;| me3e| yF6| TOSN~=~~~ CART TYPE GUI DED TRACTOR Background of the
| nvention The p %www ‘W@ﬁi on relates to an automati c under-cart type
qgui ded tractor a franme with a driving unit and driving wheels
on the underside, wW$®H8*gui ded tractor is constructed |n‘pgﬂ§ Emibe? Jobave

gui ded by a guide signal sent out from alguide el ement as a magnetic
tape | ai drakeBgo® pakh 1ok entfil@or surface in a factory or a warehouse, and
to pull a cart provided with free wheels and | oaded with goods, with the
gui ded tractor |ocated under a | oad-carrying platformof the cart.
Conventionally with an ungiespegatirt ypepgusdededragietroan undi vided rigid
plate-like frame is used and the driving wheels are attached at the center
of the underside of the frame by a suspension nmechanismusing a plate
spring, a ng¢0 h he suspensi on nmechani sm prevents the
driving eel s TromTosing contact W th the floor surface, (the traveling
path surface), TAeaePt8SEREedOVgnticas redatis §@rﬁ@c@uﬁﬂmﬂhﬂﬁsQﬂﬁﬁﬁnﬁ&%ﬁe
surface fﬂz?é'&ﬁd@é‘dcrta@&ﬁﬁ FRAAIRY biRea Undas Garty tayaflwhg%%{ agier to
travel snoo However e suspension nechani sm using such

spring, adébvmgpwhﬁglér ophthe; kadezride cypdchi o idedattinpaitp avrsge

irregul ar S I % I ugh
1 can cope ne TR ST e s R BT B R ke Shkte SiRat Lot tnal
under - car¥rem pe quiide e iamarttor sveh @Spaoma@ﬁ?tmﬁehapeolamaamreg & IR gui ded
Lractor RassesIguersdrLoBNn ROELLOR: Plod HeLLORbLSY! TA6F cd BR1SUS I

friction Increases en It passes over a concave pOFtIO
surface, R¥RVided atit! fires shedédsr anddpaded v itthe gapgsopy i ik et i gudcted

friction *hs &0dr eﬂé&'&ﬁ&' ﬁé‘rth%ahf-ESQ%%hgt FEEtEBanthf k@Qr gyif ace are
relatlvely arge, such as slopes, waves ort e cart and the
tractor may bé‘e@menmmﬂbhyamahfaer@ndeangaég typet Aut dede thectom @n t he
cart COmggd i, G acly i attrée-llfke 'frafie~is dsS8PLeEhSe 03 P Wi dine

tractor, which hin ers travel I ng.
are attached at the center of the underside of the frame by a

oor

suspension mechanism using a plate spring, a coil spring or the
like. The suspension mechanism prevents the driving wheels from
losing contact with the floor surface, (the traveling path
surface), due to irregularities in the surface, ensures
appropriate surface friction, and thereby enables the under-cart
type guided tractor to travel smoothly.

However, the suspension mechanismusing such a plate spring,
a coil spring or the like cannot cope with relatively large
irregularities in the surface, such as slopes, waves or the like,
although it can cope with small bumps on the floor surface.

Thus, the conventional under-cart type guided tractor has
a problem, when, for example, the guided tractor passes over a
convex portion of the floor surface, the surface friction
increases, and when it passes over a concave portion of the floor
surface, the surface friction decreases, thus the appropriate
surface friction is not ensured. When these irregularities in
the floor surface are relatively large, such as slopes, waves or
the like, the cart and the tractor may become inclined at different

angles, so that the bottom of the cart comes in contact with the

T
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In addition, in the conventional under-cart type guided tractor, an
undivided rigid plate-like frame is used generally. Therefore, when the
fioor surface has large irregularities, there is, for exanple, a risk that
when the tractor proceeds froma downward sl ope to an upwgr ﬁi oRe e
driving wheels are lifted fromthe floor surface, so tha\tA@'t‘%g rac?gég
becones unepnbifolchablteac®o i, hevitdrerh imateds Wresvetlhiend r act or proceeds from
an upward sl ope_to a.downward slope, there is.a risk that the dist.anc

bet ween t he seggoFfj%\%%ilgﬁ'i slnusstﬁ’a Idfnﬁrleélcteldméatl a7 ont” protrt Ry oq‘mt#:eeae
tractor asracetwed &nomdivelgped spierid \pd agfe-tlhicke faamer issusedvgdneamplly.

di rection h | de . el e t. su as. a netic.t Lpcreases,_to
Che- oxt ot EREr PR WIS e P E o S TR p B A L k0T o s BEEE S0P g *1 e
present iinsgnfoonekamplepr avirde kan hatdethegartthet e ot rded daegstorf tdrata has
a frame capabl e_qof being bent, supported by .a ful.cru hat can therefore
Cravel srBOTRISra A Le Ao BP R RR LS havi, AL rheRar A e Be tehon
as sl opesfraomves dDlodhedrfiere Wsb ot tisSe NG ad topace admss Spedsitan Lathian sm

for the dgivin eels_or free eel s_adapted to traveling on the floor
sur face. aYOrd RS aatrr VI Eer E22KRR Rraroedh Rl BRre P
W t hout tte ayeddwmadrdostiopé, t ieecarisaztrigk orthdtheche atisrarate dlet wesnmar y
of the In t] An under:cart t uided tractqr .accqrdi to t resent
i nventi ongﬁgn%)gﬁgcéﬁ’ of écPr éﬁeuﬁ}/‘%gil e(Lj-SL\ia\»%teI%j ggd(r%i \F%r?é%u%lotqg;llr?& t?gfntg-'e
driving wheatsooras géeu:adefs¢M¢heﬁﬁapSEdctmvercaﬁ/ehegnt?ieﬂobyfa:rgwiedeirsj gnal
sent out . qui de nt. suc S_a_nmagnetic _tape id.alo
traveli ngé%%%@%)%kja ?P(g;orgggufg é(%:ig, eaﬁglepo’drsgvc\:/%aaga%t mﬁr 6’\%t&ecdnc\%p%r1 free
\l/vhegl S an'xi_utmwlfzds }Nittmtgfemt:}ﬁ;en/ﬁ t?at_lt!ﬁmg?irdedolr;mttmw mugma%oen;tnmi;iarblﬁa
oad- carrying or.m of, 1 c : e frane.o e _qui de ractor. has a
hei ght t hat alﬂc‘)l\%' t%hee goubljaee% toffz’ig Srpfss%‘&glﬂﬁﬁ}éplagf%%n%" raot e TAY ,
and a strwoderecd hiatt yseguiadedkirewtblet vet thaala foadeotaphelearf beargect on
t he 4 I i.d r. e | ggp r I
conpri ses%eeg{te’rteéglgtp%tq:%cggg afga %I%%rﬁ‘e t@é%pggéﬁe?%fa{mgr%gar r ar?%ng%ccith;iyl i ne
in the gudsd ¢vaxtDiosrt saveatenyadingclrogeandrpguded iy e@, pismchn asuch a
onnvar d T8t Sn. vAFEs FoEnEREr B! O e ub P s 5T e d (A e,
wheel s t mEchaTel sdaptedthe dravehgowhebdsf boofrsar Wheelal edgpweth tohe
driving .. The f 0 S.a I 4 i Lh.a. hanism
capabl o GBS HIS Srsehe A bastad tanaotha B ns Y 4 T T aRe ™ o
ri se and tdlapanheérévaneaoft shéedar vitvhenttties qeirdedalr dcoedrohdheeagtt o an
appropri at & 4 ic;l,it qQn, dnder ¢ be ;%agfl_of the cart. A sensor is provided at a
portion suitable tor detecting the guide signal sent out fromthe guide
el enent such as a nmagnetic tape. In the under-cart type guided tractor
accordi n%ﬁﬁﬁWn, the frame of the guided tractor may
conprise Two séparate tront and rear franme conponents. Each of the frane
conponent s i s Afr gudgad Qasirtth tiypeegwhdedst ophct b defarcing righthespdesenand
the free; I r t to-t : or; syurfage: al opg.,with the
driving @X@%ﬁgi.oﬂﬁce ri vsf\ér%jg étjfnigta?/%l?%g%%gl#egrw% g %oo?t?llg'lﬁg@f u%% gui ded
tractor thatludd ngdaistiod no wheeh s drertthe runder $ idee. adSphedr toateapedyi ded
at a frogt;gent Bg' apﬁhEL'd%”s? b€ sEhenb ke ?Ef%rncg”ﬁefié@t c3Bfledt @uERaLs.
central portion of the rear frame conponent. "I'ntRe under-cart type guided
tractor actagufhyctbaphel pi@sehong nvemawn, inhedttame of flhergandédcer act or
Component s Taghenre (e rroat Tand iy TFpandiesth SRl SRRARACH B8R 11
free wheelbshohhehguidét andctpghioshtied underhe ieze-eheeysnarelaghpred to
travel ogethg.f L:ggrt‘surface along with the driving wheels. The nmiddle frane
conponent "i s equi pped with a clanp mechanism Steering driving units are
provi ded as tHbediramagpinhesgaidete faor dre adwidhambacoapdéneht she and
sensors ar ovided in the fraqnt. _an t egf | rd ving
anits. - TREPPICACERE st Bhvn e BT R R B T FRE e dBEr Ao

