layout of a conveyor apparatus
~according to the present invention. One preferred enbodi ment of the present *
i nvention will be bel ow described with reference to the drawi ngs. Reference
“nuneral - 1 desi gnaﬁ'b@sanl%tu@laﬁmﬁv%r%a‘-ﬁft’h%ﬁ‘amc@r%‘éélygéoﬁbﬁ?’éég & pair of

right and | eft first wheels gag nmount éd on -a bodg frape 2 tBrou gh-a _" s
on REFEEEN B ePRFR R E 2 PURGenBBREEd on the
body franme 2.t hrou & second axle 6 ns s§g rated fromsaid first

wheel 4 in a% orerof ST TeTttdn OET%%Sl{%p%S%%’ége?% *®Blrse 5 and side

ggrggegt gontroll¢ﬂ§ W%§IS dgspose I'n S% box= l%ﬁ@ﬁ%n@?é r§§;c§£gfgbrded'

with at | easfc@ PRy ©4rhagarepenednbsdinenct of tAebpragenpubhedneton
.m ddle portlon of the body frame 2 in the front and rear -6- -

Flg. 16 is a schematlc draw1ng showing a transfer
unlt for the ID card shown in Flg. 15; and' | o

Fig. 17 is a schematlc draw1ng showxng one example _ \;)'p
of a 1ayout of a conveyor apparatus accordlng to the

present invention.

'.One.prefer:ed embodimeht of the present inventien
“Will be below described with reference to the draﬁings.
Refe:enee numeral 1 designates an automotive cart
of Which body ecmprises.a pair of fight and.left first
wheels 4 idly mounted en a body frame 2 through a first
axle 3, a pair of right and left secend wheels 7 idly.
mounted on the bedy frame 2 through a.seeond axle 6 at h v’
positions:sepafated from said first wheel 4 in ahy one of
directions alongla predetermined course 5 .and side.
' movement—contrelling_10ﬁeek?8, 9 mounted'en outer end
"portions of both 'axﬁés 3, 6. A motor 10 is disposed in
tﬂe'box-like body'frame 2 provided_with at least a.lower s.
surface opened, said motor 10 being mounted on a middle |

'portion of the body frame 2 in the front and rear



direction thereof through a side pin 11 so as to swing up and down. - The
front partion of the notor 10 is swingably -energized downward. by neans of a
spring L2, dlsposed between the notor 10 and the body frame 2. Reference
nurmer al 13 designates a stopper for controll- ing a swi ngi ng quantity of
the motor 10 agai.nst the spring 12.” A reduction device 14 is connected with
the front portion of the notor 10.in an interlocked manner, a propelling
~Yotary wheel (frictional rotary wheel) 16 positioned adjacent to the first

wheel 4 bei d af dri haf 15 di
FheCt i ght - andirsriigh TRANLES %3‘ e R sl S s B et nond 1"

‘gear 17 bet ngof buadhy,mounted encthe atha.eud dhd il Wing shaft 15

The propelllng rotary wheel i'ni on.gear are sposed at a

substanti al | gw;e.agablg éhé?%%z%ﬁo@o@m%‘afilderb ?necéfnst R autgotiye art. A
pair of right an t current collectors 1I8A, 18B are di'sposed on said

" body frame 2aibpeegh BeSWRRAI thedmeRaRs 123 dner e Mody Erair® SPring and
current collecting positions of ‘these current collectors 18A; 18B are.

adj acent to Rbfesenerdnuheehl?l13ThHe sieothy tosare skappepr ddrdednitindlla fir st
and second sensor (stop signal receiver) 19, 20 nmounted on a front end and

rear end theiegfa swipgihgyehbpntiiligr etfelths aodoxr [Jdr regaeints tregeet
(automotive ggggngl%nal %rigﬁﬁkiagg?dézlce 14 is connected with the
. . 3: front portion of the motor 10 in an interlocked manner,
- .a.propelllng rotary wheel (frictional rotary wheel) 16_
'pcsitioned.adjaéent to the first-wheei 4 being fixedly
. mounted on one end of a driving shaft 15 extending in
 the right'and'leftldirecfion from the reduction device
'14,:and a pinion gear l7zbeing fixedly mounted on the
'ofher end of the driving Shaft 15. The propelling
rotary wheel 16 and the pinion gear 17 are disposed
at a substantially equal distance from a éenter 22 of
the automotive cart. A pair.of right énd'left'current
~ cbllectors 18a, 18B are.dispQSéd'on said body frame 2
thrqugh a_sﬁpporting:means 23 formed of a élate spring
and current collecting positions of these curreh£
collectors 183, 18B are adjacent tb.the secohd_wheel'?.
The body frame 2 is proﬁided with a first and second
sensor (stbp signal receiver) 19,'20 mounted on a front

end and rear end thereof, réspectively, therebélow and

a permanent magnet (automotive cart signal transmitter)



- 21 ‘mounted on a mddle portion thereof. These sensors 19, 20 and the

per nanent magnet 21 are positioned in a central portion in the direction of

wi dth of the cart. The body frane 2 is provided with. a | oad housing ngtion
24 nounted on the upper side thereof, said | oad housing portion 24 having a .
- cfosing cover member 25. The body franme 2 i's provided with bunpers 70A, 70B
mounted on the front portion and the rear portion thereof. These bunpers =~
70A, 70B conprise 'a fitting nenber 71 forned of. rectangular flat plate-Ilike

i nsul ati ng synthetic resin as a_base plate, as shown i.n. Figs. 10 to 12, o
said fitti ngflln@rmmteri Qi dgni eibe PPyt henntRer8Att heTHBEG PPRRETS t hrough
a plurality of bolts 72 projected froma rea Surface-tgereof.. The fitting
menber 71 i $%r AR FRE viri RBeFPRREBFMRGVEF éé AR8ePBFLLLaRER 281 |y |

conduct i bb d bl ted . e 1s of a -
screw 74 and (R Fike BER 0P alk PhSAer et Rt RaqR At Pon veacBE a0,
The {1 xi bl Suc0Uel 73 SN Ses 8 SYLARHNYLEA o) baBORbLERNZSRkitedly pu

on the fitt r and an ront plate menber 7 positioned in

front of sai4; fit:fi : 7 il heagsp £t hgpehet waaNhoAshall ows
3, 0 et ki e saspase: 4 casisl

portion 73cis 1o -circunference of the surroundi ng wall _
portion 73a§§ﬁﬂzﬁmp|ﬂﬁa$é$YanarED§sZ§Q 869cpr winBed 0B.an inner surface of

