o1t 2188294 AUTOVATI C GUI DED VEHI CLE 1 BACKGROUND OF THE
: I NVENTI ON This invention relatés to an automatic gui ded vehicl e having
"three wheels: one front wheel and a pair ,of rear wheels, th%lb&ﬁgg%t
vehi ¢l g _pei ng capabl e of 5 travelling'bf'driving t he wheel S

gui ded vehicle of this kind has been known, which travels along a track
formed on a floor by a white line or almnumfoil while detecting this

track by nmeans of an optical track sensor. In this type 10 of conventi onal
vehi cl e having, for exa ree_wheels: one front wheel and a pair of

le, th
rear wheels, the frBHEQQEEQE-EQEQBB-ﬂEﬁQQhEthrough a connection to a

.driving systemand can be automatically steered by a steering systemwhile

the rear mhqel%Kakqﬁﬂﬁﬁﬁ)bfcﬁﬁﬁaﬁﬁﬁgﬁyEOQS i ncapabl e of being driven by

-any driving 'system being steered. Another known exanple of the conventi onal

automatic guided vehicle fgiq {oventbeg| reehtesetbadhnautomat isnduicked
wheel s the opposite sides of a center 20 axis and having | eft and right
wheel s each of wlicdnd haFDvd desraé thheeUst vong febat. wheelthiandeamdis al |
wheel s are set in the forward direction and the left and right wheels are
driven by the &f Wekr WHedBs sotleé bodpeofothet krehdedendeydny aagdbley of
operation of the 25 vehicle.. The vehicle noves straight by equalizing the
-2 5 travelling by driving the wheels.

An automatic guided vehicle of this kind has
. been known, which travels along a track formed on a floor
by a white line or alminum foil while detecting this
track by means of an optical track sensor. In this type
10 ©of conventional vehicle having, for example, three wheels:
- one front wheel and a pair &f rear wheels, the front
wheel can be driven through a connection to a driving
‘'system and can be automatically steered by a steering
system while the rear wheels are freely rotatable but
15 incapable of being driven by any driving system being
steered. '

— . - Another known example of the conventional
automatic guided wvehicle is a four-wheel vehicle having
front and rear wheels the opposite sides of a center

20 axis and having leéft and right wheels each of which is
provided with a driving motor. 1In this example, all
wheels are set in the forward direction and the left and
right wheéls are driven by the driving motors so as to
perform the ordinary travelling operation of the

25 vehicle.. The vehicle moves straight by equalizing the



L] . r
1 speeds of rotation of the left and right wheels and turns left or right
hy=shangi ng the speed ratio there- between. At 1east direction of the front.
wheel\s anong the front and rear whgpkf_pan be freely changed so as to 5
fg¥4o the notion caused when the le and right wheels are steered

FEFIOL, 9y SRR ol FLORE SRRRSETRRY T
o1d EGBhg AR o U oot o pbegrguRy gl 1o

e direction of ron y of the
vehicle ca rneg i 4. | | Ll e t RLO t the
poi nt of iﬁ?gggégfio%topéﬁﬁ}:#ﬁ%ggé |cﬁggdﬁﬁ%c?r€%g Pﬁggfgmﬁggpggo t he

rear wheel gadetBacl ahla waeg! d&él@.évé]xgg}e“bféél "@ﬂ’ﬁﬁ&éd ke alsorger type

of conventional vehicle having three SIS de%igne to travel in the

forwar ds di £8¢1 bR tAkORBtWIN @auddPGkhaenene PELYi 88d eaghbewherils wheel
assenbly is detecting the track, so that the vehicle caniot turn and nove

out of theai:éCEteéTre'aSb%ochfah@"iﬁfq)riﬁiéleé?ﬁéé@rr’aﬁﬂé thergbeieenr.adi us of
curvature of the track to be I'arge enough to enable the front wheel to be
steered al DAgthbe froatk and) reaicwiice Eadte tbtavedi ghethe keversel is
necessary for the vehicle to go out of the track and manually turned, or to
provi de 25darectpedst a&citheasanmg tdotativnmaln spdedswhileuthat frentA | arge
addi ti onal space is thereby required. Mreover, when there are provided a
pai r of paandll eeatrr wbleelst lagree heaiapksfixsd $echoasetoebet perpen-ot her to
ensure that

10 dicular to the direction of the front and rear of the

’
vehicle body, the body of the vehicle can be turned in

the direction indicated by the arrow about the point of
intersection of the lines which connéct the front wheel
to the rear wheel and the Ieft wheel to the right wheel.

15 However, the former type of conventional vehicle
having three wheels is designed to travel in the forward
direction alone while a track sensor provided on the
front wheel assembly is detecting the track, so that the
vehicle cannot turn and move out of the tack. It is

20 therefore necessary for the minimum radius of curvature
of the track to be large énough to enable the front
wheel to be steered along the track. 1In order to enable
the vehicle to turn, it is nécessary for the vehicle to
go out of the track and manually turned,_ér to:brovide

25 a looped track having the minimum radius of curvature.
A large additional space is thereby required. Moreover,
when there are provided é pair of parallel tracks, these

tracks must be connected to each other to ensure that
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-3- the vehicle can nove fromone of these tracks to the other. In the case
of« the latter type of .wehi'cle having four wheels, it is necessary to
synchroni ze left and right-driving motors with each other or to adjust the
speed r&ki os of théese notors in 5 relation to the steering operation.
Wiile this type of vehicle is capable of turning on the track, it can
only about the point of Intersection of t+he four wheels. Also it is no
capable of laterally noving out of the track. 10 SUMVARY OF THE | NVENYLO
The present invention has been nmade in consideration of these problens, and

an gb{j ect hOf I t %ep{ré‘lﬁﬁﬂbfi:?ﬁﬁi&}@frﬁﬁ t::ﬁepéﬂrthéggatﬁiak%etw lﬂﬂd o%Héfmit ic
gui ded vehicle capgble o ur ni at _termna S i red poin 02
track with a mni m%ﬁn Fog) R8P r%‘e BhtSRatYPE th‘fﬁﬁ'ﬁf’l ﬁ@"‘ %‘F’bﬁﬁ’(ﬁe Shy
| oop of the tr attkisamécessansoetld synthrehizelleft tamye-libhtlgizﬁuin@fmdﬂmirstwmk

I n accordance wt S8 eLe dtadd I an
automatically G a§§ée <|[’ %uggﬁto%% edgg?'(t):fso% 8 %szecgétgﬁgclﬁ vehi cl e
has a main Eood}relatﬁplmum@ef steering) opexatign. Waile; blmtg type of [vehjciaidsnal

axi s and which t“\g;\ﬁ!{,{ tdrlde t he
mai n body; a pgl%%%?érear %OBB ﬁ@gt e(?é&ca{tegaﬁear pc??!'ti? cggrthgr?’rant
body; front an®frintersggpian oficthrefouroheeid 218a Ak isppat tﬁiﬂi‘bl?h%f 25
front  wheel beijager£11g!t A hgVoulti 6f kR tEqek. support nenber and the rear
wheel s being rotatable within respective rear support nenbers about axes of
Fotation which extend substantially parallel to the surface, in use; a
steering sitaft SUMMARYJOBITHE\@NVENTTIONMheel support nenber; 30 st eering

S'L'e@ T o £ 4 phEgedPiflvBRtio b Belfl £REOYH 2UnQRELAIN! I Whble

problems, and an object of the present invention is to provide a

three-wheel automatic guided vehicle capable of turning at terminal
ends or desired points on a track with a minimum radius of
15 curvature without the provision of any loop of the track and is
-.capable of laterally travelling Sut of the track. - -
In accordance with one aspect of the invention, there is
provided an automatically guidable vehicie for movement across a
surface, which vehicle has a main body, including front and rear
20 portions, and a longitudinal axis and which comprises:
\ a front wheel located at the front portion of the main body;
a pair of rear wheels located at the rear portion of the main
body; '
N front and rear support members connected to the main body, the
25 front wheel being rotatable within the front support member and the
rear wheels being rotatable within respective rear support members
about axes of rotation which extend substantially parallel to the
surface, in use;
a steering shaft mounted on the front wheel support member;
30 steering drive means mounted on the main body and being
connected operativély ‘'with the steering shaft for rotation of the
front wheel about an axis perpendicular to the surface, in use;
steering state detecting means connected operatively with the
main body for detecting movement of the steering shaft caused by
35 said steering drive means;
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front wheel about an axis perpendicular to the surface, in use; steering ’

state detecting neans connected operatively wi th thé mai.n body for

" detecting novenent of the steering shaft caused by 35 said steering drive
h a link mechani smconnected operatively with said Steering state

g neans; travel drive nmeans fon,driving the front and rear wheels

he surface, in use; 5 el ectromagnetic clutch neans di sposed

part of said travel drive nmeans and each of the rear wheels; and

eel angle setting neans arranged to rotate and mai ntain each of the

rear wheel s abdJdinknmechanisn senpeeted oneratively with saifstearingnd being

control | abd@ytlyaersbtengnaéearest operatively with 10 said steering drive
means and sai d steeri n&ét at e det ec%]iing means _t hrough the |ink nechani sm
ReARs Hon iy

the arrangenen®ay&ingr: RG Fhe fpent 8 yheedsal 1y or
turn, whergdnoss\BRe surfaiceg.int isef ront and rear wheels are positioned. at

angles. to the longifudi axes, of the vehicle d,.said electro netic
cl utcfls nmeans i ef%“”“%#‘g%gd?ﬁ&f?& H‘g?gfré{]s qs\ﬂdﬁg-e%‘?%p S f(frg avel

dri ve neansravelt deivarmeaps andtéach afr theomdag whedls;wand travel |l ing

| aterally, th M | ﬁcqgae a%qé

| ongi tudiynal ::;(élészo%e,?ggar\%ﬁg e ar?;mgt&ﬁ ggéit'éﬂ e g?aés%% ee ecﬁ%%a%ﬁgt I C
cl ut ch nesfreh ofcthpdear wheelmahowd ani axisy peypepdimularcto diegsuriaes.

drive meang, kel it Pelih§ bdrtral1dgi@s byoasd Yorlrdi te@aspakiadiely with
accordance w.th anot her, aspect of the vention, there is provided an
aut ondt i cFg 36?%%%%%&?%?%9@%&“35% Sstate detectingMeanS chicl e

has a mai ntivastigh ithel lisikngethanism, the arrangement being such the vehicle

can travel forward, laterally or turn, whereby, when turning, the
front and rear wheels are positioned at angles to the longitudinal
axes of the vehicle and said electro:ﬁagnetic clutch means is

15 engaged, so that the driving-force of said travel drive means is
transmitted to the rear wheels,*and, when travelling laterally, the
front and rear wheels are positioned at an angle to the
longitudinal axis of the vehicle and at least one of said
electromagnetic clutch means is engaged, so that the driving force

20 of said travel drive means is transmitted to at least one of the
rear wheels.