that does not allow the vertical load of the cart to act on the



4 Septenber 2002 and the cart nmay be spring casters. The above-descri bed
under-cart type guided tractor according to the present invention can
travel snoothly not only on a horizontal floor surface but also on a floor

surface having large irregularities, such as slopes, vvavegr?{)temggr %\%629
even W thout using a special suspension nmechanismfor the Vi ng els or
the free whesled adept ek t 0 TheaVidansd oy thid hgu duedird wd ago mheerhsr i sesl 8N
draw a carf, s fel thout the_vertical |oad of .the cart_actin n_the

gui ded tr ot areaPebaRE ke RS coritne0fe dhe DA ke RhteRER T I B o

vi ew of artrarbuddleelntrattam Bndeavehlinquhergmﬂ:sd ah'rcagbcinealcbprmliprigu ta t he

present i tio Fl G S | of th | h wn in FL.G 1;
FI GS. 3A gﬁ%”ﬁ g?br¥?oﬁi &15&§PF%% shgﬁ Owlt%% ngﬁ |n§h$ end A
FIGS. 1 arch 2pwaavkebs; dBkGwadd faahfioant T/mevsf:rﬁmé tmrﬂ htdme gludidéldrremacobrt he

under-cart, type qguj ded .tractor cordln to _the nyent i on

is a planiVi ﬁoﬁiﬁ c%t dvin “PRG a8 ﬁB §° \éfﬁgﬁﬁ \9Pe%\/§1eor
showi ng ha@lddresenbade rmfdngs\hom tihe dﬂ:ﬁSmé whied 1% tramelﬁ:anﬁl Gomiohanas
front view for show ng ga t he. enbodi rg_gnt shown | o?b and 5 trav

and FI G §r|ese5uflf’8ﬁtd 8t S ¥ I HEF CAbET nce%ﬁa &r}d‘ ITgareY% ?Bé’
gui ded t r aewerreal;candi tige tal dnipe mpedaeiism hyeaddptied Exanpbesard cEagdt Arent

o 1% | SRR LS o, G2 B8R TR o YU LUES

position under the frame of the cart. A sensor is provided at
a portion suitable for detecting the guide signal sent out from
the guide element such as a magnetic tape.

In the under-cart type guided tractor according to the
present invention, the frame of the guided tractor may comprise
two separate front and rear frame components. Each of the frame
components is providedwith free wheels on the left and right sides,
and the free wheels are adapted to travel on the floor surface
along with the driving wheels. The driving unit is located near
the portion of the guided tractor that is adapted to form a bend
in the frame. Sensors are provided at a front central portion
of the front frame component and at a rear central portion of the
rear frame component.

In the under-cart type guided tractor according to the
present invention, the frame of the guided tractor may also be
comprised of three separate front, middle and rear frame
components. Each of the front and rear frame components is
provided with free wheels on the left and right side, and the free
wheels are adapted to travel on the floor surface along with the
driving wheels. The middle frame component is equipped with a
clamp mechanism. Steering driving units are provided as the
driving units at the front and rear frame components, and sensors
are provided in the front and back of each of the steering driving
units.

The free wheels provided at the frame of the guided tractor



The under-cart type guided tractor conprises a frane 1 provided with a
driving unit 3 including driving wheels 2 on its underside. It is adapted
to travel guided by a guide signal sent out froma guide elenment such as a
magnetic tape 14 laid along a traveling gath on a floor syr bdr 2 to
draw a cart 5 provided with free wheels I1 and | oaded with goods, wth the
gui ded trantiwthezté%nnmm@emeZﬁﬁﬁih@caAQdeuader t he | oad- carrying pIatform
of the cart 5. nder art t %$ $U|ded tracg has, thg %
features: The f %n? '“%s %%t% PAET afFhhs YRS Guide FﬁEFBF to nove
under a f raa i iefg tche thar préseamdlﬁvehtuehuwntthedv@homdwthlql Inew bhey
verti cal Ioad of the ca to act_on th i ded tractor;
conpri ses 4t 2| RaE1 2pp62 ef)i?ca’fes??%ﬁr%e Ebdﬁpgﬁéﬁtgnﬁ WHat Uz &écﬁggﬁdﬁ& in
line in therge deddguacinrt idss traveh Iasﬁgsnbw@t i@@v@@dorom@dlbyea gven9 in
a manner su h that t.he frame conponents are al| one o _take an. upward
o "Connua i EBEHE H5r iy PSR | PP aNT Lo Y S HoF ¢ BREHBLP 4752
\tAﬂat | arg agarlﬁptr;sdof aHg @vek mreégg afé:ia@(ﬂecﬁtlbftﬁﬂa&'éﬂ allﬁﬂg rwltt}h ttrréeaﬁrvyhaglo
eel s e,frame comp ents are_equi a clanp ani sm
capabl e ol hEELAg PEFSEG aHaVoié?%ﬂ SHF Y éﬂ%t XﬁF§&F@gei838t85 to
rise and ehanpatrite aforangy Qarpftrtéﬂegtmadéd X yhetfof het gai ded tractor has cone
to an appropriate position under the frame of the cart 5; and A sensor 13
is provided at a portron surtable for detecting the guide signal sent out
fromthe guide ¢ S tHe pregnietge tape 14 (invention recited in

claim1). Spec under-cart ty yi ded tractor shown in FIGS

and 2 16 a traﬁgrailtits o Db ESI A 4R Rlded Lract o jshoug o, FLGS
Cal:il ed a ?dmubbetbeattotrype, onuiere ﬂhdﬁecn‘er gﬂa?slemrﬁpwéraslctmp separate front
and rear frane_cqnpqnents 7, 8. Eac 9 t e ents S

Dy ovi dod wi th FLBe anedl & FilrydieH CTdtts SO RGNT Whck 19 gnt

si de, nore speei[t;iscéﬂA ;ndfmrérbrmrvm@ele&slﬂor Bhbatiak, h@mhatemdm@ént he

f our corngrs o thg ng The free eels are the types that are easy to
steer, ant %ﬁ%pt@d ngtr v8P% s (FéVESsr surface along with the driving

wheel s 2. The HIGVImgsmfi’oBtI\Slévﬂﬁﬁtﬁd:mﬁﬁﬂ’ einbedpaeht adf ahetdredd ¥-ac@erd

that is adapted t e The sensors 13 ar rovi ded at a front central
portion ofY %egrr§ﬁ$ PFﬁﬁEOEOEﬁSRgﬁﬁn? &ﬁh% = BRSSPt i on of the

rear frame conpbd@ent Bs(anperh oneckweoift ethel RmMilodlifie)t. shown FIG. 4
FIG. 6 is a front view for showing how the embodiment shown
in FIGS. 4 and 5 travels;
FIG. 7 is a front view for showing how the embodiment shown
in FIGS. 4 and 5 travels; and
FIG. 8 is a front view of further embodiment of the under-cart

type guided tractor according to the present invention.

s ; - Embod] f the ] .