the front - _ _ : _
'  The body frame 2 is provided with bumpers. 703, 7QB
' mOuntéd On the front éortion.ahd the fear portion thereof. \;):
'These bumperg 7@A} 70B comprise a‘fittipg member 71 L -
formed of réctanguiar'flat'plate;liké insulating.
'sfhthetic regin as a base plate, as-shdwn in Figs. 10
to i2; éaid fitting member 71 being removably mounted
bh the.body:frame 2 #hrough a'plufality of bolts 72
projécgedjffom alréar'surface thereof. The fitting
meMber-7lgis'provided with a flexible cover 73 made of
eiectrically'C6nductive_rubber and removably mounted ;'
bn é-surface'thereof bylmeané-of a écreW'74 and the like
': put §n a ¢ircumféfential edge portion 7la thereof. S &Jj
The flexible cover 73 éomprises,a surrounding wall |
portion 73a fiXedly pﬁt on the fitting member 71 and
. an arched'front'plate.member 73b'positioned in front of
said fitting member 71 with a épace 75 thefebetweeﬁf
_ A_bellswé.portion 73c is formed all over the circﬁmferepce
of thé_surfounding_wéll portion 73a and a plufality of

ribs 73d are.provided on an inner surface of the front

-8 -



pl ate nmenber 73b in the up and down direction to maintain the
configuration if necessary. A connecting terminal 76 is nounted on the
surroungdi’ng wall portion 73a of the flexible cover 73 between the flexible
cover 737and the circunferential edge portion 7la of the fitting menber 71
in the space 75 within the flexibl€ cover 73. A lead wire 77 extending
~fromthis connecting ternmnal 76 is connected with.the current collectors
"L18A; 18B and provided with a stop signal- transnmitting device 78 for the
motor 10 .in-a.mddl e portion thereof. Wen the bunpers 70A, 70B of two

aut onot i ve .C-Brlf’§ecﬁ‘ﬁﬁ‘g?ﬁt d 380l &hén UR @t e otH&ectdershdwn in Fig. 12,
d@an electric curr PagsSes b%t ween hoth .carts 1 through the flexible covers

t, .
73, 73 of bo{“ﬁlﬂgﬁ'ﬁé’r FOECPFIBBATIGH FintEETTeEet:, M &ERRPIHE S op
i anal - i tti na. devi i . As shown.in. Fi.gs. 1. .2 and 15,
St gna tran.sme;:}nﬁ.ﬂgée%é' & %%uh%ggp%rrﬁatt?% s %u%m.nlg[]gél%sﬁ?x%%émgﬂ”em

the cart 1 is provided wth an optica carda-conné

coll ectors 188s &8B. tnd 29@KL@L1ePRNAY 735 iR Hen fﬁ{é%i‘?ﬂ%y frame 2,

said control box 80 being connected with the current collectors 18A, 18B

through a | eadvekr 38anaTheebedY chinde® cAtiin 1Ped @b rilh /e IJ2 card 83 on

one side surface thereof through a fitting plate 82, said ID card 83 being

- connected W thet Betedngr aembex 8Q thr ahgh spalcead swwieh84. thiee | D card 83

- 0- . S o ' _ . '
. - . flexible cover 73. A lead wire 77 extending from this

1

connecting.términal-76'is connected with the'currenﬁ
collectors 183, 18B and provided with a'stop signal-
transmitting devicé 78 fbr-the motor lO in a middle
.. portion thereof. Whén the bumperS,?OA, 7OB of two
automotive carts come into colliéionfwith each'other,
.asséhbwn in Fig. iZ,_an electric curreht.paéses between
both carts 1 through the flexible éove:s f3, 73 of both
bumpers 70A, 70B brought into contact, whereby the o
stép'signal—trénsmitting devicé 78 is operated. |
As shown in figs. 1, 2 and 15, thé_car£ 1 is
 Kg/ | .brovided with an optical ID card connectéd with the
_currént.collectdré.ISA, 18B. A céntrol'box 80 is
”disposed_in the body.f;ame 2, said confrél box 80 being
connected with the current céllectors 18A, 18B through
‘a lead.ﬁire 8l. The body frame 2 is provided with the
ID card_83 on One sideﬁsurfacé_thereof through a fitting
plate 82, said ID card 83 béing éonnectedlwith_the

control box 80 through a lead wire 84.  The ID card 83



is provided with a display device 85 in a transmitting wi ndow 86, the

‘devi ce 85 being capable of carrying out a plurality of displays, that_j a
di.splay of cart nunber of the autonotive cart, display -of destlnatlon .

~“display of the absence or presence of |oad and the liké. Furthernore, the

1P card 83 is provided with a-lithiumcell 87 for using when the current is

~ cut off. Referring to Figs. 1 to 6, ref erence nuneral 30 designates a rai

‘device, which is forned symmetrically right and |eft, for supporting and
guiding the cart 1 and conprises an autonotive cart gU|d|ng menber 32

- having a C |&t tmroehdgddviselt & odippbaydédviceh8aniopentdapemtiiteingl for
travelling the cart.therethrough fornmed all over the one surface thereof
and a U | et twinddweB@ucthere@deicg388ohadnyedappbheanfogesicydngf otlfe ot her
.surface of said autonotive cart_guiding nenber 32. For exanple, the . '
aut oot i ve dhﬂ?‘ﬁﬂﬁ%+ﬁ% HEnbEFP32YHi t '%ésopénéasﬁéﬁﬁl8§ s2rtur ned upmard

t nb 32 ded, wi t d f -
osttioned. drelh f d éeé%umr‘é‘oﬁéié'ea%sn%aﬁp A L
' er portio f f | 2 d th
-;pgecogd ghfgl%%uﬁ¥ag g%%%“?% a?é%ne e?éngzghEL g%gagggble

with a 'Omr§1£9£ﬁ¢] dpgu;’iﬁﬁ fr?oc)i‘%e!n 1§ngrawaeel @&%hrrsn@%ﬁl%&c

~provi ded wit
' ' cell 87 for using when the current is cut off.

Referrlng to Flgs' 1 to 6, reference numeral 30 - ' ;;J

de51gnates a rail dev1ce, whlch is formed symmetrlcally

rlghe and left, for supportlng and guiding the cart 1

and dompriees an eutometive.eart guiding member 32

haﬁing a'é lertereshaped sectioh.provided'with an opehed

portion’ 31 for'freveliing the cart therethrough formed.

all.ever the one surface thereof and a U letter-like

duct member 33-conheeted with an outside of the other -

surface of said automotive cart guldlng member. 32.