In accordance with another aspect of the invention,
there is provided an automatically guidable vehicle for movement
across a surface, which vehicle has a main body, including front W/

25 and rear portions, and a longitudinal axis and which comprises:

only one front wheel located at the front portion of the main

a pair of rear wheels located at the rear portion of the main
body; _ I ,

30 : front and rear support members connected to the main body, the
front wheel being rotatable within the front support member and the
rear wheels being rotatable within respecfive rear support members
about axes which are substantially parallel to the surface, in use;

a steering shaft mounted on the front wheel support member;



25 * and rear portions, and a |ongitudinal axis and which conpri :
) ses: onl
. gne front wheel located at the front portion of the main bod;rP a pair ofy

rear wheels |ocated at the rear portion of the main body; 30 fro
and regqr, support nenbers connected to the main body, the front wheel bging

rotatable wthin the front support nenber the rear wheel s being
rotatable within respective rear support ng€ybers about axes which are
substantially parallel to the surface, in use; a steering shaft nount ed on
the front wheel support menber: steering drive neans nounted on the nmain
body and bei ng cogpeéifiy apevé nestls/ nountehen sthee maty ity @nflobeing at i on

of the front wheel abput an_ axi di | 3
steering stat gopaeets r?é’er@ﬁ‘ée@oﬁ'ﬁg}g&% %!Sé% ‘}t‘-ioxé"%‘g%\‘/ﬁtdﬁf? ﬁe gbﬁ‘ én&;?%ebody
for detecting spenemdelodbotre axt axis rpexprnidicudas ¢ bhe gurfaseedni Weeidri ve
means; a |ink Mechanl si cQUEC! floRRRIA kel chAnssidh SpRRaLABI iy the

det ecti ng neans; rrve means riving the front and. rear I
10  across t maislubédy Sori detenting| nevementy of &P% rﬁ??&ﬂi%ﬁ)@@gﬁ ‘f?&ﬁe\ggg%s; d

travel drive ZR3RSg iRgCdrRle MBBnEear wheels; and rear wheel angle
setting neans arranged t0 rotate and maintain each.of _the eal,
ste

. . |
an axi s perpendi c@ dink geachandghierunedisd opAry eyt Egﬁég cg\gﬁggl I agi (Ca)Ut
by and connectfdeebRig?medaby W th said steering drive nmeans and said

steering state detecting ans via ghelink | | nt

bei ng such that tHEFaYEhi ecﬂﬁa??a}\f’é'l #%Yg%ﬁg,ﬁﬁﬁg;{%ga flge%%{ &?‘%,gﬁﬁhereby

‘when turnjig'g .acrbes the surface, in use; | ’
L/ clutch means disposed between part of said travel drive means

and each of the rear wheels; and
rear wheel angle setting means arranged to rotate and maintain
each of the rear wheels about an axis perpendicular to the surface,
15 in use, and being controllable by and connected operatively with
B said steering drive means and said steering st_a_tte“detecting means
via the link mechanism, the arrangement being such that the vehicle
can travel forward, laterally or turn, whereby, when turning , the
front and rear wheels are poSitidned at angles to the longitudinal
20 vehicle axis and said clutch means is engaged so that the driving
force of said travel driving means is transmitted to the rear
wheels and, when travelling laterally, th.e‘ front and rear wheels are
positioned at an angle to the longitﬁdinél vehicle axis and at least
Y one clutch of said clutch means is engaged so that the driving
25 force of said travel drive means is transmitted to at least one of

" the rear wheels.

BRIEF DESCRIPTION OF THE DRAWINGS '
Fig. 1 is a schematic plan view of a first embodiment of the

30 present invention;
Fig. 2 is a perspective view of the external appearance of the




front and rear wheels are positioned gt angles to the |ongitudinal 20
vehicle axis and said clutch neans |s§9ngaged $o that the driving force of -
said travel driving means is transmtted to the rear wheels and, when

g\l i ng Iaterallg the front and rear wheels are positioned at an\ghgl-e
e\l orgedinentyaki the sime 9fd tyavedddng i @ taterrlsdiveerut ch
3 i{s engaged so that the driving 25 force of said travel drive neans
rapsni%t@W? to at | east one of the rear wheels. BRI EF DESCRI PTI ON OF THE
DRAW MGS Fig. 1 is a schegaélc gn.view of a first enbodi nent ff t he 30
pr€Sént invention; Ee SEAE SR R hraRPeRekt ¥ AP LS ppear ance
of the fir nbodl rrent ration of _the first enbodl ment
2t the Ui fiE OFRE PHERADGFPRSrALLOR, BE {Hiel AT o PIRORHESRE o,

nbodi t at the t f t [ t | t . 5
iel I Sslt ?—‘fltnl o(rjl1 of gnolt gggoeﬁa:‘f%?/g 5:‘:?‘%?@%&%? i g‘bie?"léi‘%n o‘ng'?ﬂﬁg:‘lgrst I_S o

enbodi nment ; g a qﬁgt pl an vi ew of a second
enbodlnemEQEO?ﬁ %FeggnFﬁe g%ﬁ%%* ﬁﬁ%% #@ an expl oded perspective

illustration of the ?ggerql %ogiyg dﬁédﬁ éﬁ$§§5§{§€ ff?gg£g§Q£ nF|g 8

Is an illustration o fie "ex ernal appe ran e second enbodi nment ;

Flg. 9 1s G Schengbhérh12Bolise bl 10h° oUW KO "Bfbodiment ;

Fig. 8 is an illustration of the external

10 appearance of the second embodiment;
Fig. 9 is a schematic plan view of the second v/
enbodiment;
Figs. 10a and 10b are enlarged illustration of
the movemeht of an eséentiai part of the second embodi-
15 ment;
Fig. 11 is a schematlc plan V1ew of the second
embodiment at the time of splnnlng turn; .
"Fig. 12 is a schematic plan view of the second
embodimept at the time‘ofTﬁrévellihg'in the lateral
20 direction; | - ;w;,“-b.lu-. T - g/
Fig. 13 is an illustration of the movement of
the second embodiment at the time of spihﬁiﬁg furn}”'
Fig. 14 is an illustration of the movement og
the second embodiment at the time of travelling in a -

25 lateral direction; _ e
Figs. 15a and 15b are schematic illustrations of :
a third embodiment of the preseht”in?ention;'and

Figs. 16a and 16b are schematic-illustrations




‘Figs. 10a and 10b are enlarged illustration of the novenment of an esse
‘part of the second enbodi* 15 hent; Fig. Is a schematic plan view o
second..enbodi nent at the tine of spinning furn; Fig. 12 is a schematic\p
vi ew ofi_t he second enbodi nent at the tinme of travelling in the |ateral
direction; Ai goflthes tniyd |embodinemt oittbhenbingent spitmdngedey and
enbodi nent at the tinme of spinning turn; Fig. 14 is an illustration of.the
‘nmovenent of thérassiidingrbini aelatexalndireation.travelling in a 25

| ateral direction; Figs..15a and 15b are schematic illustrations of a third
enbodi mrent of the present invention; and Figs. 16a and 16b are schematic

i1 lustrations 1 of the third enbodinent at the tine of spinning turn and
travel ling i n PESARFRTICN r@R TR PRESERRER| ENBOP IV TISREFERRED EMBODI MENTS
An automatic vehicle which represents anginbodi- 5.nment of the prese

! Loy
invention will be descri % ¥eFeRRGIEHVeRECLENWBICh XRPTESERRRAR (RFPodi-
drawi ngs. A main body_1 of a vehicle having thr eel s, that,is,. a front
wheel 2 and S @ant dg/f rehe %%%?%tslﬁﬁﬁnglgg W‘gj'i gngd Sﬁ?jg’%a&és]i%WS and
a cover 10 6 which coyers the ou@gr surface_o 8 mai.n_body. The front

b

f. th
wheel 2 is adaft t%?%é?%ﬁ?%eﬁo 8 AFFOPRENSNSr SFAVARSSH ng pulley 9

_|ntegral with a wheel brq&KSéig ggdy 1 of a vehicle having three

wheels, that is, a front wheel 2 and a pair of rear
wheels 3 and 4 is provided with a chassis 5 and a cover
- 10 6 which covers the outer surface of the main body. The
front wheel 2 is adapted to be driven by a driving ﬁotor
7. A timing pulley 9 in?egral with a wheel bracket 8 of
;y, the front wheel 2 is driven.by a steering motor 10 via a
timing belt 11, to steer the front wheel 2. The wheel
15 bracket 8 has an optical type track sensor 13 for detect-
ing a track 12 formed on a floor by a white line or
aliminum foil. The front wheel 2 is steered while the
steering motor 10 is being driwven in accordance with the
W, detection of the track 12 effected by the track sensor
20 13.