FIGS. 1 and 2 show an embodiment of an under-cart type guided
tractor according to the present invention.

The under-cart type guided tractor comprises a frame 1
provided with a driving unit 3 including driving wheels 2 on its
underside. It is adapted to travel guided by a guide signal sent
out from a guide element such as a magnetic tape 14 laid along
a traveling path on a floor surface 4, and to draw a cart 5 provided

with free wheels 11 and loaded with goods, with the guided tractor



4 Septenber 2002 Mre specifically, the driving unit 3 conprises the
driving wheels 2 and a notor (not shown) for driving the driving wheels 2,
and it uses an outer franme elenent of the rear frame conponent 8, in a
manner such that the driving unit 3 occupies the |eft andgig.glinef 2dde
center of gravity of the frame 1 (center5 of FIG 2) as viewed in a plane.
The driving unit 3 conprised of the driving wheels 2 and the notor perforns

steering t8FAGeCh&nssrc dinced Cadusaiesing et 2 freke ngd Rbd> ¢ frane

conponent QnZlleD@agtarts'p@a iHeStteRlot FNthIave, SUlst Bd i 4 | Fedhersae si ze.
The franme conponents and 8 are so joined that theé may OCCUIE_’V the front
F &

and back of théh@ehtadmeot Fad thridht Hdat add ors( €8/t gkigpdrrmachyr to

respecti vabye @Sd¥tenedanre & BEafte ddes tBRAH istAkheehkhat, dde8rfot
provi ded on_both sides of the underside of the front portion of the outer

frame el efbhPWdine Nertdgalf aad Lofperedkt 8, to aokepnttite grildedgt Ihekds: 2,

2, bearings 507ha0F Afife f C¥hASHsat £ heugh {oualedhan d eaHen of
the frame 1. Further, plat e-?i kg bearings 40, 40eptéare provfﬁgd@%r?ééel“%@g§
portion of . ghthatep reraparg eddim lonet he thoguifdednerachpshentrave hl ing
manner thga £ X : lel it ianer . si h I 50.
The front %f%ﬁeyggn%gﬁg%%)%égn%’ti%lrrg?r l?’r gn%\géggn%o%gﬁ% ghgﬁg{%%?ﬁéﬁ%y
the pin shempogennsal nafinere sathovadt te hegkaran alpwaved ¢ dekewarnd upsvwar d or
downwar d pgprfla{%ggti on. The axial direction of the pin shaft 9 is parall el
to the traveling surface and perpendicular to the frane's traveling
direction. NeeBheskrame days procudede idd dregngeeel hatl thatbeaeiadpp4d! 40
may be proyided ai L on ) oMt er I :

T corporent o B P e 15 Tre benr e B0, B0 prout it e The
rear fram conponent 8. The clanp mechanism 10 is provi ded substantially at
the center of fr V. f th ra : , 8.
The cl anp nechféﬁn?g%a%%e?émégﬂtségsrfej’dgtag{ebg%lgipggg %ﬁ%ﬁ Iao%?ggrﬁge%}ga%%r#rol
devi ce 16.G mepat gy cdnbeliegt reikydr aoHi toegkeddesnd hatte | sl gmpwiedechratsnt he
center of, f'ﬁ[‘ga t t ial Ly _horjzo I her ei naf.ter
referred Jt%ggjlarﬂr{) Yy zéo rgf%étg&r&gﬁgégi’zgg% ?Ira)éﬁ |gnégr€}g§l égﬁ'%egcﬁ{aegnp the
mechani srguididhs reotp rchasgenkst o tarat ppspptrie tel mmgpst 18n amdangelle dir aree
left to f C r, d two clanps 18 arrangéd on the right to face
each ot her.ecé’gegh&cﬁ%ahﬁ 1%5@5 adapted to be raised fromthe outward to the

i nward directifossenstireldl aspsr 48 ded & teropght £ ogi sl i yal be df awvdelieotdmtg 5.

N e e S e e

four wei glagnetd oftapenl4 hatnweert bonangeiltéd fnontaamdlback of each driving

wheel 2 . Specdf]call the J.ro i 7 e .rﬂQ? Q | eft .and
right of the ggfaér&?olr%ﬁlol ’ofer{ glrwéo%théﬁsﬁér%ﬂeoﬁ&nen %%alér}c}ap%e ﬂ%bal anced
manner, d&iF&Son lt bad &f tsand-ragter cfbidha d rromvedorficirovr oot anite beewafrdanme
conponent; .8 .i.n .a |l.--hal . TR S e rea.t required
surface rti e gn t\zg%tcgo%ﬁctgﬁg% Vi ﬁé’%&e#g%f {E?%ﬁeét ?’th&grer?théad%?g%%hé
above. Tlhempgiigietsstdd saps nedte feqoitrant irkairt £ ¥ amg compeansged 7haét. t Bechr ont
frame conpo t S f grayi in,Lts r t] d the
rear fra%t&E 2@%})5%3%% go@soq}%nste{:eﬁ’t eér] ica)%/ %%{%%/??%/éi %ffﬁsff‘-’?%n%’g%g??i on. In
the presénnizpbsdilneatstexsd eyt ithe apeftidand ubedt asitdhe garde el enent.
However, (LBe;gyide ¢l empnl irg 10l Lestyhot ed (. Lhe maanehi ¢ Lapgeldnin
el ectricalf W rée, a magnetic el'enment 0r an optica uirde tape can be used in
a sinmlafomannerneks BEGth2, frefrer.enTkhentinreeaivhé®ldenoctesha pgpes Supply
battery, re uner 0 u t e
dot cct | N B 1oh SPLPCET bn 5 SHBR e GurACa 1T herS, - Gheh THE yar dard
tractor ebbbstha doavacyg wheklan2obsThel eriXerg, unhe Bumet Llonahgdofieghe
under - ca t | ded .t.,ractor _havj t he above- descr] S (o rks
IS descr?%%cf.ygé%?%va?g tfhoer ‘trﬁénecénw%f: %:Igt;v&f caep%%éjgoo gg?lggl i ghgdg%ﬁg?wtghe

13 are provided at a front central portion of the front frame

component 7 and at a rear central portion of the rear frame

component 8 (invention recited in claim 2).