For example, the automotive cart guiding member 32

with the opened portlen 31 turned upward comprlseS' o \’J
one plate members 32a provided'with first guide surfeces-

34 positioned on both sides of the opened portion 31

and engageable with an upper portion of a first'wheel 4,

the other plate member 32b provided with a second guide
- surface 35 dppoeite te said plate members_32e and

‘engageable with a iower portion of a second wheel 7

and side'plate members- 32¢ provided with a third'guide

- 10 -



surface 36 connecting outer ends of both plate nmenbers 32a, 32b with each
ot her and engageable with outer portions of side novenent-controlling
~wheel s 8,°°9. The other plate nmenber 32b is provided with a slit 39, for
di sposi T§ i nstrunments on the rail side,  formed in-a central portion thereof
allzg over the length thereof, the autonotive cart guiding nenber 32 being
~conmuni.cated with the duct frenber 33 through this slit 39. The plate nenber
B2b is provided with inverted trapezoid-shaped rack-nounting nenbers 32d

formed on.an jnner syrface side _thereof on ot i des .qof_,th ' 9 so

that- the i nn&PTEGCLacEe GPHRERHAY rﬁqcﬁsg °%e§i?g{risp§f errgnfﬂsﬁeeirvsg as

frictional tuytning . Sunf S .37 | I . portion of

- the propelli &ar'oggpyw\%:«g’elea%gf %%ieréﬁn%%?%@c%l:@sugr%aﬁ v]\i th the

~ pinion.gear 17 i3Clds d“féq;g Ad108In e LY, thel i ke, is
nount ed on a_#;zl-’rg%g%%f ol%gt 1'&%% - mﬁﬁ%ﬁenber?ggm by inserting and the:

like. Such the rahle dRHEE piteS Meidd 3RS redtided ivglth and 1eft

relatively to a rail center 29. The width [err] of the slit 39 is adapted
to be snmal | egltikanot,h&Forl A iefpddimgluints tranfeert 33n Atheedyel paideon for
formng the slit 39 in the autonotive cart guiding nmenber 32 is provided
W th insulatE@gnmﬁdimemb@mmtﬁh%'phﬁiinn tHegrendh.all over the length
.théreof} the automotive cart guiding ﬁémbér 32 being
communicated with the duétgmémber 33 ﬁh;ough this siit_39.
The pléte member 32b is prbvided with inve;téd'
trapézoid-éhaped.rack4mountin§ members 32d'formed on
-+ an inner sﬁrface side thereof 6n'bo;h sides of the slit
39 so tﬁat the inner surface of these rack-mounting
.members 324 may serve as friétional Ewrhd&l' surfaces
.37_engagéab1¢ with a lbwér portion of the propelling
rotary wheel 16. .A-raCk.38, which.is engaged with the
pinioh gear 17 in an inclined-cOurSe;-a vertigal course
‘and théllike; is mounted on any one of both rack—mountipg
o . members 324 by inserting and the like. Such the rail
.'device 30 is formed éymmetricallj right and'left.
relétively_to a rail center 29. The width L; of the
slit 59 is adapted to be smaller than that L, of the
_ducf member 33. | | ' .
~ An edge .portion for forming the slit 39 -in the
autémoﬁivé cart gquiding member 32 is provided with |

inSulating rod members 40A, 40B put thereon.

- 11 -



‘These insul ati ng ‘rod rrenbers 40A, 40B are provided with feed| ng rails 41A
41B brought into sliding contact with current col] ectors 18A, 18B." As

shown in Figs. 5 and 6, the other plate nenber 32b p,rOV| ded with the slit
39.is provided with convex first engagi ng nembers 61A, "61B formed i'n.The
“edge portion thereof on both surfates in the direction of plate thi ckness

.all over the length-thereof. The insul ating rod menbers 40A, 40B formed of

resins are provided with putting-on concave grooves 62A, 62B engageabl e

si deways w the jnner t S o] gr 32b. The
put ti.ng-on E:Irc%lncave ar oovqugngéég %es p?%‘gf d%@gwa?%aéoncave gr oove- 1ike.
first engagig el hP b i B3B1 1A, LR dhr&GLheN; RloPkpigihYi ckness which

~are engageable with the first engagi ng menbef.s 61A, 61B forfred on both of
~an upper i nreinied ase g dVeEci Teetoss T feks 1881 eohs sfibeni nsul ating
- rod nenbers 40A, 40B aré provided with insertion grooves. 64A, 64B di sposed
at positi ondrsifgsed 5 raomd the i t dtlige O NpTotE anemige 002 prévifed and
opened .t owar dan opposite side forned -all over the length thereof. Concave
groove- | i ke wigdoritheerajaigi P mesrerevisded wHEh i convexdfiesti-on of plate .
" thi ckness of the plate nmenber 32b are formed on a surface of the side of-

. the opened ﬁéﬁgﬁ%ﬁ%l“%‘}he@/e@l%heﬂ%n’é@ﬁ“@‘ﬁeﬁéo’@he qfgefpenthgn- 12 -

_thereor on both surfaces in the dlrection of plate
_thickness.all over the 1ength thereof. The insulating_
.rod_members-éoA,f40B formed of resins are provided with
'putting—on concave orooves'GZA} 62B-ehgageable.sideWays
.“wifh the inner.edge portion.of said other plate_member
'32bu- The putting-on concave grooves 62A, 62B are
prov1ded Wlth .concave. groove—like first engaging members
63A, 63B_1n the direction of plate tnickness which
are engageabie with the first engaging members 61A, 61B
-formed on both of an upper inner surface and a lower:
inner surface thereof. The insulating rod members
4QA, 40B are provided nith insertion grooves 64A, 64B \;J
'disposed at positions shifted from the putting—on
concave grooves 62A, 62B and opened toward an opposite
side_formed all over the_length thereof. Concave
groove—like_second engaging members 65A,.65B in thee
'direcfion'of.plate-thickness of the plate member 32b
are'formed on a_surfaCe of the side of the“opened-

portion 31 all over the length thereof. The feeding



‘rails 41A, 41B are provided wth inserting piece nenbers 66A, 66B
insertabl e sideways into the insertion grooves 64A, 64B, and convex second
engagi ng ‘nmenbers 67A, 67B.engageable in the direction of plate thickness of
the pl at™ nenber 32b with the second engagi ng nmenbers 65A, 65B are forned
ali over the length of "the feedingrails 41A 41B. A rail side instrunent
427on the rail side disposed over the slit 39 to the duct 33 conprises for
‘exanpl e a pair. of right and | eft magnetic pole plates 43A, 43B, a pair of

front and rear, coi]s (sjop signal t
~ sai d magnet i@t ¢ ¢
si gnal
"projections
. duct nmenber
instrunment 42.

tansm ersg 44, .45 di sposed bet ween
A5€ iSRS L hR r P SEREDPS (REPOROPPUBSEr

SR 65 1SR IE i SePevs; DRBbrEng ofnadriBh oo RaRdET i N
&?g%ieé)%én&néiénwﬁfs&%on&hs;;gggéngz{némgggstyﬂe Eapl side

ipper ends of "t he nmagn e plates 45A, "43B are

basi cal | y ‘projesteshi ot ontHige a8 PERLI 48 62T 1 44EJLRICRREDE 082thas shown in

Fig. 5., to
sensor
instrunents.

e positioned on both sides of the first sensor 19, the second

nshdfe marpanenb gort tBd wbtehdaengayingonembegart side

In the curved course, the magnetic pole plate 43B-positioned

in the outerssadess ahe forwediaslloowed tbw, lasgshowfi thef feedsagple Fig.

2. -13-

N

rails 41A, 41B.