The rear wheels 3 and 4 are provided with
driving motors 7a and 7b, and are driven in a manner
similar to that with the front wheel 2 such that timing
pulleys 9a and 9b integral with wheel brackets 8a and

25 8b are driven by steering motors 10a and 10b via timing
belts 11a and 11b. At the time of normal travelling,

~ as shown in Fig. 1, the steering motors 7a and 7b for

s - -
L



the front wheel 2 i.s driven by a steering notor 10 via a timng belt 11, to
sgr the front wheel 2. The wheel 1 racket 8 has an optical type track -

13 for detect- ing a track 12 rmed on a floor by a white |ine_or
umfoil. The front wheel 2 is steered while the steering notor M0 is
dr i vehe irearc cwhelebse3wanl #hareetinedt idaiven tared tace kmdPnedimeded by

Reel /2 such that timng pulleys 9a and 9b integral wi th wheel brackets 8a
and 25 8b kikke whicly ayesdésppagdmbedweenyihendreiadd wheels nd ngndetis 1la
and 11b. At the time of normal travelling, as shown in Fﬁg. 1, the steering
notors 7a Thersfr¥er in thigestaie wthe Feanmwherls S mrddéicanh and are
mai nt ai ned_to be disconnected therefromby neans of clutches or the |ike
whi ch & e tHepbE P EREReenALAR /1 4Ry thte@rmRldi ravebl ngretate, this
state, the rear wheels 3 and 4 can 5 freely rotate._ Al so, in the normally
travel | i nd-R8 S%eeX iR sPREPrfg 186t 478 18P Axe mF HelveRr  Rrdehheand t he

{he. nor malTSR MARFH g S04 8 BFe: OGRS Ak SHRIECINRAE (B EREE PR mni ot he
detecting the track 42985 hoaRE ar SHRY (SR ekl 1o tREhSRe T ont
wheel 2 Ts,5leeTSH @he"Goh 818 EHRY RAUNIALAed M "Wk 2nt e Mear
10 vehicle travels along the track 12 in the forward

direction while detecting the track 12 by means of the

track sensor 13. When the front wheel 2 is steered

along the curved portion.pf the track 12, the rear wheels
- 3 and 4 can follow the front wheel 2 along the curved
15 portion since they are disconnected frém the driving

motors 7a and 7b to be free.

The manner in which the wvehicle turns at a
desired point on the track 12 will'be described with
referenqe to Fig. 3. PFig. 3 shows the vehicle when the

20 same turns as indicated by the imaginary line from the \/
state indicated by the solid line in which the vehicle
is ready to turn after it has stopped at a desired point
of the track 12. That is, for the preparation of
turning movement from the state shown in Fig. 1, the

25 front wheel 2 is first turned and positioned by the
actuation of the steering motor 10 to be directed per-
pendicularly to a center line L corresponding to the

direction of the front and the rear of the main body 1



3 and 4 can follow the front wheel 2 along the curved 15 portion since
are di sconnected fromthe driving notor a and 7b to be free. The mafiner
in which the vehicle turns at a desired podint on the track 12 will be .
described with reference to Fig. 3. Fig. 3 shows the vehicle when the 2

The sol 10 11 n8t| RAgnPEROPRE omE TS Veadht 6E Famas Ebfey  thasTemdppot
movement 1 ronPORBLE! 2t B96h Ao ST BY thS oo AP RAUABGP 30 EhBi ot |
i octod per - SRERALER SAryeE R By dhe st el oR L pCRRR BP0 End08"

aut omat 1 ¢ ventafe' 15 o%; that S Hedt WRIT ] A0RY4 /are anralhrkely: ned

by the sang aaghectear b1bRelie R dyinfll (2L 1D DY LDE aCtyatian of the

notors 10a” a 1 so that the rear 3 an are respectively 5
directed slantyagrandiskeRaon Cally d UMY SE Ohbe-Lorpeod g eehign. I
a point of intersection of lines La and Lb which perpendrcularly pass

through the rgar angeehbswiidhd pbriferddi oY Bf igéé‘@r@ﬁoiligﬁt Ehéhfgﬁfnter

line of the main body 1 at point "0, the respective 10 diStances between the

point 0 and thRe€est 8 andf 4t Be *eR Wifdlsss &ﬁéﬁe&f%éeesuéheteegééb ot her.
Where this distance is r and the distance between the point 0 an

line of the main body 1 at point O, the respective

10 distances between the point 0 and the centers of the

o/
: rear wheels 3 and 4 are equal to each other. Where this
distance is r and the distance between the point O and
the center of the front wheel 2 is R and if the rotational
~ speed of the front wheel is N and that of the rear wheels
15 3 and 4 is n, the speed ratio may be set to satisfy the
relationship with the distances R and r:
N=%n . . s s e (1)
N\

so that, when thé driving motors 7 and 7a or 7b are
simultaneously driven,'the front wheel 2 and the rear
wheels 3 and 4 can respectively be rotated with the

20 radii of gyration R ahd r about the center corresponding
to the point O. The speed ratio between the front and
rear wheels may be set on.the basis of ﬁhe rotational
speeds of the driving motors 7, 7a and 7b or on the
basis of those at.the transﬁission members such as”gears

25 provided between the driving motors 7, 7a and 7b and



the center of the front wheel 2 is Rand if the rotational speed of the
front wheel is N and that of the redifQwheels 15" 3 and 4-is n, the speed
ratr_ may be set to satisfy the relationship with the distances R and 1: hh
a’ aFBesFREeLSndousd it |‘€/é)n”hf?sfg %Q%tr\i’eﬁﬁhéig gga%{a' ¥|Hg'%r gg O\r/\;ii 2ng
Tk e bs pe e b 20, radly gl et R and'r
O /A EEg, YRR 43 Ul By LB 5L Ol DB B oBRusPecd O
ranem oS! GReENTSe RSN SEALe, 2ore PLQVLESELE, LEEDE! 1S Bt oL
1 Toe By UFRBSRAAR ARl ot N VRS, Bl dprbE 19 el 4
CLog0e 3/ ABEAA) oL ARl 2, RAER LY BB ILER LA [
o TR et o ek aberl 1607 Lo, aligartion
TS A B0, Tke Pesibson e i encmpeiies yhihs, BUSGHIRALS e |
obt ai ni ng ihethisNma@n?30lis Indivatd® by the imaginary line in Fig. '
10 3. The distance between this position and fhe point
at which the track sensor 13 detects the track 12 is ;J
determined by obtaining the turning angle of the front
wheel 2 from a given distgnce H between the track seﬁsor
13 and the center of the.freqt wheel 2. - '
15 If the difection of the front wheel 2 perpené
'dicular'to the center line of the méin.body is reversed,
the main body 1 can be turned in tﬁe direction b, as
viewed in Fig. 3. 1In this case, the rear wheel 3 is
driven by the motor 7a while the rear wheel 4 is kept
20 free. | _ ' U |
Fig. 4 shows another example of the application
of this.embodiment in which the reaf wheels 3 aﬁd 4 are
driven by the steering motors 10a and 10b.to set the
angle 6 at 90° in the samé manner as that described above
25 in relatioh to Fig. 3. This state means that the radii
R and r are infinite. Therefore the turning operation of

the main body 1 is substantially impossible. However,

in this state, the front wheel 2 and the rear wheels 3

AT el .-



wheel 2 froma given distance H between the track sensor 13 and the centg
of the front wheel 2..1f the direction of the front wheel 2 perpen- dic
to the senter line of the'main body is riYersed, the main body 1 can be
turned \n the direction b, as viewed in Fig. 3. In this case, the rear

e AR B AL, Sl Bt
Set the angre b2aeBunY, Brevih X" ek dinion e dks P8eboue 25 10
Therefore the LiFarnG BheRaErS, BNk s, A ind Bk vufiten fade' ©
3001 1 % o BEER) SFHRPPh o LR Lot etE Rpdedy AdEREGERSIVC” ©

laterally Ejg;avﬂ: s8nt B8 g%,;,gat’i g@,gé%ggaﬁg,tl%d ks ﬁ]a&rg& 01%\%1:€°th front

wheel 2 an he rear wheel 3 ar ing driven at e sane fr I onal speed.

Accordingly, 5eibceanzBe gRMEde fQr s@ ae,iéf rﬁ{ﬂ@.é#&ﬁ&%é&&aﬁéé“

12b, and it is stopped in this case in~accordance with the ectiron of the

track 13b eff t ' i t h
rac ef f egieH BMet BetbbagbnSoFs thel3raddk M?{S‘eﬁ%@iﬁ(}ya@h atack

.descri bed above. Fig. 5 shows still another exanpl application

in which the déehepee1R,i snsehet @akR hmGRr dntHAie dhsdAKEq " aBBdet he
point 0 is displaced toward

Fig. 5 shows still another example of the

10 application in which the distance R is set to be larger
than the distance r and the point O is displaced toward
the rear wheels 3 and 4. 1In this case also, the speed
ratio between the front wheel 2 and the rear wheels 3 and
4 is set so as to satisfy the equation (1), thereby

15 enabling the vehicle to be turned about the point O.

It is possible to equalize the rotational
speeds of the front wheel 2 and the rear wheels 3 and 4
by setting the turning angle ¢ of the rear wheels 3 and
4 in a manner to equalize the distances R and r. With

20 respect to the setting of the point 0, if the cenfer of
the front Qheel 2 and the rear wheels 3 and 4 is shifted
from the center of the main body 1 of the aﬁtomatic'
vehicle, it is possible to minimize the radius of.gyration
of the main body 1 when turned by setting the point O to

25 correspond to the center of the main body 1.