under-cart type guided tractor having the above-described structure starts
working with a start signal froma host controller using a photoelectric
sensor or radio transm ssion, and then continues working automatically in a
manner described below until it detects the nagnetic tapeq SenthiaBer2do2 | aid
along the travelling path indicating a stop position. Needless to say, g
4 Septenber 2002 it can be so arranged that the guided tractor is started
or stopped by afoopereartiopellayti tgpeadbiviog. urlite 3conmrzoliseevtim@ drsiwisugal |y
pl aced at r f tr 0 e ont ev. llgt

hi nder the"sl{kreea o% a?lnra %trsn g?jgvm ﬁSE Ehﬁ@gg %‘é \pqu 1'gel d eV| c 0S5
particul ardy amevitiduses ambu$lecn'vvﬁrameté1bemlerat1\,1dfgshe k/\hen ﬁﬂtenejrc@mpotr@n'tt
type guid racto to travel dint t|o

dr awi ngs, e\aldt tlrm%esé%’léglf'oﬁl‘}cor\l/\g}’a'f:h ené%vui% upr%lotvl dgg teﬁe ron c?r?tral
portion ofridire fofonhef cantecoapomentify defl edtes firlaemel it eoentgramﬂ KIG.e&)i on
of magnetlsmfromthe netic tape, 14 laid alo t he .traveli pat.h .on the
1 oor “sur iR E-eHRE i AIBRA TP act DPe CAAE HTEoA TRy By ohel T e
magnet i caldmeeljsn A arehngte tthet ot hpe tfb¥inBgshbBeel 8g2us2nar ehet gered llyd he
aut omati cal ntrolled driyv notor_so thaj the left end (or right end)
of the rragr?é‘%/q d”q't ?fg tP%E?’éE?e’BeBK} ‘Bhe sensor 13 in a fixed

posi tion. Wen 1he gtaml;ecl:érﬁ;e@ﬁ@mtbas gAaegupdermhhe 6d@rkteeld 20@S6GE VRS

the like attached to the frane 1 detects _a cart 5 draw ngrhgosmlon (stop
posi t i on) ,SURTFatHe i idd ] FEQ S EH%wns  HBRNT 5ABE sTYPRO™ Birfder

16 of the s& 3R nRRCRARESINEY RXPaBdeup§oLthBatréhe LA &BE J;&eaE:Qnrt@lrsed
and cone in contact with frame eergmants 6, 6_of _the cart 5 and hold them

Then, the°defA<8V 1ty At EREsIFRBEMAghEETEeT Db B dld FRFREG e Soht r 65 of

the sof t Wafi@weldd i A 1and.r avekrs, Pysli agiviag WaeR 16 of, thareapkovited: he
| eft. Thus, the cart is drawn in the "X' direction in the draw ngs. \Wen

the tract @ BPENVEEORE £ DrréfetBARFA&ESHOEI TDE IO tePSERSBP Qoitdid SUFRE

magneti c tr3Rgeldl8mehleoki Kige i Fitl £atiaME 2 oRpRRERRSEL I ON M hevd B2V @lingg
path. Wth that, the cylinder 16 _of the clanp mechani sm_10 works to rel ease

the cl anp¥he81518.f PorPERELIPBANR el BPeRES RECTHIEG AT 35 1eed dr¥STokNAdves
through upggr ubB@rcéﬁEfch%Wafl‘ije Of r A€ knar ¢y, raf@ Mabl a ckan kRepBaXt ngask.
When the under-cart ty g ded tractor travels on a horizontal floor
surface 440trhé0uﬂ§érpé‘a1"i~ ggpet gri TRAK (Rt & adueskel Eaprp eLgrent
snoothly o M@f%aerféé}ﬁé gef Rpbnnit §Res Qéh\ﬁb&‘&r\(ﬁ'@ﬁhéy%;@d‘erﬁcﬁ‘%a&é@@%@r
and with the free wheels 1pt he tractor and the free wheels th
cart 5 thae &he a@aetre@ld% ShitdibhreIDDPI$ 0°8r ab@t With FrnErixame

wheel s 2, cBHéGh@Qtt heafganke G- Lf té}%nearcfoméowem Bhere! fopsed &0 fthtehF igl anp
mechani sm 10. When the tractor travels over large irregularities in

surface, 6Pafér dekarpmannaoceeds thadntaRYuptRaral 5Pvpe 1 te@"fﬁ)\ﬁfﬁ\/vaPH%Fiope
the framecl SoppLi sk 'Hbr{tj.“%or&é@o?@”p@ﬂénéﬁlép'dl%&)ﬁémgfpttk'i‘e Hhaf thlrtks
bent upward as shown in FIG 3A so that the free wheels 12 of the front
frame conpohérRarablel previdit & Fuoh Wy 498 e PerPere iqudat $6r FAge 9.
Thereforeg Lhg-di ggggge_lg%t ween dgsensor 13 provided at the front portion
of the frane 1 and the nmagnetic tape 14 is always kept constant and there
is no risk thalleeHéessat? abeddnesnure n poFRabEE. tiTRtisshe Beariadsof Ocan
Lravel asSTRer My sy b LhAUgLsnQRof Serifomaled \Qansuntace: OF the
ot her hand e tractor proceeds froma dovvnvvardes | ope to an upward

sl ope, thbherénenn Eoapei spmponhBtf Farreocmpgnedtlggj épnedebyeehénpﬁnSQhaft
9 is bentg s.gh E driving wheels 2 are

pr event ed méég%tgtelanaﬁl ?}D{geé“farljocn%ﬁ fcl%qnor&géur% ;gée 4. Since the driving
wheel s 2 al V\/ay'§hEr alempi mecbanasm Wik h-& e g ioted ssHbsleantiaklguat akke
friction ede .9 d h I ﬁt{rg I WaLS € H§
there is %%H?%gk&t Nat ?%ymter gc etxt% gtg%ogr‘r%lcﬁn%%ntro#g@é (1,9&“ OH’Q °
tractor can 8ravBie aslmanéltlyaassnmeﬁ it trateldled &ohdre Z-'@ritsfﬂd falrtsbr
surface. YOSLLhe,underorBeh t vae W dod iaGand S & 1davel hogkearde 1!
can trave cal F ACa wanner simil e abovedescribed manner.
Speci fi catjzymddﬂe tsremtscxrs Broricdded ahet hentearoﬁeﬁte dlrgmey i oA oktene

f 8
{1 om tho THERETIL:Thba 14° TR CqALded PR T avl & AN brat i Sy By

bei ng gui ded magnetically, in a manner that the driving wheels 2, 2 are
steered by the automatically controlled driving notor so that the left end
(or right end) of the nagnetic tape 14 nmay be detected by the sensor 13 in
a fixed position. Wien the guided tractor has conme under the cart 5, a
sensor or the like attached to the frame 1 detects a cart 5 draw ng
p05|t|on (stop p05|t|on) , and the guided tractor slows down and stops.