A rail side instrument 42 on the :aileside disposed
ever the slit 39 to the duct 33 comprises for example
a pair of right and leftemaghetic-pole plaﬁee 43A, 43B,_
a pair of front.and rear coils (stop sﬁyml transmitferé)

44, 45 disposed befween said magnetic pole plates 43a,

43B and a third sensor (automotive cart eignal'receiver)_
-46. Both magnetic pole plates 43A, 43B are engaged with

projections 47A, 47B formed integrally with the bottom.

plate member oflthe duct member 33 at lower ends thereof;,
whereby positioning_the rail side instrument 42, The

upper ends of the magnetic pole plafes 437, 43B are

'-basically pfojected into the automotive cart guiding

member 32, as shown in Fig. 5, to be positioned on both

sides of the first sensor 19, the second sensor 20 and .

.the permanent magnet 21 which are automotive cart side

instruments. In the curved course, the magnetic pole
plate 43B positioned in the outer side of the curve

is formed low, as shown in for example Fig. 2.



-~ Aplurality of wiring 48, which are connected with the feeding rails 41A,
. 41B or the instrunents 42, are housed.in the duct nmenber 33.' The wiring 48
~are disposed on the inner surface of the duct nenber 33 through fittifg:
menbers 49. The width L2 of the duct nerber 33 is formed to be small et han
th@t [err] of the autonotive cart guiding menber 32, so that both side- '
surfaces of the rail device 30 are formed in a stepped shape. The sides of
t he duct menber 33 are provided with concave constructing engagi ng nenbers
- 50 formed at ends thereof. A constructing nmenber 51 on the floor side for
arrangi ng the opeReglpeniity 3F wiwdndy d@npr mddsch gaa Icoafneztgayi ng pi eces
‘52 engageabl e from outside wth said engagi ng nenbers 50, a bolt 53 and a
nut 54 for twiyhhl $heofiredtingg refid sedddgi Mg Bpicec eheb A nsitiruresadts cther, a
base frane 56 for suppoptin% bot h engagi ng pieces 52 through fitting -
nmenbers (bol 8seahgufgds}nsshgnducie r A3 -.-shdihe WirHing 48 axre o
" constructing_nenber 57 on_the ceiling side for arranging thgéqﬁfned-portion-

31 downward E&ABPPEEsCR [hEr 1oRegnF¥giERGepiodcddess om out si de
wi'th the engaging. rs_50. a _gangway nenber 59 di sposed between the
epgaging_piegggégﬁgfggﬁﬁéﬂgbgﬁP?%§§ d hanging rods 60 tightly connected
m‘th_both_engag'n9h8'$§8§h5%é ofl%he duct member 33 is formed to

be smaller tﬁan that Lz of the automotive caft'guiding

o’

member 32, so that both side”sqrfaées of the-railldeVice
30 afe formed in_a stepped'shape. .The.sides Qf the
duct member 33 are provided-with concave'CQnétructihg-
engaging mémbeié-SO fbfmed ét ends thereof. A constructing
" member 51 on the flobr.side fof érranging-the opened |
‘portibn 31 upward comprisés a:pair of engaging piecés 52
ehgageabie from outside with said éngaging members 50,
_a:Solt 53 éﬁdia-nut 54 for ﬁightly ¢onneétihg'tﬁe
: engaging_pieces_SZ with each othér, a basé_fréme 56 |
for supportihg both engaging pieces 52'thrcugh fittiné N
members (bélts and nutS)ISS and the l;ke; o o ' \qi.
"As shoWn in ?ig.'9, a constructihg member 57 on
the ceiiing side for arranging the,dpéned'portion 31
downward comprises a pair of engaging pieces 52 R
engageablé from outside with-ﬁhe engaging mémbers 50,
a gangway mémber 59 disposed between-the engaging |
pieces 52 through bolts 58 and haﬁging rods GOItightly

connected with both engaging pieces 52.
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The predeterm ned course 5 conprises, as shown in Fig. 17, for exanple a
circular main course portion 5a, a storage portion.5b and a branched course
portion;5c connected with,said circular main course portion 5a through a
branch- Tﬁhctlon device 90 and the like, stations 91 being formed in the
"stprage portion 5b and the branched course portion 5c. The respective
stations 91 and a main station 92 are provided with a transfer unit 93 to
mhich the ID card 83 can be di sposed opposite. These transfer units 93
conprise a transfer window 94, as shown in Figs. 2, 16 and 17. Lead wires
95 are connected Wid predetephineg deuwise 96coinpposed,i Bst BRoWRI Anstation
+92. The instrunents 42 on the rail side are disposed at specified places
al ong the d|rEmg;om7pffoheepamﬁbéeantmedumeurﬁalﬁ cdheseeppeetibne 54i,ri ngs48
- are connected with the controlling device-96. In the disposition of the
"rail device 30 3texagh portitonsbbusndng bheabehe8lconrshepbrbdpnsbde, the
constructing member 57 on the ceiling side and the like, the rail device 30
can be nount EPRRREFRH oektbisahd ¢igAulandmpépt canreet PoRtinerBaf. The

propel i ng rot eel_ 16 of the autonptiye cart 1, turning right or left
relatively t ot %%ﬁ?e? eﬁdrﬁhf%%n%E%BﬂD@?VéCEa?P inéeBEﬁthg €upon the

travel l'ing d'éé%%iéﬁ% QEEbeing formed in the storage portion 5b

'_ana the branched course portion 5c. The respective

Y | .stations 91 .and a main station 92 are nrov1ded Wlth
-a-transfer unit 93 to which the ID card 83 can be
disposed opposite. These transfer unifs.93 conprise
:a_transfer window.§4, as shown in Figs._2, 16 and 17.
Lead wires 95 are:connected with e confrollingf&ﬁdceQG
disposed in the main'station 92. The instruments 42
.on the rail side are disposed at specified pleces
along the direction of the predetermined course 5.
The respective w1rings48 are connected with the
controlling device 96.

‘In the disposition of the rail device 30 tnrongh
the constructing member-Sl on the floor side, the
oonstructing member 57 on'the ceiling side and the 1like,

. the rail device 30 can be mounted regardless of the |
right and_left direction thereof. The propelling
rotary'wheel 16 of the automoﬁi?e cart 1, turning
right or left relatively to a center 22 of the

automotive cart 1 depending upon the travelling direction
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- of the autonotive cart 1, is pressed agalnst any one of frictional turning
surfaces 37 of both rack-nounting menbers 32d to be tunbled. 1In the —
|ncI|ned course, the vertical course or the like, the pinion gear 17
erigageable with a rack 38 nounted on a.Tenaining rack-nounting menber  32d
ngt utilizing the frictional tunbling surface 37. The travelling oper at.i on
of*the autonotive cart 1 in the above described preferred enbodinent is
‘bel.ow descri bed. The travelllng of the autonotive cart 1 is carried out by
transmitting a turning force of the notor 10 to the propelling rotary wheel
16 through the reduction device 14 and the driving shaft 15 and pressing
t he propelI|9E)Ftﬁa§?t9m@EFV?6°8§§|ﬁstlﬁhBrﬁﬁﬁéﬁléﬁéPnFGrﬁnﬁh@n§uFF%ce 37