If the turning angle 6 of the rear wheels 3
and 4 is set so as to position the point O forwardly of

the front wheel 2, the vehicle body 1 is turned with a
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the rear wheels 3 and 4. In this casealso, the speed ratio between the

t wheel .2 and the rear wheels 3 d 4 is set” so as to satisfy the

eduatjon (1), thereby 15 enabling the vehicle to be turned about the point
LA\ s p i ze the rotatjonal speeds of the front wheeks2

ible t . ' .
3 e"reisr?a%\lﬂ?egrlaéiqlf:»"‘es‘glri?ant'l @W%?i%liﬁesﬁﬁﬁ-ﬁﬁﬁéngné'ﬂh@ que]dw&faﬁl}% rear
d 4.i | i t he dj st R r.. Wt
ot tocPResach TrHhesE S Fhe | edpabIoBnid) &P%Pﬁ@:ﬁc&ritn%gegl 2
dth I | [ f th ter of, e j.n body 1
of 't he aut SR ETRRE AL 2 NN A whERLA T ARG el ”Bcia{regcy-{j tion
f th i : ‘setfi ' 25 . cor.r ond to
1F.)het cgn?zlr Egpos%‘ejtr?gn deud;ds%%"lb%/iﬁeé% 3?%%%3"?35% %ré?’tt H’élfe é‘a?spmee: 523
d 4 i :S0 4 [ | 0 t rQnt ee :
The venpci aisay 21 8 il ad JRasge ?%?%ﬁ%%h?ﬁugﬁgf @%yriaa‘i.%dnl)m e
ST i : co S o o o an
el cot ] ng g Gt oSt Sl S S P ERL e ke LAt D) P0G 1
the same dpigeliomareilitert difdddds whesk 2 aBeTln?inded0lay fy acti cal
manner of turning the vehicle, and the nost extrene exanple of this state

i s shown i AgFigge .4 wherein the distances Rand r are infinite and [err] is
90[err]. Fig. 6 shows anot her enbodi nent of the present 10 invention in

whi ch the steering neigf.s 6lGhowyl didchéer &kiBodgRenthed thd ¥réebmt €
omtted. In this enbodi nent,

16 invention in which the steéring motors 10a and 10b for

the rear wheel$ 3 and 4 are omitted. In this embodiment, L)
a sprocket ﬁ5 is provided integral on the timing pulley
9 for fhe front wheel 2 w;th an electromagnétic clutch 14
interposed.therebetweep,-and sproékets 15a and 15b are
15 also provided integrél on the timing pulleys 9a and 9b
for the rear wheels 3 and 4 with elect;oﬁagnetic clﬁtches
14a and 14b interposed therebetween. These sprockets 15,
15a and 15b are interconnected by a chain 16, and a
sprocket 17 is providéd to reverse the directions of
20 .rotation of the sprocket 15a and the sprocke£ 15b. While W/
in this érrangement the electrgmagnetic clutches 14, 14a
ana 14b are positioned in cdnnection, the steering force
of the motor 10 for the front wheel 2 is transﬁitted
to the timing pulleys 9a'and 9b_via the timing pulley 9,
25 the electromagneﬁic.clutch.14, the sprockét 55 the.éhain
16, the sprockefs 15a and 15b and the electromagnetic
clutches 14a and 14b. At this time, the pulleys 9a and

9b are rotated in the reverse directions by the means of

PR LN
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a sprocket 15 is provided integral on the timng pulley 9 for the front
~wheel 2 with an electronagnetlc clutch lenterposed t her ebet ween, and
sprockeéts 15a and 15b are’ 15 al so provi déd integral on the timi ng pul [feysc
9a and\9b for the rear wheels 3 and 4 with el ectronmagnetic clutches 1fla .

14b iFl_terpqse%H&@;ﬁ*&iﬁ_@ﬁW?.Theﬂféﬁé)f@ﬁéﬁt’éhé&_eéﬁawﬁéél}ﬁlz AINY 4 a
I nterconnected by a chain 16, and a sprocket 17 is provided to reverse

directions of t2@ned ald W Aivdrgait ofdevat@ayasd the maiackedylab.inile
in this arrangenent the el ectromagnetic clutches 14, 14a and 14b are

posi ti oned i nthensantd amnridre =8 et Itlgef@boeeeﬂe“sbeihéaobaka Jorn khifg ont
wheel 2 is transmtted to the timng pulleys 9a and 9b via the timng

pul ley 9, 25 tlaseg didter arempteiiona X | speddd doft hhesppookietss 15kae anldai 15kl 6

t he sprockets 15a and 15b and the el ectronmagnetic clutches 14a and 14b. At
this tine, 5t heufiflilcey +0denratiGiliged rioe atbhati aft hber eprockedi ridctsicons by
t he nmeans of 1 the sprocket 17. Therefore, the rear wheels 3 and 4 a
turned to be mh@§r¢@ﬁ tHaring Mdigys heanand Bbdfor thet meagzamhesdmer as
in the above-described case. In this case, the rotational speeds of the
sprockets 15a3a6d 435 e trmed oy P02 tousespeaseotohsheotmdngmevast 15
"so that the timng pulleys 9a and 9b for the rear wheels 3 and 4 are turned
by 90[err] inMedp@E&he frpng lﬂhﬁ% #otewardnther lageredoflrgeddiony
“toward the lateral direction, nangg% t he turnlﬂg movenent Qf the timng

pulley 9 of 183§y EhentiFning RVRIRRRE 9§ 5PSt kimdpPoprddevms afe

changed tc%or edyee thyd urr]cheg egecf A eideoEeehe ™ sprock?éts may be -
(Y

changed to reduce the turning angle of the rear wheels 3
and 4 and therefore set suitably the above-described
turning angle 8. Each pair of the electromagnetic
igv clutches 14, 14a and 14b and the sprockets 15, 15a and 15b
15 may be replaced with two pairs having different speed '
' ratios so that it is possible to select one of two
different turning angles 6 of the rear wheels 3 and 4
by connecting one of the electromagnetic clutches in each
combination of two pairs. That is, the rear wheels are
/ 20 designed to be turned by utilizing the steering drive
| force of the front wheel 2 while taking into account of
the fact that the direction of the front wheel 2 is set
to be perpendicular to that of the main body during both
operations of turning movement and lateral movement of
25 +the wvehicle.
During the normal travelling operation of the
vehicle thus constituted, the electromagnetic clutches

14, 14a and 14b are in the released state so that the



and 4 and therefore set suitably the above-described turning angle [err].
Each pair of the electromagnetic clut s 14, 14a’and 14b and the sprockets -
—15a and 15b 15 may be replaced wi'th two pairs having different speed

"af)-0g so that it is possible to sel ect one of two different turning agles
[-afzr)], oft t FAIGTEd1Y e genpraked, whgantbe Agoate Wreah dravelssifet i c
chatches in each conbjnation of_ two pai@%@ That_ is,_ the rear wheels are 20

ned t ®a%e tEANRIL YR FPi EhagreRE &lisng &4/ d 1 ortiebrthee front
Front wheelvenicle dbrs iof LERERkAT Y BFavpirathsr Sne SRATAGURRASur i ng
ur i ng. ¢ he SIS el TPRgR et 4Pi R orCENE Sogh B ST R AR ut od, ¢ he
the OB L iR 1h R o b ER-ARE B 2 FE s et e Bl £ o
travels, ¢ Hesane (8 cHEPEbindnd otentil) o kAT WHIERL X 1% Ra
to the tur Aiap ek Elafr @b Eibl . ToBuRkng AR BB i oF! G
Duri ng tne iy Nidier @y SeRabe 91 1hColatBedvellidng | idie drivithy Gbede. Lhe

driving notor ront whéel 2 and sel ected one of ving 10

MOLOrs 7a gniEchb di¥ £H6nt Sihewhel and 30l bt RAUYISE RO IPLRGT eCtion

of the turning novenent or the latera
10 motors 7a and 7b for the rear wheels 3 and 4 (depending

upon the direction of the turning movement or the lateral 5"
travelling) are driven to cause turning or lateral
travelling of the vehicle while the front wheel 2 is main-
o | _ta;ned in a direction perpendicular to the longitud;nal
15 axis of the wvehicle and the rear wheels 3 and 4 are main-
~ tained at an angle 6 relative to the longitudinal axis
of the vehicle.
Fig. 7 shows an exploded perspective view of
the general construction of an automatic vehicle according _
20 Eo.a second embodiment of the present invention; Fig. 8 _ §*)
shows an illustration of the external appearance of this .

vehicle; and Fig. 9 shows a schematic plan view of this

vehicle at the time of normal travelling. The automatic -

guided vehicle of this embodiment travels along a track

25 A formed on a floor by a white line or aluminum foil,
and comprises a front wheel 101, a pair or rear wheels
102 and 103, and a main body B which includes a chassis

104 and a cover 105. On a wheel bracket 106 of the front




travelling) are driven to cause turning or lateral travelling of the
vehicle while the front wheel "2 is main- %ined in a direction

per pendicul ar to the |ongi'tudinal 15 axié f the vehicle and the rear
wheel s3 and 4 aré main- tained at an angle [err] relative to the

of The genct ol WALt 1B PR BRUF AL ARG VO CieF QRCbr Moo FhORE
che ssernal Bihaluiblifl TG oo 8 e AL FH
?H)g(radbvegl \(/:vlhe ﬁ?kf‘h 9 nﬁo%’img g‘&’%s a]é)n%%/(g %éé@i %‘g C%Hf gﬁrred on a

pair oryrear m%gg%iHESZ an 59? B&Elﬁ%ln @F%ﬁ%ﬁé ﬂo?L8 &g@ﬁba 223|2

104 and a ¢ Ve{;y@g%FQ@kas%%@r b|r1aé3keénd1—os\fﬁ] J:i?&? frﬂ”&rwe\’\éﬁsktl@isare

nounted a tor or driving the front a gear box 108 of the

notor 107, a S{:S%h%hh%fet ik tidedl &Pliﬁd éﬁ@vﬁﬂg sbesti ng7cam 111
provi ded |ntegral the steering sha t 109, an optical "5 type track sensor

112, ‘and so foglLhnohi@hiewe vahafthel ledo bk CHO8 hextehds nehtough ehet he
dr|V|ng notor 107 1s transmtted via the gear box 108 extends through the

steering shaftgi@8rang ishaF¥NOY ethd A $ chmvedeéd 146 hysppoekett ndbabyet i c
_clutch 115 which is nmounted on the 10 bracket 114. The timng pulley 110
is normal |y opghakedckitdmagnetic clutch 115 which is mounted on the

V‘Tg ;

n ‘of

, 10 bracket 114.
—

The timing pulley 110 is normally operated and
rotated via a timing belt 120 by a pulley 119 which is
driven by a steering motor 118 mounted on a metal suppdrt

- membe# 117. These members constitute a steering drive

15 assembly. The steering motor 118 is normally driven in
accordance with a steering command issued upon the detec-
tion of the track A on the floor by'the track sensor 112,
and the timing pulley 110 is correspondingly rotated to
control, via the wheel bracket 106, the direction of the

20 steering of the front wheel 101 and simultaneously rotate
the steering cam 111.