A~ o '



10 4 Septenber 2002 nechani sm 10 expands, so that the clanps 18, 18 are

rai séd and cone in contact with the frame elenents 6, 6 of the cart 5 and
hol d them Then, the sensor 13 detects the magnetic tape 14, and the
tractor travels pushing the frame 6 to the right. Thus, tﬂgeﬁgﬂjﬁﬁm@ dr awn
to the right 5. The under-cart type gui ds;d tractor traveling backward can
not only travel snoothly on a horizontal”floor surface. It can also travel
snoothly over large irregularities in the surface, or froman upward sl ope
to a downwaydiskdepé, .an@hérohare dewhsavidrsl Ogws doaw cpswmpd 1 .0pbatBesause
the frane C .Sl [ o] n L Qi b e_pin_sh LS
bent  upnatd°( SreBbanaar 8 L200Rmoon THerree: AR BRGe tetirabhisergd ot
travel ovetampsg@8iaregofeadi oneshé rridiet S fface escinoohklky aBawhenlarp
travels o izont.al flqaqr. ok f sprin er, I sed for the
[t o6 wheetd ToBrBERY N are s B PRE e AR S SR R AR B AR {ond

i nventi onTheccfenpknlél akmed enoughher ifgiaiie vl tandinahe tder tcdbricah. travel wel |

enough on a flogr _surface 9 _wi s...FI GS. nd:- 5 sho anot her

erbost mant of  TReCBHBEr £oarrognta AR s Pur st s it SR AR oo
recited i smobahbyldrahettundenrtarst agpusdech tthactdyiwihoywwidel® 2,5 @héract or
called a triple_bent type" where a franme 31 .c ri,.ses .three separate
frame combbhint €2 PERar {88a s iAF R i Al VB Ao S onboner iRt LS 21,
22. Each strahgediriontrand arebbatkant eaehpirienisg 2Beand2 22 Jrsequrdivdgedy wi t h
free wheels 29 on the left_and right of its rear portion, .thus, four free
whool s 12705 TESTAHEAEE Bt bY e S RO SPLeRN IS8 (B 8¢ HE G pEE FREL S
easy to speetiomanst adapfednt & taney ebmpohkndr 7 Vimg wéikektisa 28nced nedratgy,
mechani sm 10 is provided_at the mddle frame conmponent 21 .. As the driving
it t R ey LRV RY GAPRE 58 e SOV BBA CADN RE FPBrtemhd HAn
frame compamentien?08 ahd 22we SeéRAbalanz6d. 26T em@panyi dedehButeonthaandhback
of each of the s eeripg drié_vi ng.units 25, ﬁg (invention recite(%vi.n claim
3). Ref ercHEs Tife? &F *29° dBRbE EE OBt 8&FPn§ nbl5r §EEKAN I R SFolv e 5 Atar d
and backwed <t f ool ® die sasseci arted steghtBgl7 ddednSeptefibere@00R it
driving units 25, 25 tc? erfarm stee(r)g'n function. Thf steering driving
unit 25 providéd Vi9e erfdbt Hnd 13 SR ot P2 A TS EHe%r to
t h_edrrggneiﬂ' @&EWt@uweﬂwtz@%{;ﬂ g@r@ﬁio\hi Bfduithé rfe@ir lﬂ&@mi)encargﬁg_géﬁr:i &ai;lsy
gui ded cart that was propose the present inventors) an isclosed in
Japaneselﬁa?éiﬁ“%xoaﬁi?fgﬁvﬁ%l¥%afF6anBPt169§5§§§.‘ Therefore, the

expl anati on ofirt hheSpeersieng embvidighewti,t tBe magnatitetapdhedfiansed as
conmponents 20, .21, 22 ar e of steel. The adjoining. portions of the
frane corgtnahi S5 a0EmENE [ LTer kRl 1P aae RAEMBP UL he Tt CaRerg ot o
enbodi nento therdmébretianeaperpbneMns edeetjiraica@dw bye pi a nedpfdisi 281 efleer taxes

f the pin shafts, 28 extend Llel _to _the.t L, f
per pond G &P T L4t GNP & PPavel 19y CBFFeb? FoR TG P aes EonpOhdce 20

21 and 22 ,amrefiedidintk inunte aNNES démdtédeafpanercoappbenbateanyt akada bent
formation | y upward or_do rd.. The_clanp nmechapism 10 is, the sanme as

the ol amg STEGRARS MU bl (FE 6 4 BREPST SHer cRoPe"t RESERFIENat | on
t her eof idetemittitred.sWit O dRindwol @nstis estdat thidegsudéacerbetoti ehenegtier ed
to snoothly draw the cart 5 acts on the drjyvi n% whee| s 53, the illustrated
gui ded t PHEESF (EE 550 SEIGht Y (TR 2 Rowi T2 hd? RP8-aFf&nged at the front
and rear H)agmemnp@n@nmna@ioﬁﬂn@rbmtwel hnbagaﬁaedhﬁm@duid@csﬁriafttblire

present enbqdi nent, magnetic ta 14 is used as the gyide e|enent.
Fovover, FERS TS SEoTBREasc HSS o8t P CHAr (T e TRGHEPFELPERe 14. An

el ectrical W sest@a¥RgEeli ehel EoRPEoDrda@ni &pti£alo euitde llianedamare tused in
a simlar manner. In FIGS. 4 and 5, reference nuneral 30 denotes g bunmper

that has“BA®6GSEEEI & V@S StidRg SHAHPT Ui B iR Y onelsFRiPR

precedi ngtenbedirgeirt a rtke Workilly keith uWdefaeardidype gubded heaetor works
in substanti al IX t he sane way as t he doubl e-bent under-cart tgggsg&lioged

tractor gﬂaﬁﬁog eE| Bg1ng anaugpoelectrlc sensor or radio tran
and then continues working automatically in a manner described

below until it detects the magnetic tape or the like laid along

the travelling path indicating a stop position. Needless to say,



Specifically, software for a control device 29 is provided so that the
triple-bent under-cart type guided tractor starts 12 4 Septenber 2002
working with a start signal froma host controller using a photoelectric
sensor or radio transm ssion, and then C%ﬂtl nues working g % Heﬁ?b{) in a
manner described below until it detects magnetic tape or e | aid

along the it awelbén® patlnbsditraitl BYeayBidyd ReScto@N s ‘éh@lirtbl?ﬂeoi: IsitRippeeent
under - cart type?gw ded tractor.is to travel forvvard I°§6t he ' direction in

the drawi 52" PPROFECTPTHFFHE 2 FHETPPont TREFOHE de%CSr’r%H&é‘&%lﬁ
;ront of t;h]&a@éd?eltb ﬂ@egj’ddr\lﬁlrtg'x umlh ti5e 25,ac2;5rpwagdgdueabohlaeof1][ml@éldiore%ar
rane conponents , etect the inten n I recti.on o hmagneti sm
rom the TnGIEe e 156 10 hl Dhot tha A3/ HAF foat £ 10 189 REBE =01
surface 9.defhcguisdedtt pagtoeul bavgl Serptoimald eak! yhbynbeh nheydirdéd ngs .
magnetically, in a manner such that the steering drivi ng?unlts 25 25 are

steered by the bIraEi CaReT - ERRE oA qudres: FREC ot ds 39, T eh top¥e Tehe

left end (iof gHeghtx”enrd)reaft tdie iraang! idy dwaprysl4 ifandve sdetseqload s :t hde
sensors 26, 26 in_a fixe gﬁgosml on. Wen the 3U| ded tractor has cone under

the cart bﬁerhs%reﬁécﬁr%‘fl a5 kBedoiUt SeNfRéadahr eI &L OR &l RS paRs 6R 2t op

posi tion) coﬁﬂ%rié’rﬁ: guieleslc £ § a0 nELAWS t fowd AN eTiealkh o f heiyndtiesme ¥hropder
16 of the ﬁlteanp mechani sm 10 expands, so that the c|anps 18, 18 are_rai sed

and come TR TEGRELAC WPPS fAanBlEl ahRREstle tGI%‘fe]tHég &ath ®midendta%hem

Then, the s3@FaQeS, 2@he2@u(1‘%{fe@0ttrta|&dfag:rl%t\iél§ %&r@atﬁ'@liﬁ%%r@&i@j
travels pushi ngcthe frame of the cart 5 to the Left hus e cart 5is

drawn i n fYdice ’F‘F'Sﬁetﬁclal%éydréW%ﬁ?n”?HetP?écWﬁ VS UNPEELERr SeRSErs

det ect theteegret bg ﬂraé)aula%rr@rtltdaqﬂy kent pel catide v isd MR tReSsd ittatoBhkhe
traveling.path. Wth t the cylinder 16 of the clanp nmechani sm 10 works