! he surface, 37._..n this_tine, is stably carried

t t t ||
out on the HERELIMERCHIER; LB R ELaCRSA3" RE. ROLR, SACATOBAIED | he

-+

el ned, coUsoifetal 08 SEIALHLRCS" 25 %ﬂ%k B Bl by Lhe turn

I'TST "travel I'Ng SSUr f ace 34

~the tumbl i ng.of {,] :‘é@&fnéoﬁ?ss' of &4 tﬁ!@kéec@.ﬂ@ ﬁms:nl H@ara&@ gui ding
1 0]

surface 35 and e turni'ng t he SI noverrent - cont rol i Ag- whéel's. 8, 9 on
the third trayeddddgeaBle owidhng. §a&kagslg16unk;edt bea asc‘remallmn@nd S

descendlng inclined course portion or -
rack—mountlng member 32d not utilizing the frlctlonal
tumbllng surface 37. .
| The travelllng operatlon of ‘the automotlve cart 1 _' o’
in the above described preferred embodlment is below |
'descrlbed...l
| " The travelllng of the automotlve cart 1l is carrled
odt_by,transmlttlng a turnlng force Qf-the motor 10 to
the propeiling rotary wheel 16 thrOugh the reductioh-
device 14 and the dr1v1ng shaft lS, and presszng the
propelllng rotary wheel 16 aga:Lnst the frlctJ.onal turmn J.ng
.surface'37 to turN on the surface 37. In this time,
'the'travelling.is stably carried out on the predetermined -
" course 5,'such'as the-herizontal'course or_the inclined
- course, under the conditioh:Of ho-shaking and the like
by the tﬁfr&ing of the first wheel 4 on the first
travelling and guidingﬁsurface-34, the tumbling of the
second wheel 7'oh the second travelling and guiding
surface 35 and the tﬁxﬂ\ing of the side movement-controlling
wheels 8;'9 oh-the.third travelling'aﬁd guiding surface 36.

In the ascending and descending inclined course portion or

- 16 -



vertical course portion, the travelling wthout slip can be achieved by
-engagi ng the pinion gear 17 with the rack 38. During such the travelling,
when the coils 44, 45 are.not electrified, the sensors 19, 20 passing '
f hr ough=fhe portion | ocated between both magnetic pol e plates 43A,- 43B do
- nof receive the stop signal. However, as shown in Fig. 8, it is detected,
by detecting a magnetic flux (autonotive cart signal) A fornmed in the upper
‘and | ower direction of the permanent magnet 21 by the third sensor 46, that
the autonotive cart 1 passed the place where the third sensor 46 is
di sposed (exvetticalaccersei postibhenkthe Thavedidagewidhghdl sildPgi ven to
#t he controlling device 96 through the wirings 48. 1In order to stop the
speci fi ed aucanobgvachaeved by eRgagpaei thed Ppraess 9eskati/oNdf91, 92 and
the like, the colis 44, 45 corresponding to the specified places are o
electrified baeoracknadaut onotive cart 1 reaches there. Thus, as shown in

i Poction i o for nBATbERWEERE: RESuREEr SEATEYsT "BTh thegNai e na'e Bl ates.
e P SRR Tl o, oMy 10 vy hawgh Y )
effect the bEﬂgeporIEUﬁ’lEEtharBe%wée%7bbth magnetic pole plates '
| 43A, 43B do not receive the stop signal. However,
as shown in Fig. 8, it ié'deteCted}_by de;edting a
maghetic flux (aﬁtoﬁdtiVe'cart'signél) é formgd'in
the upper and lowér'direction of thé permanent magﬁét
21 by the third sensor 46, that the automotive cart 1
passed the place where the third sénsor 46 is disposed
(exists in é:certain section). The detected:siqha;
.is given to the contfollihg deVice'96'tthugh the
.wirings 48;; In ordef to sfop the specified automotive
cart 1 at fhe specified places (st;tions) 91, 92 and
the like, the colis 44, 45 corresponding to the
K\/ . specified pléées are electrified before the automotive
| cart'i reaches thére. Thus, as shown in Figs. 2, 5
and 7, a magneticlflux'(stop signal) B in the right
"and left direction is formed betweéﬁ the-uppgr ends. of.
both magnetic pole plates 433, 43B, whereby the sensors
19, 20,'which have travelled integrally with the
aﬁfomotive cart 1, detect the magne;ic flux B to stop

the motor 10 and effect the brake. Thus, the cart 1

- 17 -



is travelled by the braking distance and then stopped. As a result, the
per manent magnet 21 is opposite to the sensor 46 to detect the magnetic
flux A in the same manner as described above, whereby the confirmatiof bf
the stopping is carried out in the controlling device 96. During the
travelling in the curved course the cart 1 i's swung outside of the curve by
" a centrifugal force, whereby also the: sensors 19, 20 and the pernmanent :
‘magnet 21 are noved outside. But in this time, as shown in Fig.. 2, the
- out'side one qof the magnetic pale.plates 43A, 43B is fornmed | ower, _so that
" they do not dfndnavedics B%ithe wiaking it bttrnce e nghehestPERER i ng of
“the cart 1, ‘the destination information of the rt 1is read out in the
vicinity of @ﬁeabﬁﬁﬁﬁiﬁ'u- %(ﬁ?ﬁﬂﬁqﬁninm??ﬁggtgfibﬁ RPPEUGE WRet her the

~cart 1 is to,be -stopped ot The tical transpssion.is,carried out -
between the 10 .ecfred-‘p%f é%(rj tt%éi?treacn%srﬁqg%ir_% rtljen#Jtc YR ¥ hE Condition

‘that the- - i S._S ! : ti 91 .,
-.ob?ai neg fﬁ(rjtsg}nmaeln a%ﬁ%%pt%% ?etstiénlé‘b%%dﬁ Attﬂéelﬁ%bh}?%%gﬁg%v?%?g%@;ﬁggan be

found by readisn@neuisddip it hl efridie G tiMuphercohtidel ghgpl ay device
85 ‘that the autonotive cart” of which cart number is positioned at which .
- station 91. WJevddwd Biean, if necessary, - 18 - ' -
o |  _ Dufiﬁg the travelling in the curved course the
cart 1 is swung outside of ‘the curve by a centrifugal e
.for¢e, whereby also the sensors 19, 20 and the-permangnt N
‘magnet Zl.aré'ﬁovéd outside. But in this time; aé:Shdwn
inIFigf'Z, the Qutside_oné of tﬁeimagneﬁic.pole plétes
434, 43B is fbrmed lower, so thét théy do not come intQ
 co1lision with each cthef.'
| -Dufiné.tﬁe travelling of_the cart i, fhe_destinétion,
iﬁformafion of thé cart 1 is read out in the viciniﬁy of
the branch-junction point or the.station to judge
whether the cart 1 is to be stopped or'nét. The oéticél
transmission is éarfied out between the-Ib card 83 ' _.- \;)
and the tfansmission unit 93 under the condition that
ﬁhe_cart 1l is stopped at the stations_9l, 92 on the
' basis of the obtained'judgement; Inhﬁhis time, in the
controlling device 96, it can be found by'readiné out
the display of . the cart number of the display device 35
that the automotive cart of which cart number is |