The assemblies including the rear wheels 102
and 103 are constructed as described below. Some parts
of the assembly of the rear wheel 102 are illustrated as

25 1f they are transparent to show the internal construétion.
The rear wheels 102 and 103 are respectively supported

by wheel brackets 121.and have stesring shafts 122

formed integral with the wheel brackets 121, and slide



rotated via a timng belt 120 by a pulley 119 which is driven by a steering
not o 88 nounted on a netal support mber 117. Thése menbers constitute a-
drive 15 assenbly. The stleéring notor 118 is normally driven in
de with a steering command i ssued upon the detec- tion of thewirack
e/ faxms DY3tandt 124kmoansed tharesmithi.he Drivengshaftey1250 is

gndi ngly rotated to control, via the wheel bracket 106, the

on extemd 2rsugbrthg steeldénir shiafidsedl22L0lamhchasveuthaneously
rotate the steering cam 111. The assenblies including the rear wheels 102
and 103 arwppensportiensathdreofi bodneelted tSomprymuketofi2heamdsenbly of
the rear wheel 102 are illustrated as 25 if they are transparent to show

t he i nternb30 donselectromaghiticealuiichelss 1202 aandd 128 which eapecti vel y
supported by wheel brackets 121 and have steering shafts 122 forned
integrd Vmaunted omcbragkatRell2632andatlres|lioner portions 1tiereaf 124
nmounted therewith. Drive shafts 125 extend through the steering shafts 122,
and have t3erapged poFhi BRatt HeREst 18snMeMdEd O g eaar Wine@hd 130 by
el ectromagnetic clu and 128 which are 5 npunted, on brackets 126,

h 127
and the | olit4 iR#t?éﬁsggﬁeﬁﬁéVeérW&ﬁgb&v§&cﬁﬁﬂﬁﬁ hrand BiRdRRt ed on the
wheel 102 10 dri [ b | 131 and pi pi
155 The sirdkikel € 120ThESRSbCkREs, d3toaray 1) rvs Griacted1te oia a
[ hai,n 134 h he,10 t > of ,th | Vi t 07
ot U otk e, A I B, S

10 torque of the driving motor 107 is transmitted when the

¥

electromagnetic clutch.115 is connected. A chain ten-
sioner 135 for tensioning the roller chain 134 has an
arm 137 with a sprocket 136, and a spring 138 which is
adapted to maintain a constant tension of the roller chain
15 134.
A swing plate 139 acts to detect the state of
the steering operation in response to the rotation of
the steering cam 111, and ié provided at its top end with
a cam follower 140 which follows in contact with the
20 peripheral surface of the cam f11. The swing plate 139 o
- rotatably supports a clutch plate member 141 which is
coaxial with the center of rotation of the swing plate
139 and which is provided integral with an arm 142. An
engaging click member 144 which is rotated by a plunger
25 143 is provided on the clutch plate member 141'to be
engageable with a stop piece 145 on the swing plate 139,
and an engaging click member 147 which is rotated by a

plunger 146 is disposed to be engageable with a stop



sioner 135 for tensioning the roller chain 134 has an arm 137 with a
‘sprocket 136, and a spring 138 which is ﬂ ted to maintain a constant
.tension~of the roller chai'n 15 134. A smﬁﬁgpplate 139 acts to detect the
state ¥ the steering operation in response to the rotation of the steepf

cam 111, anqd i pigeevided atrhd e Y Mid *&@rﬁﬁ{@f?ﬁ%ﬁwéflé%‘fgkﬁ?h_

follows in contact wwth the 20 peripheral surface o e cam

g

" P
swi ng plate 1394potakaelsponddnd tto EH t 6l |
coaxial with the center gf rotation of ﬁgi}s%}m{gﬁg&b ate ﬁB%ﬁ%nﬁa\%\ﬁ?chiﬁ e <
provi ded integnab wst HetermifMell depdhdERGAYIIKh GHl Ldh BRPES £ 1 i ghy!
rotated by a plunger 25 143 is prgé?heggﬁnsﬁﬁé clfﬁzh plg§£ ﬁ§ﬁ%€r5?i%§to
be engageabl e wft éngagtiag metderkdare) dritaged REith adLcH 39¢enapd apnegngagi ng
click menber 147 which is rotated by a plunger 146 is disposed to be
engageabl e 5i t swingting opetatiienc cF4&he Himm rdmaril the desB8tDBeanBkeoqf
the arm 142 corresponding to the turning angle of the swng pla 139 is
det erm ned depehtihngefiprenwei to @Figsaf tlesmd a0l wHichoslgbwgtAEsbers are
engaged with each other. The 5 sw nging operation of the arm 142 will be
descri bed bel ovehrthonshdpencast ¢thiei geek@mnarmhn Chl Whtctatdowiththe
relationship. As the steering cam 111 rotates in the direction indicated by
the arrow (cl cdikpstianr épdicared: by dhiengmiont eldiBrkwiserdisechionyl,y
‘turned by an angle 10 J[err] about its rotational axis 139a-to a position
where one engagRgSELRT1PIatEf 18R i6nsoxnesRaniingly eurned by &8 angle

10 6 about its rotational axis 139a to a position where one

n

—/ ' :
engaging end 111a of the engaging ends of the cam 111 is

engaged with the cam follower 140 after the cam 111 has

rotated for 90° (that is, the position where the.front

R wheel 101 is turned to the Pight to be perpendicular to
15 the main body). 1In the state shown in Fig. TOa, the .

turning angle a, of the arm 142 relative to the turning
angle 6 of the swing plate 139 is represented by aq =

6 - 84 because there is a play angle 6., between the tip

1
of the engaging click member 144 and the stop piece 145.
— 20 On the other hand, in the state shown in Fig. 10b,
there is no play between the tip of the engaging click
member 147 and the stop piece 148, so that the turning
angle a, of the arm 142 is represented by a, = 8. There-
fore, it is possible to select one of the turning angles
25 a13and o, of the arm 142 by preliminarily selecting one
of the plungers 143 and 146 to operate the engaging

click member 144 or 147 before the cam 111 rotates.



engaged with the camfollower 140 aft the cam 111 has rotated for 90[err]
(that is, the position where the fronf’r eel 101 i's turned to the right to
be g&xpendi cular to 15 the main body). In the state shown in Fig. 1Qa,
' ing angle [err] of the arm 142 relative to the turning angle perr]
Yie Ywi if detle tisd plurgeresbaleanty 1iér ere mat] sdimctad upmne is a
pl ay angle [err] between the tip of the engaging click nmenber 144 and the
s\op pjece TRBatign of the %@Iheflﬂiaﬁéfi therre isk Mce engRgementi g. 1o,

eis n plﬁg bet ween the tip it t he engaging click nenber_ 147 and the
st op pi ece i’FtFB" e e eRIRIIRG nFhicknBembersol 44 and h4uand represent ed
by [err]. here- fore, it js_possible . to select _one of the turning angles
25 a and cﬁ‘tql’f‘lEpJaer‘fﬁ5_L4j2‘f%ya’;3$eEf1 ¥ nkhe Pr¥elds iify nate WITReR pl ungers

163 and 14§ LOPLELS e SRORRLNSRl S e LA o 147 before fhe can
[PlokOn Cledde SO Ut a0 LS Loty ITSRITRY el £DgR0 1S,
ot Lurned Gl ARG S gL UG AL, o SRS ST ected
roverse 0 nd LT Sthd e % ShepveRRdcllG Qe 4100 NG a0 O
101 1S PO iy ek otnlochlio Aghin AN 0 AN Ul pigrt e

moved 4B wheel 101 is positioned to be directed to the left and

perpendicular to the main body. In this case also, the &’
swing plate 139 and other related members are moved in
the same manner as described above.
A rod 149 is roﬁatably cbnnected to the top
15 end portion 150 of the arm 142, and the other end 151
of the rod 149 is connected to the intermediate portion
of an contact arm 152. The contact arm 152 has at its
one end a shaft 153 which is slidably fitted into a
slot 154 formed in the slide arm 123 securedly mounted
20 on the steering shaft 122 of the rear wheel 102. The | &/
contact arm 152 has its other end a gear 155 which is not
rotatable relative to the contact arm 152. The gear 155
is engaged with a gear 157 which is non-rotatably mounted
at one end of another contact arm 156. The éontact arm
25 156 has its other end a shaft 158 which is élidably fitted
into a slot 159 formed in the slide arm 124 securedly

mounted. on the steering shaft 122 of the rear wheel 103.