to rel easér I’ieeE‘F{ar‘f‘BE {thisefl?lbn?fh@‘? AR & EeRRE df MRy P&r §e58CTRE

tractor nByeshehseugbrundennt ke fexiel Eots@.ttll&ex si #BeAPPREI §Eikiedt Beaeestr ol
device 29, and waits for the next_tas VWhen the triple-bent under- cart

type gui dB@St FBEoPNERAVENE GATE hord AFNSHT fqro@’es&llfkécét@acpﬁg to t

triple- bem&aMQerdé@ébt%yBecggtdgddkéaﬁhgrp§§ﬂt@HEOWEEbﬁabb¥1Ei§M$| and
snoothly on the floor surface with the diving wheels 23, 23 of the tractor

and with thg Sapeefberaches 13oYReIPYRANMSHP2 FPerhe thEacYbinaRE Lhe

free wheebg tdef1dhie nceadﬁaxﬁérhalto @rx andiapt 6d tRat ravelcrids tike dsi ¥kag
wheel s 23, 23, pushln the frane the cart 5 with the clanps 18 of the

clanp nechahFsmh 4pd ‘\?Wé‘ﬁ %‘Plec??%%?%rw%‘%’h\ﬁsqaé“%\?éﬁ’q%tg% G Pegdl BRPtFRELI n

t he SUffaseancﬁQ{oRXafﬁ)érE, nreaeedineg skhewran supeaedts! epe rh@gﬁed@hﬁﬂﬂ\@;béi
sl ope, ffra 31 co r|5|nﬂth frane co onents oi ned 9\%
shafts 281fs ®RAtURPRAr HP8sCeRbRAL| Af FHiee 80158 fat xE“ﬁet’('j‘?“F ‘Pﬁgt etg 23

23 of theptﬁé]@ﬂhgaﬂﬂergiiémferEWEfCQHEOBQBtSSZQo 2Rearefprevemied thonzdet ng
lifted fr mth floor surfage, 4. Therefore, the djstance between the front
sensors 2 l§6 PRY0I HBATPR f KOnEisE RO s tide iy BARATGT uni ts 25, 25 and

the magnetic tmp@nléhésww@aﬁ keptveonst adtp ekt B tnéd PWs 1t Sknt hetie t he
tractor nmay become uncontroll able. Thus, the tractor travels as snoothly as

when it tTEREPE Bt oFtorPEoReaNetL6or 2R Les. tieh e dPReCatang AvHeP t he

tractor psoceedsn féom e dowavar dngl pRent o it pwa €, stipeyineddf ane
conpri si ntg'g;[ he frarre corrponents joined by the pin shafts 28 is bent

downwar d Haniym 10 YhEks e iR Ry WRd RS b gt from

prevent ed:Hd grahei @gerhém: 8 ff £AR dher fol 00rheW €0 O moDieRCEnEBEgHNINd &Y
wheel s 23, 23 always travels in contact with the floor surface, the surface

friction YEyEIEd § of SF S EheT cRREXBagApoRRARY WA tEl K&Fs Thedditt tATS,

there is no riwgted f'@{ettf'ﬁdéfaééi?ﬁ e ?GQHBdU'BQ'@&TtbQ' kalhe. sarth the

tractor travels as snoothly as when it fravel s on a horizontal surface .
horizontal floor surface 4, the under-cart type guided tractor
can automatically travel smoothly on the floor surface 4 with the
driving wheels 2 of the tractor and with the free wheels 12 of

the tractor and the free wheels 11 of the cart 5 that are adapted



When the under-cart type guided tractor is to travel backward, it can al so
travel automatically, substantially in the same manner as descri bed above.
The expl anation thereof is therefore omtted. As in the case of the

doubl e- bent under-cart type guided tract®r descri bed abovg,al ﬁg;'
casters are used for the free wheels 24 of the frame 31 a%dsépﬁe rggg%\,heels

1i of theteattravelli rient the deciind whe€laidm YusHirey furenE rkrend thetgart 5
is able to travel well .enough on floor. surface 4 havin es. The

enbodi nentéHfave wbl\é\tgh s & bgase?ifootﬂ*f Hel YPRFH ‘?”lgfi\dl\f?% Sept enber

2002 It is to hmemwted thactidie tpa@zant ovavedbirgs L8r8gulaestikst €d thet he
enbodi nents shown in the drawi ngs. The present invention enc asses
variation§uF% €a Sér G SI 4rP§?ﬁ§%§% %kﬁﬁcFQn?ﬁVﬁﬁ$I§f€$%dﬁ%eaby

modi fyi ngdendiard@kepd, the PFahda ebayei eihedheent smavici@idn sadaizas b ingdf rom

their technical essence. For exanple, as shown in FIG 8. steering driving
units 25,b25t§§ BRBwWANRATFPGES Qggﬁ ZPHAFAnaSpF B9 Red N af [ Fhe 9roﬁ8 St r ear

frane compaaeRtse’wh8et thecdaitd it runder ceabbnkyRe70dkdegrévaston as
shown in EIGS. 1 Further, the clargp mschgnlsm 10_is not restricted to
r

to 3.
the strucfdP® B&&Bf?eglrféeﬂasftréﬁ“ tHE G°T r ot it &i dddertAS Ffowt i FI G
8, a clangigeahaei pat#dehavhagsénsbanms FrdnldedrtoRBesEdeneapobeivsedt as

| ong as the i%ructure of a tractor ,allows the same. The cl a 32 is
rel eased FPEnt fABE ¢t AMhGRoMRING t4 sFAPRat? NehRer’aYeh eB%pggﬂﬁf?Bﬁ FTr eof

will be thaeetofe rumrlilsedehEUrthercrddieod bedsheat eflcenbedi MBPLE . arehas,
doubl e- bent t¥pe and a triple-hent type, hut the present invention is not

restrict e8NBotERERPTI CaGodSaNiethch STRAYYY Y Bt WHFE prledeVE e idn may

be enbodi pdrikBhtEX2MNbEr 86 r#adkadropl endestndyDeardl, avigikih NEwP| er e r
type. 15 4 Septenber 2002 What is_clainmed is: 1. An under-cart t%/rE%

gui ded trBEPEFEESPFPEi AgdaWRIaRE BFERRAEE it WP ER | SRS untiei Hed TRl hy
driving whegpsiengn hedar=sidlechpenedts saidegwpedet pastaiabeingsasapt ed

to travel ,guided by a guide, signal sent out froma gujde el enment such as a
magneti c ?g‘fﬁ’é‘”’f‘éﬁdgﬁl %ﬁawa %Pagé‘ﬁr niPpath ok t?r?l“f':) IeAFAcE e e Qtlda%er aw a
cart provpeedemtéld fref ybeehisgandrteadedom theJODES: shrfastale wigicd hat
said guided tractor is |ocated under a |load-carrying platformof said cart,
wherein the driving wheels 2 always travel in contact with the floor
surface, the surface friction required to draw the cart 5 smoothly
is always present. Thus, there is no risk that the tractor might
become uncontrollable, and the tractor can travel as smoothly as
when it travels on a horizontal floor surface.
When the under-cart type guided tractor is to travel backward,
it can travel automatically in a manner similar to the above-
described manner. Specifically, the sensor 13 provided at the
rear central portion of the rear frame component 8 detects the
intensity and direction of magnetism from the magnetic tape 14.
The guided tractor travels automatically by being guided
magnetically, in a manner that the driving wheels 2, 2 are steered
by the automatically controlled driving motor so that the left
end (or right end) of the magnetic tape 14 may be detected by the
sensor 13 in a fixed position. When the guided tractor has come
under the cart 5, a sensor or the like attached to the frame 1
detects a cart 5 drawing position (stop position), and the guided