positionéd at which station 91. 1In addition, if necessary,

- 18 -
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by di spl aying a | oad-1oadl ess discrimnating nunber and a destined station -
“nunber on the display device 85, it is read out and judged by a signal from
the ground side whet her t he ‘autonotive cart 1 is |oaded-or not and where is’
the destTnation of the cart 1. Further, "when the | oading condition is
chgnged in t he 1o0adi ng or unloading-operation, the witing-in optical

signal is'given fromthe transmssion unit 93 i n correspondence to the
change in | oading condition to rewite the ID card 83. The new destination
is set for the stopped cart 1 by the witing-in optical signal fromthe

is set for the stopped car writing-in optical signal fromthe
Coi oot od by>Pna Erantoc reerore tag o B E by e FREH cora 63

through the gRAt ROheBRXnBA, s2AtERAl NS ROWR HRUGSAY RRvaad lgs,
obtained. During . the time when the electricity fails, fhe information can

be prevent editr g bekagogenanautjudigeld Hye shelignefl tfhen ithlel yhceeld 87. As
shown by for exanple a full line in Fig. 13, when the precedi ng autonotive .
cart | A conesidet wvheehkisithe autbmbitd vieoldaow 11g icaivadddumdemdcthe condi tion
that the former is stopped at the specified place in the course curved in
t he upper andnfowberdi iecthendestdnadtiver ofs the owatt dal | Fustthsped.  Wien
the rear bunper 70B of the preceding cart |A cones into collision - 19 -
- when the loading condition is changed in the loading :
or unloading operation, the writing—in optical signal
g\/ ' ' is given from the transmission unit 93 in correspondence
to the change in loading condition to rewrite the
ID card 83. The new destination is set for the stopped
'cart 1 by the writing-in optical signal from the
transmission unit 93 and then the cart 1 is started..
An eleétrié power collected by the current collectors
18A, 18B is given to the ID card 83 through the control_
box 80, so that the power source can be easily obtained.
During the time when the electricity fails, ' the
o infdrmation can be prevénted from being gone out with
the help of the lithium cell 87. |
~ As shown by for example a full iine in Fig. 13,
when the preceding automotive cart 1A comes into
'_collision with the following cart 1B under the condition
that the former is stopped at the specified place in
the course curved in the upper and lower direction,

the latter is automaticaliy stopped. When the rear.

- bumper 70B of the'preceding cart 1A comes into collision
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with the front bunper 70A of the follomnng cart | B, the shock i's absorbed
by an elastic deformation of the flexible cover 73 of both bunpers 70A, 70B
~and the deformation of the bellows-like nmenber 73c tqQ noderate the shGck
and prevent both carts 1A, 1B fromrepeatedly separatlng from and con##g

jto collision with each other. . Wien the flexible cover 73 of the front .
bunper 70A of the following cart 1B is brought into contact with the
fl exible cover 73 of the rear bunper 70B of the preceding cart 1A a
current flows between both carts 1A 1B through both flexible covers 73, 73 .

- to detect thgi@plthsi LPoRRILLALBES DAL Be $hEP£S13B@4nhOchke i)l owing cart

1B by means of the stop signal transm ssion device 78, whereby ‘the motor 10 -

is -automat i cend ysisbelpped sibsyipgdang bheellhavek! Begokaugtons dfost to stop
~the cart IB. Inthis tinme, since the circuit is previously set so that the

stop signal thanghesihbe cevece?F8ofajpohbt bhmperpa7DAi,n70Beamdt or 10 of the
precedlng cart |A the desired travelling control of the preceding cart 1A
- i's not affecthﬁiQﬂfQﬁmatEﬂbs@éuéhﬁl9ellﬂhén1ﬂhé peabedi AgccipPt 1A is
“travel |l ed agaln t he rear er 70B of the preceding cart 1A is separated
from the. frdMRAHARRY th@ﬁ§%@c h8nfloPFBYPRE BAFP €BTES BPeakBthe

. electrlflcaléon therebet and. start. to drlvg .20 -
: . - . from repeate y separatlng rom an coming 1nto

colllslon with each other._ When the fle*iblefco?er7
- 73 of the front bumper 70A oflthg follOWing cart 1B :_'_ K;}:
is brought intQ-cbntacﬁ'with.the flexible cover 73
of the rear bumper 70B offtﬁe.preceding cart 1a,
a current-flows between both carts lA; 1B through
bOth f1éxible covers 73, 73 to detect the coliision
_ ahd traﬁsnit'the stop sicnal-td the folloWing cart 1B
by means of the stop 51gnal transm1551on dev1ce 78,
fwhereby tne motor 10 is automatlcal1y stopped driving
" and the travelllng force is lost to stop the cart.lB.
In this time} since the ciréuit is previoﬁsly set
so that the stop signal_transmiséion device 78 may not - ,\“J_
‘take part ih-the motor 10 of the preceding cart 1A,
the desired travelling coﬁtrdl of the préceding cart
1A is not affected ét”all. Subsequehtly,_when'the
preceding éaft 1A is travelled again, the rear bumper
l.70B;of.the preceding caft lA is_sepafated_from'the
ffont_bumper.70A of the fcllowing cart 1B to break

the eléctrifiéation therebetween and start to drive

- 20 -



the motor 10 of the followi ng cart 1B, whereby also-the followng cart 1B
is travell ed again and then stopped at the specified place. As shown by the
i magi nary- line in Fig. 13, also in the case where the follow ng cart 1D,
whi ch h& travelled in the horizontal course portion,” cones into collision
wigh the preceding cart 1C stopping at the specified place, the follow ng
cart IDis automatically stopped in the sane manner. |.n addition, also in
1 he plane curved course portion shown in Fig. 14, also in the case where
the following cart I B, which has travelled in the curved course, or the
fol l'owing caffe IR e Wi £h Haschd arsii6dihg ERBLSinai ghbrepyragsportion, -
~wcomes into collision wth the preceding Cart 1A stopping at the specified
place, thesef{oltoMidgikarésrdBipl Dsatpavuiveat agalihyasiopped in the sane
manner. As shown in Figs. 13 and 14, the follow ng autonotive carts 1B, 1D

come i nto colddspe At tthd hepee BELEdnglactonotive carts 1A, 1C with forming

-various angles therebetween. But.in that tinme, the rear bunper 70B of the .
preceding carts 1% €®Ovws berdhy tmagighérynlidneohnaBigwi LA.t AdsPront bunper
70A of the following carts 1B, 1D by the flexible covers 73 thereof, and
the col I'i si okn fiheecane irer ®othe cEPliovinghsar bedPhywhhehrbBRFows- | i ke
menber 73c, so .that the carts do not-repeat -- 21 - | _ ,