With the arrangement described above, the

P



At the tine ofvSithake

(rear wheels arg SIQL 1P 01 We 28 Fhfoud N hTs case, the
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the same manner as described above. A rod 149 is rotatably connected tgQ
top 15 end portion 150 of the arm 142, the other end 151 of the

149 is--connected to the internediate portion of an contact arm 152. Fhe ,
contactsarm 152 has at its one end a shaft 153 which is slidably fit Egl?
into a slot! 1btrdaketss] 116 26| anid 427, 1R€tadc suppoy tmmentbed: 21017 0
steering shaft 122 of the rear wheel 102. The contact arm 152 has
ot her end a gearshefx ih%h for nohe rgearahbs,r el shafé 16 7ehdoxothecty
152. The gear 155 is engaged with a gear 157 which is non-rotatably nounted
at one end of ot lend eshtferthirarae seourhedcont 4be shaszisi3® hdan ia s ot her
end a shaft 158 which is slidably fitted into a slot 159 formed in the

sl ide arm 124 ssddatds yWarngit ed A dpiapdngt Eerrag (o4 showm)owhiledh r ear

wheel 103. Wth the arrangenent described above, the 1 brackets 115,
126 and 125, mOXMaALhRFES fdhbehe 1antiglegkwisesdirestione igapplssd a
shaft 157a for the ge 157, and so forth_are npunted on the chassis 104 in a
sui tabl e mannde the)isying plate 1393t28RokA) thei aF™s 1d@-mal |y acts in the
anticlockwi se direction_is applied to the swing plate 139 and to the arm
142. Next, the operati oMVt ¢ HehQRBRERFLOFUP e §hPe AUEPRAIG THR8S t ut ed

i n accordance with .th resent inve téon will be described below 10
R, F9RSHL ETHES o 10y BECBFIRRERT ¥ PLRFENNG t he

S

10 At the time of normal travelling, the states
— of the front wheel 101 and the rear wheels are shown in
the plan view of Fig. 9. 1In this case, the electro-
magnetic clutches 115, 127 and 128 are in the released
Cewe - states, so that the sprocket 116 is not rotated and the
15 driving force of the driving motor 107 is not transmitted
to the rear wheels 102 and 103 while only the front wheel
101 is being driven. At this time, the track A is detec-
ted by the track sensor 112, and the vehicle travels along
the track A. During this normal travelling operation,

o/ 20 the plungers 143 and 146 are not operated, so that, even
if the cam 111 rotates to turn the swing plate 139 when
the front wheel 101 is steered to the left or right at
a curved portion or the like of the track A, the turning
force of the swing plate 139 is not transmitted to the

25 arm 142. Therefore, the rod arm 149 is not moved; the
contact arms 152 and 156 and slide arms 123 and 124 are

maintained in the states as shown in Fig. 9; the rear

wheels 102 and 103 are being locked in the forward



magnetic clutches 115, 127 and 128 are in the released states, so that the
ocket -116 is not rotated and the Jizgyivﬁng force of ‘the driving notor
is not transmitted to the rear s 102 and 103 while only the front
i's being driven. At this time, the track Ais detec- ted by4the
K geqsogitdeeiand khe teHrchiddby el 62 adndoldPecanabs Areblyi ng this
' trfavel i ng operation, 20 the plungers 143 and 146 are not operated,
evest hteihanc adcbkidmiat ise t beleased hetavengfptheeelag-when the
eel 101 is steered to the left or right at a curved portion or the
li ke of thettromayndtiche uthdaw 27 candf128e swing plate 139 is not
transmtted to the 25 arm 142. Therefore, the rod arm 149 is not noved;
the contact arns 152 alektlSGlmndEratticn nef 188ianiing24uanewidilnbea ned in
the states as shown in Fig. 9; the rear wheels 102 and 103 are being | ocked
in the ferwdedcribeidr detlioon; tWhen cehe wekiclegomakes183spanniingf taging,
rotated in accordance the rel eased state of the el ec- trona%netic cl ut hces
127 and 128nafiely, shéwperakiduwn af fipedrpointuen akl | the plunger Hdd
bel ow. When the vehicles nakes a spinning turn, nanely, a turn about a
fi xed poi ntisnoperatied muewiausky ¢x abecthectipeeofoatpytopfathehe time of
start of the operation, thereby outwardly projecting the engaging click
nenber 144.opeyatiem., Wwhedebyn oytwaed henpreliegtingibhgeengAagdndesi r ed
direction (the direction of the spinnin turnl by being driven by the
st eeri ng no€dickigemben nd &t oFheEEPRE L WhOO \M‘nﬁl“elﬁhee§ﬂﬁﬁgiﬁl Y39 s

bei ng . ) . ) .
10 set in a desired direction (the direction of the spinning

turn) by being driven by the steering motor 118 via the
steering shaft 109 while the swing plate 139 is being
turned by the steering cam 111 to turn the arm 142 by the
angle a,, as shown in Fig."10a. The rod 149 is pulled
15 by the turning movement of“the arm 142, and the contact
arm 152 is pulled by the rod 149 to turn about the shaft
155a. The shaft 153 is simultaneously slid in the slot
154 to turn the slide arm 123 while the rotational move-
ment of the gear 155 is.tfansmitted to the gear 157,
20 thereby turning the contact arm 156 so as to similarly s
turn the slide arm 124 via the shaft 158 and the slot
159, Both the siide arms 123 and 124 are thus turned
and are held in positions shown in Fig. 11. At this time,
the rear wheels 102 and 103 are diveréent in the forward
25 direction of the main body B, and they are positioned in
such a manner that, if a point of intersection at which

lines perpendicularly extending through the wheels 101,

102 and 103 at the centers thereof meet each other is



turned by the steering cam 111 to turn thecarm 142 by the angle [err]
shown in Fig. 10a. The rod 149 is pulled 1536y the turning novenent o
arm 142,. and the contact arm 152 is pulled by the rod 149 to turn abogut
shaft i5ba. The shaft 153 is sinmultaneously slid in the slot 154 to t

the slide agm J:%ﬁr@%@n%éd‘%j @ atdnal i JDYEcedEHé tRbeh NENECBH1ARS P nd

transnitfed to the gear 157, 2d thereby turning the contact arm 156 so as

to simlarly typa &E%Eﬂdﬁiar@wnews Vign j heoshatd 168 apd £46as! eb 458

Both the slide arnms 123 and 124 are thus turned and are held in positions

shown in Fig. ahothert.hi I ide tHie time theedIedOronagndicactudehesgent
in the forward 25 direction of the main body B, and they are positioned in

such a manner thgt andf 12 Peirvd iof thd eretécbed astabésh theedriving

per pendi cul arly extendi ng through the wheels 101, 102 and 103 at the
centers thegeofoueet ofadttheotdrdvirsy motior epd 2skst alisbytPansinbttedt &oces
between the point P and the respective wheels 101, 102 and 103 are equal to
.one anot her. | thet reairs wheed tH2 ddssoreblregsetoctbeufrbnt whéednd0127 are
in the connected states, the driving 5 force of the driving notor 107 is

‘al so transnitt endt dhehmaignbadieatan Ouxr aldut atheopehatf Poprowaded 101,
.and the main body can turn about the point P provided that the reduction

ratio is set sthat theeqeductdama e pheragtspecds 6P equalhael $heol and
102 to each 10 other. The main  body B of the_automati¢ guided vehjcle is
thus caused t oPeripheral fnaady ebrtheswheshs 1ATFrgd 102 to each

10 other.
~ The main body B of the automatic guided vehicle
is thus caused to effect a spinning turn as shown in Figf
13. When the main body B of the automatic guided vehicle
e . is caused to effect the clodkwise spinning turn-from the
15 downward direction to the upward direction as viewed in
Fig. 13, the front:wheel 101 and the rear wheel 102 are
driven by the driving motor 107 while the front wheel 101
and the rear wheels 102 and 103 are maintained in direc-
tions of steering, thereby turning the main body about
kv’ 20 the point P. During this turning operation, the -track--
sensor 112 continues to detect the track A, and detects
the track A when the front wheel 101 reaches a position
x1 after turning in the clockwise direction as shown in
Fig. 13. A command is output in response to the detec-
25 tion signal and is sent to a control circuit for the driv-
ing motor 107, thereby initiating the slowdown operation

of the driving motor 107. The motor is stopped when the

front wheel reaches a position X, after moving through

T s



102

he cl ockwi se spinning turn f

are driven by the driving notor 107 while the front wheel

en the main body B of the automatic guided vehicle is caused to
the 15 downward:direction to the
irection as viewed in Fig. 14} the front wheel 101 and the rear

M1 and

vweprediéte raitheD A iartaanoe Nt AFeddistdhcecbetivess ehest eering,
turning the main body about 20 the point P. During this turning

op i on, siLbwdbwac poisgnsord iz gointues wihicdkt#hé fhentr ahked, iand

detects the track A when the front wheel

101 reaches a position [err] after

turni ng i nstoppeliodleniset dio dx ieamualk tshotime | diftgncé3H Betweennd i s out put
I n response to the detec- 25 tion signal and is sent to a control ci
for the drthe Ewgckosensty7,lthambytheni frent nghead 3DdwdoThaspdsation of
the driving notor 107. The notor is stopped when the front wheel reaches a
the] tarndngn@ndie aff dih front pheelconaynbe gprét such thmte

di stance between the sl owdown point and the point at which the front wheel
i s stoppedths §€PUF0W&?%%nEQ1t%?QHﬁa%ﬁ%&%ﬁ@€V+PBeFﬂe§hetﬁ&tﬁpéck sensor

positiod [

rcuit

112 and the front eel 101. .Tha 5 the turnin e of the _front
wheel may SETIEEPORGHNRGhAC the jcﬁﬁameﬁ! 10Th§§og§g§%t &f FEHNF LSS he
extent corye ndi ng to .t he distance Thi le i Iculated f or
exarpl e, cBUnt tRE ERETRI S the BuTed Oy Eantss Eron §p5§§&yr(¥n Che

d h f wh 10, 1 | 1
Stopped oreerederatkiepdiia i Sh drivind SHapheq=s e, 8%y b
cause 510355, of Wil SO LRIV o b1 M55 805p8A R Lne?Wack:

15

20

25

in this manner, the stopped state is detected to cause
release of the electromagnetic cluthces 115 and 127, and.
the steering motor 118 is driven so that the front wheel
is directed toward the front of the main body.' Then,
when the track sensor 112 detects the track A, the
steering operation is terminated and the normal travel-
ling operation is again effected, thus finishing the
spinning turn. At this time when the front wheel is
returned to the position in the.forward direction, the
steering cam 111 is turned, and the swing plate 139

and the arm 142 are returned by the above~described
urging force. Accordingly, the rear wheels 102 and 103
are also returned by the oéerations of the rod 149,

the arms 123 and 152, the gears 155 and 157, the arms
124 and 156 to the state in which they are directed to .
the front, as shown in Fig. 9, thereby enabling the
normal travelling. |