tractor slows down and stops. Then, the cylinder 16 of the clamp



said frame of said guided tractor has a height that allows said guided
tractor to nove under a frame of said cart, and a structure that does not
allow a vertical load of said cart to act on said guided tractor, said

frame of said guided tractor conprises agp | east two separ g tggm
conponents that are arranged in line in a travelling direction Sa
gui ded trmethanamdtﬂ@lna@ahﬁsa anthatathannéamgachBthaB saedriisee and

conponents _are, aIIo e.an mard r rd_bept fornat

frame of S&'G § gUI % g% §% g Fded® epﬁn$gmg mﬁe%? t?%afa #e d%% ted

to travel homds‘alnelmf I ontersurtﬁ'&ceealsomgw\ndeita:a:lsdtdmmagrgetmeej@,e 34j daidane

conponent are_e ped MA ani sm e of .bein nhal s d and

Coer o, CaPEERahREEERUST S LD SenEEaN B0t b P aaTd | SnEFang Sa d

frame of sard cait wWiewnsaiod tgiél deGHY &t or has cone to a p03|t|on under
ortion suitable for

said frane of I d c and a sensor rovided at a

det ecti ng saidég §Fgﬁ8FtsEHPeogPl?Fan?E%FﬁoﬁuYﬁ%v%%gﬂ%n?acéﬁ%ﬁé as°
magneti c hepeony tﬁ@aw@ﬂeﬁm@@mlym@ O hicdad dntaqQt @noacceudifaget o rt atam 1,
wherein sai d franme of Sald U|ded t actor.cogggtses t wo sep rate ont and

rear fran% EBnpbALRE sSMOOER X WPt enBEFC 206D AELF L8R B Ame® fonent s
is provi ded fddh i @@wdmakss_o@re 8ol efdowaieh fd Pltorsd dandheérenfa Eairvdree

wheel s bei adapted to t ald flo urface along with. s
G i g whiaps FRaS Grand SRR Fertuisiln TAAIS & Gt Lot thanerATRe o
bend of sabdpbeshtEofsbhé®n0kheap dn fyrane: @flgajeingupdeddtmztwwnwmh)

sensors are provided at_a féont entral %ortlon of said front frag%i
conmponent2and A" al 7 ebtCRen @a?n%o Bi o oftRF T 87 T L hifnerttge

irregularities in the surface as smoothly as when it travels on
a horizontal floor surface.

I1f spring casters are used for the free wheels 12 of the frame
1 and the free wheels 11 of the cart 5 (invention recited in claim
4), the frame 1 and the cart 5 can travel well enough on a floor
surface 4 with waves.

FIGS. 4 and 5 shows another embodiment of the under-cart
guided tractor according to the invention recited in claim 1.

The under-cart guided tractor shown there is a tractor called
a “triple bent type”, where a frame 31 comprises three separate
frame components, that is, front, middle and rear frame components
20, 21, 22. Each of the front and rear frame components 20 and
22 is provided with free wheels 24 on the left and right of its
rear portion, thus, four free wheels 12 in total are provided.
The free wheels are the types that are easy to steer, and adapted
to travel withdriving wheels 23. A clampmechanism 10 is provided
at the middle frame component 21. As the driving units, two
steering driving units 25 are provided at the front and rear frame
components 20 and 22. Sensors 26, 26 are provided in front and
back of each of the steering driving units 25, 25 (invention
recited in claim 3).

Reference numeral 27 denotes steering motors that can

revolve forward and backward to enable the associated steering



3. An under-cart type guided tractor according to claim1l, wherein said
frame of said guided tractor conprises three separate front, mddl e and
rear frame conponents, each of said front and rear frame conponents is

provided with free wheels on a left and Jight side thereo I
wheel s being adapted to travel on said filoor surface al onjésﬁ%ggjaél@

driving wagdhdnganhit BBl esftaperéorpanetbeirs ngoilinfeitbri t Itha §£a€‘ﬁ>in8

mechani sm_, steering.drjving units are provided as driving units at sai
front and dfédt "G ‘a\ﬁétcjosnﬁGgé(ﬁfj?fj Whih 8?%58F§6p?89i o St SR Mah8back

of each oR27saisdssie@eirngodehei nggHBEL8aldy ADidbdestearingypeiguhgdednit
tractor according.to an% one . of gl aing 1 to 3t V\,Eerei n sald free wheels
provi de S a c a ard~c spri

i ded ACTSHFE fPafe™BFNESFG3guYd8d CPEcEAF tahd35ar &S cBF PPaFEdshYi hge
casters. phAeslh¥. AdveAtbrASYEaAl. MleyPo#d .iAS Japanese Patent Unexamined
CATY?UA AHk&ALI %.As. A . A

t{as!! nt zGPREIEIFE A C éﬁeéa?l&’%%zﬁsca] CBFEEfOIFe~ &P EaFERLeRR A ]t ca] ca

]gcAa](:&e_ll]LE%]éeg}F:)@a]%c e&h&a}ru@g]m]tc@]&a%sc’b]a]i&]@ﬂerd?a! . i#k#8$$‘VO T (()))?ZZ]CZEjZ&
;< . v cal].ca).ca] ca] cal.ca] ca] cal] ca] ca] ca] cal ca] ca] ca
] ca]gca] ca] ca] ciﬁ@af%&?@a?@%&’]ﬂe{%ﬂ @a?]’caz]%ca]a%za]a]c‘ﬁ %dg]a!ﬂ{cﬁf%?%%dkﬂhq | nyne
MMp30q60q&gf@ifing portions of the frame components have a structure

b] X].] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

tﬂugg}/\,}ca] cd éﬁ%g@é}/gg%&]oéa@h@a]?éﬁ%% SN ! AN HHRIKET 3T my nz mm

P396q& [ goponents are joined by pin shafts 28. The axes of the pin shafts
t uvBw} zi zt {% {vql gh] ca] ca]ca] ca] cal ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
U ca]ca] ¢ c%f]‘b%‘]@&]%ﬁ%ﬂ%@] b&f c%ﬁ%‘éﬁ?&]%:ﬂ”&g]afﬂ ]é‘afi[l%‘?(’éﬁeédlﬁ%@’&' %?-
S - #10% / 8hé )frante - 10%kdin)y 81 r&#d0¥én () -tHO ¥-&me) cdrdd &YaMEs (J0,| 21 and
22 are joined in a manner that the frame components can take a
bent formation only upward or downward.

The clamp mechanism 10 is the same as the clamp mechanism
10 shown in FIGS. 1 and 2. Therefore, the explanation thereof
is omitted.

In order to ensure that the surface friction required to
smoothly draw the cart 5 acts on the driving wheels 23, the
illustrated guided tractor has iron weights (not shown) that are
arranged at the front and rear frame components 20, 22 in a

well-balanced manner.
Also in the present embodiment, a magnetic tape 14 is used

as the guide element. However, the guide element is not
restricted to the magnetic tape 14. An electrical wire, a
magnetic element or an optical guide tape can be used in a similar
manner. In FIGS. 4 and 5, reference numeral 30 denotes a bumper
that has an obstacle detecting switch function as mentioned in
the preceding embodiment.

The triple-bent under-cart type guided tractor works in
substantially the same way as the double-bent under-cart type
guided tractor shown in FIGS. 1 and 2.