- _ travelled in the horizontal course pprtlon,_comes_lnto

'coliisidn with the érecedihg_cért 1c Stoppihg at the

.\b/ - specifiéd.piaée, the folioWing cart 1D is automatically
| stbpped in the same mannef. In addition, also in

thé plane curved éourse porﬁion shown in Fig. 14, also

in the case where the follpwihg cart 1B, which has

travelled in the curved éourse, or the'fbllowing cart

‘1D, Whiéh has travelléd in the straight course portion,
comes inﬁQ collision with the pfeceding'cart.lA sfopping
| at fhé speéified place, thesé following carts 13) 1D

are automatically sﬁoppéd'in the same manner. |

'As shown in Figs. 13 and 14,-the'folloﬁing

' automotive carts 1B, 1D come into collisibﬁ with,thé
preéediﬁg aﬁtomotivelcar£s 1A, iC wiﬁh fofming Various_
angles therebetween..'But in.that time, the rear bumper

70B of the preceding carts iA, 1C is merely brought into
contact with thé front bumper 70A of the folldwing carts
1B, 1D by thé flexible covers 73 thereof, and the

collision force between both carts is absorbed by the

bellows-like member 73c, so that the_carts do not'repeat

-_'2]."'



the collision and the separation due to the inpetus when cane into
~collision with each other. Even though the preceding carts 1A, 1C are
moved forward to sonme extent, the contact is not lost and the
‘electrification is speedily and surely carried out between the preced”%g
a@d following carts to automatically stop the followi ng'carts 1B, 1D:
_Accordingly, the following carts 1B, | D are securely stopped even though
the following carts 1B, I D come into collision with the preceding carts 1A,
~ 1Cin any direction. In the above described enbodi ment, the cleaning and
~ the instal | &eosdl ision mnd kst SePBr BRlOMIRR FO ste BEPAERF as vari ous
ki nds of wiring operatjion within the diuct ne t he nalﬁﬁena ce and

i nspection ¥ e v?nnrtiond:o%grfos’t% Vhdhetd§ e‘gtlﬁ%ﬁfl rHEER ohOPEBI acement:

. d.ch t of th t o '
o ed oa el RN sShetd A UG RO W PB4 LY SREE S, Lo

5 carred adledigerddeaandld 1an ddatidhe dadle ﬁgva;fgggplffcae% I led on

the ceiling 2T y neans -0 e construct- 1 ng nmenb on t e floor

. side by neang %fpeter&lcjp%ﬂd' %r%@meé%uwﬁmtﬁeaﬁf@@dkﬂé cart 1
is provided with the sensors 19; 20 nount'ed on both the front end and the
rear end thern@offdmddlelgattca&ecéiewra@whl@ammer&top 2Re following
carts 1B, 1D. Accordlngly, the follow1ng carts 1B, 1D
are securely stopped even_though_the follow1ng carts
1B, 1D come into collision with the preceding carts
iA,_lC in any direction. |
in the above described embodiment, the cleaning
and thedinstallation.of the instrumentS'42 on the rail
._side as weil as_various'kinds of wiring operation
Within tne duct member 33 the maintenance and inspection
.after the wiring, and the 1nspectlon, conflrmatlon,
"replacement and chance in arrangement of the 1nstruments
" 42 on’ the rail side are_carrled out through the opened
'portion 3l'and the'slit 39. These operation is carried \JJ
out under the condition that the rail device 30 is |
installed on the'ceiling side by means of the construct-
.ing member 57, or on the floor side by means of the
constructing member 51. B
Althouoh the_automotive cart 1 is provided with
the sensors 19, 20 mounted on both the front end and

the rear end thereof in the above described embodiment,

- 22 -



only one sensor may be used. In addition, the use of two sensors leads to
the operation of the rear sensor when the overrun of .the cart occurs and
thus to;the satisfactory travelling in both the forward direction and the
regrmarﬁﬁﬂlrectlon Al t hough the instraments 42 on the rail side conprise
the coils 44, 45 and the third sensor 46 in the formof one set in the
above descrlbed enbodi nent,” the third sensor 46 nay be disposed in a
separ at ed manner. Furthernore, the feeding rails 41A,- 41B may be detachably .
provi ded wi t he insu aLing cov . .openin ¢losi it 39 al

. over the opp%E#Yeopﬁng?nguFfag %thgggf &52§d%QQl BLAF@% %g% %klconveyor

‘apparat us usipg 923981-9@&5&9 £8 knlr Qpkdad 1! b vl lelevidehddd

supporting and sard autonotive“cart,. said rail device conprising an
autonotive C@ﬁéngﬂhél Bgegﬁﬁh%fofthé%%&%nblc@hlﬂé Grehaped sectdhen, said

aut onoti ve cart guiding nenber including a plate nenber which is divided
into two hal ygsibyaatbepgttadienaihy @xt dothngheeforalarsl idireoeidml f of .
said pl ate nenber being provided wth a rack.nmeshed, in.use, with a pinion
rot at abl y noan@ietdhenreardaadt divecteonart , and-other hal f of said plate
“menber haV|ng a supporting surface on :

.~ Although the instruments 42 on ‘the rall 51de
conprise the coils 44, 45 and the third sensor_46 in

the form of one set in the above described embodiment,

the third sensor 46 may be disposed in_a separated
_manner.
Furthermore, the feeding rails 41A, 41B méy_be
detachably provided with the_insulating coﬁér'fdr
.dpening and'closing the slit 39 all over the opposite
inner surfaces thereof. | | | |
k\}.
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~which a wheel. rotatably nounted on said autonotive cart is adapted to-
roll, . said slit having edges provided wth insulating means and__
current conducting means applied to said insulating means, said cur rerit
c%:ductlng means being in contact wth current collecfor neans nnunt?ﬁ on

s@i d autonotive cart, a duct xternal to and forned
integrally with said autonoti Wﬂm llﬂjm'r@ﬂ ll mber in such a manner that
sai d duct nenber has: side walls connectedsrespectively to said tw hal ves
‘of said plate nmenber at. the transversely central portion of each half. of
said plate menpber so as to allow said duct menber to conmunicate with said
_ aut onot | $LALHS guidlng menber by said slit, and nmeans for transnlttlng _
.signals to and recei ving signals fromsaid. autonDtlve cart arranged in said
- duct menmer and pr.ojecting. thr P I a

~gui di ngnﬁenbep‘ %’ Jeyor % B QEQQ %%ag'f ér} L{HQ §@§ﬂ gg’%Ilgotﬂm%u%:wre| n
the aut omitthve cadi glmvdmag fmnfexppos'q:mﬁnad@d &Mltdrw@ mud utpriatdve -

“surfaces Jonmeddiy 1Ag; fidesiéoNcoh L@Q%Q QB bR omditli vAe Wat? S iREid
posi tioned ‘on both .sjdes of th e3|? guiding frictional turning eel

means fofembarepfi ﬁﬁbéﬁﬁnaFP‘HﬁngﬁBaHE‘Foﬁ%‘PFtﬁnca‘?’%l‘i‘ R e h% pair

~of ~gui de gSiil’dfﬂfgeSlebﬂﬂefig ifr@1aRYY riad asmrmiar Inm{beno&ﬂiﬂcﬂnﬁswdﬂvlaia&rﬂrnm of

the rail ,devjc NVAYOr; 12PRaLALUS Sel fort e '