Next, the operation of lateral travelling will

v,



the steering notor 118 is driyven so that _the front wheel is directe tOmand‘\\\
the front of the main body.” Then, 15 wh he track sensor 112 detgCts the :

track -A, the steering operation is term“ated and the nornmal trave[- Ii ¥
operation is again effected, thus finishing the spinning turn. At i '
when the frontbevddcrt sbed] urmiesnt hé hRaRasbblgn B bt e Gutnthtdidect i on,/
. the 20 steering cam 111 is turned, and the swng plate 139 and the\ar 42
are returned huided absivbeDests i hededr Jabgrheles. thadcdisdi gl ywhd he rear
~wheel s 102 and 103 are al so returned by the operations of the rod 149, the
arms 123 and Ls&erdk divectidd sealaiive tbethats ofb thE2hcamhll Hfirdvelhe
state in which they are directed to the front, as shown in Fig. 9, thereby
enabl i ng the rdmel thevelinger Ne&ktjistopevptedt parevdiousdyercdt atr ahhed | i ng
wil | 1 be described. Wien the main body B of the automati guided
vehi cl e i s Snovddne Afrstaxt ofisthe sopenathen),atbexiebyi oadmandlelprdve to
that of the normal travel- ling, the plunger 146 is operated previously or
at the 5 time Jctkng tthg %mmgaﬂgﬁls peebepy 140t.waTiey fnant jwhaehg t he
. engagi ng click menber 147. The front wheel 101 is perpendicularly set in a
" desired directlibh ¥8 Rexperdicelaplyt fet| dBcprafesized @%ﬁgFQ$qu£%ﬁFdriven

by the steeri notor 118 via the steering shaft 109 while 10 the sw ng
plate 139 is %’?’r’ffi’tﬂrhe%f e hﬂa‘é?’é%f i FEgKQHH‘S' t &Y dedngh drben LY by

the 2ndle @ Z.xe SOLAD ddfer e wI0°ehe" st hag hlath g Mfud4 M 10

10 the swing plate 139 is being turned by the steering cam
~ 111 to turn the arm 142 by the angie a,s as shown in
Fig. 10b. The rod 149 is pulled by this turning movement
of the arm 142, and the contact arm 152 is pulled by the
S .rod 149 to an.extént larger=than that in the.case of the
15 above-described spinning turn, resulting in the state
shown in Fig. 12. 1In this state, the slide arm 123 and
the contact arm 152 are generally perpendicular to each
other. The contact arm 156 and the slide arm 124 are
also set to be made perpendicular to each other by being
—/ 20 turned via the gears 155 and 157. At this time, the
rear wheels 102 and 103 are made perpendicular to the
forward di?ection of the main body B after being turned
via the slide arms 123 and 124 and the wheel brackets
121. Thérefore, if.at.this time the electromagnetic
25 clutches 115 and 128 are in the connected states, the
driving force of the driving motor 107 is transmitted to

the rear wheel 103 as well as to the front wheel 101.

These wheels are simultaneously rotated to enable lateral



“of the arm 142, and the contact arm 152 is pulled by the rod 149 to an

B

exteht'larger than that in the case of the 15 above- descri bed spinning :
Xy esulting in the state shown ézsﬁig. 12. In this state, the slide arm
4

23 ano the contact arm 152 are gen |y perpendicular to each ot her™The

ar 138130 4 .he slide arm1 are al so set to be made perpendicul ar
'1other byqbeFLg 20 turned via the gears 155 and 157. At this tine,

ear wheels 102 aipd ibdLioRdS£PEaREREN Ckhakelld inke ifsdramahdtidect i on
¢ main body B after being turned via the slide arns 123 and 124 and

eel Baghkekm Lkl Figher£f orghenf tht hAis body Ho el rauhghetic 25
clutches 115 and 128 are 1n the connected states, the driving force of the

driving mopakit0%dmidIanssits et Datbealegr moked fidh as tyeldk @, to the
front wheel 101. These wheels are simultaneously rotated to enabl & | at er al

1 travellitega 'ﬂlﬁd)p%%t o2t idnt efakher yehti mhded cldiduniddies shown in
Fig. 14. Wien the nmain ‘body B of the auto- matic vehicle is to be laterally
moved fromreat atieedl 3 causedchky ARher drdviing doridee off diite wheel 101 and
the rear wheel 103 caused by the driving force of the driving notor 107
with the fdwitvisieelotdd thd whthrehe firoskswheel 103 maidhttliseream the
steering direction causes the automatic guided vehicle to start lateral 10
travel | i ngwheerhst Hd2 s ath3 maintaknedr dokthe steering thHizeatian ng
operation, the track sensor 112 continues to act and is laterally noved to
a positi oncamses tthe automatic guided vehicle to start lateral
10 travelling from the track A, to the track A, During <
this turning operation, the track sensor 112 continues
to act and is laterally moved to a position where the
sensor 112 detects the track A,y {corresponding to a
‘position Y, of the front wheel 1), thereby issuing a
15 command to the control circuit of the driving motor 107
and initiating the slowdown operation of the driving
motor 107. The motor 107 is stopped when the front
wheel 101 reaches a position Y, (2 position on the track
Az) after the vehicle has moved through a predetermined
20 distance. The principle of this operation is the same
as that in the case of the above-described spinning
turn. When the front wheel 101 is stopped on the track
Az'in this manner, this is detected to cause release of
the electromagnetic clutches 115 and 128, and the steer-
25 ing motor 118 is driven so that the front wheel 101 is
directed toward the front of the main body. Then, the
vehicle is steered and stopped at a position where the

sensor 112 having been deviated from the track A2



‘sensor 112 detects the track A2 (corresponding to a position [err] of t
front wheel 1), thereby iSsuing a 15 c nd to the control circuit t he
driving nmotor 107 and initiating the sl wn operation of the drivyng AN
nmotor 107. The notor 107 is stopped when the front wheel 101 reach stgéy"',,
ni he,
ed

position Y2 (ad¢epsects othentihekt A?Ck Ahe afdhdiclehahetuelsy) erdamme®
t hrough a predeterm ned 20 di stanCe. The principle of this operati
sanme as that iposieicasfonfthbeenalrmed- demwelidccpitinisigf inishingh
front wheel 101 is stopped on the track A2 in this manner, this is de
'to cause rel easpevdtidp efetatermadnétiasredlimshes Al Zlaksl tiee , atle t he
steer- 25 ing notor 118 is driven so that the front wheel 101 is directed
toward the fromeanfwhéelsnilf2badd. 10Feare metintriad co sthe estate amsl st opped
at a position where the sensor 112 having been deviated fromthe track A2
"1 detects the sheowr i Fighe9véhi the samecmammen as gt tinthercase
normal travelling, thus finishing operation of lateral travelling, At this
time, the rearoﬁh%msahgzeaﬁessggbaﬂesmm furn hecherghy enablivgn in
Fig.. 9 in the sane manner as that in the case of the above-described

'spi nni ng turn, tARRREPRENEERAVAG LIRS RdORE theataladhPad ong the track A2.
The present invention wl] now be described with respect to_stil]|. apother
embodi nent of the presenTLQOPFﬁ§§HFi&HWﬁqﬁ+QQﬁW§¥%u£;Wcpﬁﬁéﬁﬁcﬁ5%?315b,

Lom a0 10 R 2o GRERYUET 1 ARONGSCSRAIALAL e LBl AL

10 invention with reference to Figs. 15a, 15b, 16a and 16b.

he

— In this embodiment, the above-described link mechanism
and angle setting mechanism for changing the angles of
the rear wheels 102 and 103 relative to the main body B

;r. - of the automatic wehicle via the clutch plate membér 141

.15 and the integral arm 142 on the swing plate 139, and

the rod 149 are replaced with other mechanisms. That is,
sprockets 160 and 161 are mounted on a shaft 139
integral with the swing plate 139 which acts to detect
the state of steering. These sprockets are seiectively

\/ 20 connected to the shaft 139b of the swing plate 139 for
rotation therewith by means of electromagnetic clutches
162 and 163. Each of the steering shaffs 122 of the rear
wheels 102 and 103 has secured thereon a pair"of sprockets
164 and 165. The sprockets 160 and 164'are connected

25 with each other by a roller chain 166, and the sprockets

161 and 165 are connected by a roller chain 167.
Sprockets 168 are adapted to reverse the direction of

rotation of one of the sprockets 164 of the rear wheels



¥

the-Tegr wheels 102 and 103 rel ative the mai,n body B of the automatic.
vghi cl/e\via the clutch plate nenber 15 and thé integral arm 142 on the
qwi-focpl gt e 139, and the rod 149 are replaced with other nechanisns. .That

i T ST Bl 0 MR A S
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' 1 . 103

oL ne SLeShidBS Il i 182-8Ltbe 18 MICRESAR G B iragE 2,

connect et St FAERALES gl i C1thd Wit e gtk 101

and 165 are connhecte rol i'n areé adapted to
t h | ' i fslh

wheel o 5 FRRAREYg 80, AT ek BTRralt] SHNE U R 4 Cat Fona
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Fespect | Vel oy e rare  ha, Siratagn It oe Uhe MR AT o

the 5 sprockey s1dH0&Ddeibd abetdll tarRhof ra%?l%a%@t o él_-&ééjéfiﬁo.ﬁd

change the turning angles of the sprockets 164 and 165 relative to the
turni ng ancarﬂzrz(é he) abpvendeswyingegiaral q39) sefe thel ehrpl pf £, 13Ppeet by
the cam 111. The sprocket 160 functions to effect a spinning turn, and 10
the sprockejgrddidet UNEO | Pasct okl esl elfFeetala i GuMbgrandiese
sprockets are disengaged fromthe swng plate 139, the vehicle noves in the
manner 1@¢f herdpidcketsi 1§l functions to effect lateral travelling.