Specifically, software for a control device 29 is provided

so that the triple-bent under-cart type guided tractor starts
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working with a start signal from a host controller using a
photoelectric sensor or radio transmission, and then continues
working automatically in a manner described below until it detects
a magnetic tape or the like laid along the travelling path
indicating a stop position.

When the triple-bent under-cart type guided tractor is to
travel forward in the “X” direction in the drawings, it moves as
follows: The front sensors 26, 26 arranged in front of the steering
driving units 25, 25 provided at the front and rear frame
components 20, 22 detect the intensity and direction of magnetism
from the magnetic tape 14 laid along the traveling path on the
floor surface 4. The guided tractor travels automatically by
being guided magnetically, in a manner such that the steering
driving units 25, 25 are steered by the automatically controlled
steering motor 27, 27 so that the left end (or right end) of the
magnetic tape 14 may be detected by the sensors 26, 26 in a fixed
position. When the guided tractor has come under the cart 5, a
senscr or the like detects the cart 5 drawing position (stop
position), and the guided tractor slows down and stops. Then,
the cylinder 16 of the clamp mechanism 10 expands, so that the
clamps 18, 18 are raised and come into contact with frame elements
6, 6 of the cart 5 and hold them. Then, the sensors 26, 26 detect
the magnetic tape 14, and the tractor travels pushing the frame
6 of thecart 5 tothe left. Thus, thecart 5isdrawn inXdirection
in the drawings.

The tractor moves until the sensors detect the magnetic tape
14 or the like indicating a stop position on the traveling path.
With that, the cylinder 16 of the clamp mechanism 10 works to
release the clamps 18, 18 from the frame elements of the cart 5.
The tractor moves through under the cart 5 to the side opposite
to the control device 29, and waits for the next task.

When the triple-bent under-cart type guided tractor travels
on a horizontal floor surface 4, the triple-bent under-cart type
guided tractor can automatically travel smoothly on the floor

surface with the driving wheels 23, 23 of the tractor and with



10NN 10N N
10N N ! SH1090 N & () - 3! +S#10%z& ()-3! " SH10%z& ()- 3as}[ OM:! #109& () - ! &#10
o0& ()-! O#10%& () - #109%&' ()-! &' 10%& ()- & 10%& ()-sYb

!ZXGNt!‘,#lo%&'()-!!‘,#10%&'()-‘,#10%&'()-!‘#10%&'()-!‘#%g%%?géb%ﬁiﬂ%ﬁf()-!
!!!!nf.#k#8$rS4"10%&f()-SlO%&f()-!"109@&;)-"10%&f()-!YlOW () - 1
108%$%%&) ) ) ) ) wXvB7 10 10
1099 109 (] -4 1o HARE L)1 e RQRALe oL SLAQYRL) £ LA Do )3 3312w
10@D @F109%4@E. 5( k h3t @O %A H(9d JoCO¥AOXE@EK () +Hd E¥10%@RBM e Bs TBLAHPE ()
donh 7! LA ERRE ) 1 ERE0965 (9T S50 0)* 5L FRRERETEF. 38 300 Flape
109%&' () - mdd@@nism 10.
¥ @RIV G AN () M O O YU e Y% O
surface, for example, proceeding from an upward slope to a
downward slope, the frame 31 comprising the frame components
joined by the pin shafts 28 is bent upward as shown in FIG. 6,
so that the driving wheels 23, 23 of the front and rear frame
components 20, 22 are prevented from being lifted from the floor
surface 4. Therefore, the distance between the front sensors 26,
26 provided in front of the steering driving units 25, 25 and the
magnetic tape 14 is always kept constant and there is no risk that
the tractor may become uncontrollable. Thus, the tractor travels
as smoothly as when it travels on a horizontal floor surface. On
the other hand, when the tractor proceeds from a downward slope
to an upward slope, the frame 31 comprising the frame components
joined by the pin shafts 28 is bent downward as shown in FIG. 7,
so that the driving wheels 23, 23 are prevented from being lifted
from the floor surface 4. Since the driving wheels 23, 23 always
travels in contact with the flcor surface, the surface friction
required to draw the cart 5 smoothly is always present. Thus,
there is no risk that the tractor may become uncontrolliable, and
the tractor travels as smoothly as when it travels on a horizontal
surface.
When the under-cart type guided tractor is to travel backward,
it can also travel automatically, substantially in the same manner
as described above. The explanation therecf is therefore
omitted.
As in the case of the double-bent under-cart type guided
tractor described above, if spring casters are used for the free
wheels 24 of the frame 31 and the free wheels 11 of the cart 3
(invention recited in claim 4), the frame 1 and the cart 5 is able
to travel well enough on a floor surface 4 having waves.

The embodiments have been described based on the drawings.
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to the embodiments shown in the drawings. The present invention

encompasses variations that a person skilled in the art would
ordinarily produce by modifying and/or making use of the above
embodiments without departing from their technical essence. For
example, as shown in FIG. 8, steering driving units 25, 25 as shown
in FIGS. 4 to 7 may be provided at the front and rear frame
components 7, 8 of the double-bent under-cart type guided tractor
as shown in FIGS. 1 to 3. Further, the clamp mechanism 10 is not
restricted to the structure adapted to fasten the cart from both
sides. As shown in FIG. 8, a clamp mechanism 33 having a clamp
32 only on one side can be used, as long as the structure of a
tractor allows the same. Theclamp 32 is released fromthe drawing
work in a similar manner. The explanation thereof will be
therefore omitted. Further, the illustrated embodiments are a
double-bent type and a triple-bent type, but the present invention
is not restricted tothem. It goeswithout sayingthat the present
invention may be embodied, for example, as a quadruple bent type

or a quintuple bent type.
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underside thereof, said guided tractor being adapted to travel
guided by a guide signal sent out from a guide element such as
a magnetic tape laid along a traveling path on a floor surface,
and to draw a cart provided with free wheels and loaded with goods,
in a state such that said guided tractor is located under a
load-carrying platform of said cart, wherein
said frame of said guided tractor has a height that allows
said guided tractor to move under a frame of said cart, and a
structure that does not allow a vertical load of said cart to act
on said guided tractor,
said frame of said guided tractor comprises at least two
separate frame components that are arranged in line in a
travelling direction of said guided tractor and joined by a pin
in a manner such that said frame components are allowed to take
an upward or downward bent formation,
said frame of said guided tractor is provided with free
wheels that are adapted to travel on said floor surface along with
said driving wheels,
said frame components are equipped with a clamp mechanism
capable of being raised and lowered, said clamp mechanism being
adapted to be raised and to clamp said frame of said cart when
sald guided tractor has come to a position under said frame of
said cart, and
a sensor is provided at a portion suitable for detecting said

guide signal sent out from said guide element, such as a magnetic

tape.

2. An under-cart type guided tractor according to claim 1,

wherein
said frame of said guided tractor comprises two separate

front and rear frame components,
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to travel on said floor surface along with said driving wheels,
said driving unit is located near a portion that forms a bend
of said bent formation of said frame of said guided tractor, and
sensors are provided at a front central portion of said front

frame component and at a rear central portion of said rear frame

component.

3. An under-cart type guided tractor according to claim 1,

wherein

said frame of said guided tractor comprises three separate
front, middle and rear frame components,

each of said front and rear frame components is provided with
free wheels on a left and right side thereof, said free wheels
being adapted to travel on said floor surface along with said
driving wheels, said middle frame component is eguipped with a
clamp mechanism,

steering driving units are provided as driving units at said
front and rear frame components, and sensors are provided in front

and back of each of said steering driving units.

4. An under-cart type guided tractor according to any one of
claims 1 to 3, wherein said free wheels provided at said frame

of said guided tractor and said cart are spring casters.