~ wherein % b%gﬁggtw’/e &L?n(fe&sdf Bl SRS négcgﬁ%zgasur ’P 8 he qtrl pe
nenber fofiredidnplatednenber ope big rvytivest théx parpck meshed. in use,

with a pinion rotatably mounted on said automotive cart, and . 7

other half of said plate member having a supporting surface on

" which a . wheel rotatably mounted on sald automotive cart is -
‘adapted to: roll, -said slit hav;ng edges provided with
insulating means and current conductlng_means applieditc eaid_
insuleting' means;' said current -conducting means belng in
contact with current collector means mounted on said automotive
cart, a duct member dlsposed external to and formed 1ntegrally
w1th said automotive cart guiding member in such a manner that

. said duct member has side walls connected respectlvely to said
two halves of said plate member at the transversely central
portion of each half of sa;d plate member so as to allow said -
‘duct member to communicate nith said automotive cart guiding'
member by said sllt, and means for transmlttlng signals to and \J‘
rece1v1ng signals from said automotlve cart arranged in said
duct member and projecting through sald slit into said

"automotive cart guiding member.

2. A conveyor apparatus as'set-forth:in Claim 1, wherein tne

‘automotive cart guiding member.is provided with a pair of guide

surfaces formed in the direction of length of the rail device
so as to be pdsiticned on both sides of the slit for guiding
frictional turning wheel means for travelling and driving the
autdmotiVe cart therewithin, said pair of guide surfaces being

formed at symmetrical positions with a centre of the rail’

device.
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device and the rack is fixedly nounted on this stripe nenber. 4. A
conveyor apparatus as set forth in Claim1, wherein the plate menber is

- prQV|ded ‘W th an edge end .nesber—for—formng—the slit and sai d conveyor ,
apparat® is provided with a feedin unted on said edge end nenber
angl capabl e of feeding the aHl @' HEB‘“ﬁivhh an electric power. 5. A
conveyor apparatus as set fo ,«wherein sai.d edge end nenber_is
provided with an insul ating rod nenber formed of resins put thereon from
the side direction thereof and a feeding rail put on said insulating rod

menber on the edge end nenber thereof, said edge end nmenber of the wall
‘bei ng pro&;dedAwmomvay¢rr$pp%wgﬁ@pngehﬁﬁbethfmnnédanm ﬂherdzne®Maneuﬂ

thi cknesseg bieg.g0he08; 9o Sfiace hgiuly S8L drbBRULALNG, T o0 FEID bohe &

conprising an ou groove put on he ed ge en

second engk%iPg ﬂﬁi‘ﬂaé? ferﬂﬁa Vit Hahﬁ- SHirecikan def glength anf éaﬁamaeﬂof

engagi ng dé¥icsadnlt fiHsStra1gag NG NETIRE mowth 5T @i t3i@0\e riigenémbear d a
-.direction opposite to said outside groove and third engagi ng nenber forned
in a direction of thickness of -said wall, and said feeding rail conprising .
- an insert4ng pAemcmmﬂueramapmlﬂ@ eb Betngornhem@ﬂamd,sanh@raemortdxegroove

and a fougf nzﬂé:%é‘lg {@”Pﬁévfé‘Q&quftﬂf aneleageeeﬂagﬁg ‘Metrhf§§" éotzmln%

engagi ng ne A conveyor apparatus as set alm
wherei n thee aﬁ}tldn&ndvéaeﬁr%oméem%\ﬁw%}rﬁpéﬁ ﬁﬁansdﬁﬁ ‘al’Fli' cmtfeﬁé’flmgon and

a rear pQﬁéé,ﬁJsEl xﬂ@@@@&ll&e'yai@eé&ﬁ)é, ehaeméaseechhaecapaa% Bea&%elae_wgg

-p{EYIded gﬁ auto$é£ 'caPP w1€€ra£|éf 10 power

5. A conveyor apparatus as set forth in Claim 4, wherein said
~edge end member is'prbvided with an insulating rod member
forhed of resins put thereon from the side direction thereof
and a feéding rail put on said insulating rod member on the
edge end member.thereof, said edge end member of the wall being
provided with.a first engaging member formed in the direction
of thickness thereof on a surface thereof, said insulating rod
member.comprising an outside gfoove_put on the edge end member

~ of the wall, a second engaging member formed within said -
outside groove and capable of engaging with said first engaging
member,-a second groove formed toward a direction opposite to
.k\/_ said outside'groove and third engaging member.formed in a
direction of thickness of said wall, and~éaid feeding rail
comprising an inserting piece membef'capable of being inserted
into said second groove and a fourth engaging member capable

_of being engaged with said third engaging member.
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bunper neans to the aut onot i ve cart and a erX|bIe cover, having a bellows

portion, formed on a front surf—ace—ot—sal—d—f—t—tt—rﬁg rrenber and said burrper
- means being capable of being c feedlng rail thr h . a
- stop signal transm ssion deV| %ﬁmm“‘!’zﬂm |t for activating said stop
-sizgnal . transm ssion device ver adjacent autonotive -
carts when the bumper neans of both autom)tlve carts are brought into

.contact with each other. 7. = A conveyor apparatus as set forth in daimi1, ¥
-further conprising an information recordi ng nmedi um which can optically :

““read and wite, nounted on the autonotive cart and a neans, disposed by the

- side of ®he . rai Fodeevor, appphdtusoisviet i Frmein Flavimatli,onheseda ¢he SR
i nf or mat LoR ohE¢aLdl Ber- B %mﬁé@wmxomeah@emné of PB4 Y rieemebham 8.

A conveyor apparatus_ as set forth in aim7, wherein said jnfornmation
recor di ng MEALNPPELLPN| gespec)ivaly. bhereal ¢ othey sresrAR bR | BrPPeXs
her ei nbeheaasdesGmgeshowided eftrance fotadag anenblnstioat eﬂlwmgethe

acconpan%ln%edmﬁggts to the automotive cart and a flexible cover,
having a bellows.portion,'fqrmed oﬁ.a front surface of said
fitting'meﬁber; and said bumper means being capable of being
bonnected ﬁith the feeding rail through a stop signal.
'transm1351on device so that a circuit for activating said stop
51gna1 transmission device .can bei formed over adJacentf' '\‘)'
automotlve carts when the bumper means of both.automotlve carts

are brought 1nto contact w1th each other.

7. A conveyor apparatus as set forth in Claim 1, - further-
 compr1s1ng an 1nformat10n recordlng medium, which can optically.
read and write, mounted on the automotive cart and a means,
disposed by the sidé-of the rail device, capable of'writing the
1nformat10n to said- 1nformat10n recording medium and reading

out the 1nformat10n therefrom.

8. - A conveyor apparatus as set forth in Claim 7, wherein said

information recording medium is an identity card.

9. A conveyor substantially as hereinbefore described with

reference to and as illustrated in the accompanying drawings.