When these sprockets are disengaged from the swing plate &/
139, the vehicle moves in the.manner of normal travelling.
The operation of this embodiment shown in Figs.
15a, 15b, 16a and 16b will now be described. Fig. 15a
15 §howé the state of normal travelling in which the
sprockets 160 and 161 are not connected to the shaft
139b by the action of.the eleétromagnetic clutches 162
and 163, so that, when the front wheel 101, hence, the
cam 111 is turned in accordance with the steering
20 operation, the turning force thereof is not transmitted U
to the rear wheels 102 and 103. When the automatic
guided vehicle makes a spinning turn, the front wheel
101 is driven and turned bf the steering motor 118 to be
made perpendicular to the main body B of the vehicle. 1If
25 at this time the sprocket 160 has beeﬁ connected to the
shaft 139b by the operation of the electromagnetic clutch
162, the rear wheels 102 and 103 are turned via the

sprocket 160, the chain 166 and the sprockets 164 as the

PR .-
/



- The operation of this enbodi rent shown in Figs. 15a, 15b, 16a and 16b wil |
now be described. Fig. 154 15°shows the st-aje of normal travelling in whi
t he sprockets 160 and 161 are not conneézgg’to the shaft 139b by the acyi@gm
of theyel ectromagrietic clutches 162 and 163, so that, when the front wpedl ;

101, hence,q t hgyy LN g1dLeS189r QGenk) aqher dRce widdl d ki< gt digy 20
operation, the turning force thereof is not transmtted to the rear

102 and 103. Wweaitiénedt e88beCdivestgenteinC ke EHedsard @ Iedgidnirof
front wheel 101 is driven and turned by the steering notor 118 to be nade
per pendi cul ar ¢lge th®ifiabodpoByoB thet hehielles! as Ishodm iai Riys 16ae the

sprocket 160 has been connected to the shaft 139b by the operation of the
el ect romagnet ikheh uinhthfd, stheer ¢he \@reats whe2land 11Ghdriche urewxl via t he
sprocket 160, the chain 166 and the sprockets 164 as the 1 swing plate
139 turns. 5 Theheehr 10Rcake drivehgr £he pediidlendorns lEbalitvethrnpoinmtt he

forward direction of the main body B of the vehicle, as shown in Fig. 1l6a.

When in this sPate e¢fife€toat spineing0tuamd itheheemante weggler 02s akhkatri ven,
the vehicle turns about the point Pto effect a spinning turn in the sanme

manner as thatimnthéecaaeecofi thre aboyecdessaitesd entinstinants. MAtibhetine
of lateral travelling, the rear wheels are turned in response to the

t ur ni ng anenEhim%foghéateﬁﬁi kramelldngo] the Ingan Aheels raxe twEnNe@hicl e
as shown in Fig. 16b, provided that the sprocket 161 has been connected to
the shaft 139blByresROBHE LPi Sheoturrdng AOVeRah & ¢the front wheel

10 101 to laterally direct the vehicle as shown in Fig.

_K’/ 16b, provided that the sprocket 161 has been connected
to the shaft 139b by the operation of the electromagnetic
clutch 163. In this state, the vehicle can laterally

K travel in the same manner as'that in the case of the

15 above-described embodiments.

In the embodiment shown in Figs. 15a, 15b, 16a
and 16b, components and operations other than those of
this link -mechanism are the same as those of the above-
described embodiments. In this embodiment, with respect

g% 20 to the relationship between the sprockets 160 and 161,
| and 164 and 165, the diameters thereof are set so that
‘the change of the turning angle & of the swing plate
139 corresponds to the predetermined change of the angles
of the rear wheels 102 and 103 (that is, the rear wheels
25 are directed to be divergent or to be perpendicular to
the main body B).
Thié type of link mechanism may be constituted

without using the cam 111 and the swing plate 139. For

AT - -



clutch 163. In this state, the vehicle can laterally travel in the sane
as that in the case of the 1§£2§gve descri bed enbodi nents. In the
ent shown in Figs. 15a, 15b and 16b, cofponents and oper aki ons
ery han those of this |ink nechanlsn1are he same as those of the ~above-
5%! ded exangilesntemberd Himiardwdiorett sptbckeeaeasozanao 1t6lte |
| af\ orjshi p between the sprockets 160 and™161, and 164 and 165, the

ng plate 139 corresponds to the predeternlned change of the angles
of € r eathehabbyetda sord bed3 guibiadiiment thay rbarmohretked 3h &he directed to
be divergent or to be perpendicular to the main body B). This type of |ink
mechani sm stgerdngosdiaifitutid® wnd opexsted iheacmantét sitiidlasr &0 ng plate
139. For 28 exanple, nmenbers simlar to the sprockets 160 and 161 and

t he el ebt r shagndeiscribed: ledoves? therdls® pteerdnd thet heaxbwheedsscri bed
enbodi nent may be nounted on the steering shaft 109 and operated in a
manner simlar to 5 that described above, thereby steering the rear wheels.
CLAIM5S 1. An automatically guidable vehicle for novenent across a surface,
whi ch vehicle has a main body, including front and rear

EL)



:portlons and a longitudinal axis and which conprises: a front wheel
located at the front portion of the main body; a pair of rear wheels
| ocat ea* at the rear portion of the main body; front and rear support
‘menmber§_sconnected to the main body, the front wheel being rotatable
‘the front support nmenber and the rear wheels being rotatable within
‘respective rear support nembers about axes of rotation which extend
‘substantially parallel to the surface, Qlé a steering shaft nounied or
d =

.the front wheel support nenber; steeri ng means nounted on the
“body and bei ng connected operatlvely W th e steering shaft for rotation
"of the front wheel about an axis perpendicular to the surface, in use;
.Steering state_detecting nmeans connected operatively with the main body for
detecting mov&BMSof the steering shaft caused by said steering drive
‘means; a |link mechani sm connected operatively with said steering state
detecting neans; travel drive neans for driving the front and rear wheels
.across the sunfacen 'antmt;icel:@cgudldabhewiemcleutfoh novenent aoroed det ween

part of said traxgle dhys, élea eacﬂaﬁi ba tal & egi‘;kﬁde f?on@%d G@arheel

angl e setting SHEans arrange o ro ate an the rear wheels
-about an axi smtmlm#ar lengitydinal faxds and which gaBPBESeR; control | abl e
by and . conneql efyPPWhakl IRIchtdd tat £hkOEFdfte bobid bfetie arinabedgai d
‘steering state detecting neans thrqugh the 1ink mechani rg
: a pair of rear wheels located at the rear po tion of the main
body; _ _
\ front and rear support members connected to the main body, the

front wheel being rotatable _withih the front support member and the
rear wheels being rotatable within respective rear support members
about axes of rotation which extend subs_tantially parallel to the
surface, in use; - '
bt : a steering shaft mounted on’ the front wheel support member;
steering drive means mounted on the main body and being
connected operatively with the steering shaft for rotation of the
front wheel about an axis perpendicular to the surface, in use;
steering state detecting means connected operatively with the
main body for detecting movement of 'the steering shaft caused by
said steering drive means; 5 |
‘ a link mechanism connected operatively with said steering
N~ _ . state detecting means;
| travel drive means for driving the front and rear wheels
across the surface, in use; '
electromagnetic clutch means disposed between part of said
travel drive means and each of the rear wheels; and
rear wheel angle setting means arranged to rotate and maintain
each of the rear wheels about an axis perpendicular to the surface,

in use, and being controllable by and

* c L " N *




~qnhgenent bei ng such the vehicle can travel forward, laterally or
tupf, Whareby, when turning, the front and rear wheels are posi tioned at
afigl es| to\ t he | ongitudinal axes of the vehicle and said el ectronagneti,
Iutch means i s engaged, so that the driving force of said travel dri
firansmtted to the rear wheels, and, when travelling Iaterally,

t ke vehicle and at | east one of d el ectromagneti c clutch neans
, so that the driving force of d travel drive neans is
ted to at |east one of the rear Wheels. 2. A vehicle according to
Claim1, wherein each of the rear wheels is rotatable about an axis
per pendi culﬁnﬂéetaaeoﬁaféa%aylmaasem@e;t\@@ﬂh& élibétmé’a%g gggallel to
the longitudinal axis of the vehicle and a secon ositron ransverse to

sai d | ongi tif§eRiRg State detecting peans thyopgh st#n&m@&i&mt hat the
posi ti on ofthenarséngément Veingesheh ithed vehiE1y chﬁaa%&fl tdeddigier of the

rear vvheel cro sai on i nal , axi s A.veh | cI e according to daim
1 or e Frg'fﬁn' ﬁhe?% ¥ Wiﬁ@lg‘“ééi‘ﬁ pBdt FeRF erse
axi s and mmeepnsimndt at ranqjl,esatolmnong\tnﬂﬁnah&:ﬂ‘ersoaf whedvehaciavheel s
are drlven the distance between,the front
and rear Wheeqt sgagﬁgéiaecgm '&#@% | nfg‘?éséglcp%gﬁsofs tarngagp h?\‘?e%% t &8s of the
front and Gxdving feirce of spidatravel deive oeatisngs ttrrabismittet] t@ the Fear
wherei n t hgsddial 'a‘i’ﬁalwﬂ?@'aueﬁin ?a‘ée{]x‘aﬂﬁ( V‘@ﬁ@ vj\;n ﬁt azg% eat\GhEL when

turning, Rrepresents the gyrationo a predeterm ned
axi s per peﬁd?ecBPﬁ?‘tjPBSEihé an @ngde o the longitudinal axis of the vehicle

and at least one of said electromagnetic clutch means is engaged, -/
so that the driving force of said travel drive means is transmitted

to at least one of the rear wheels.

2. A vehicle according to Claim 1, wherein each ofl the rear wheels

is rotatable about an axis perpendicular to the surface, in use,
between a first position parallel to the longitudinal axis of the
vehicle and a second position transverse to said longitudinal axis,

the rear wheels being positionable so that the position of one of |

the rear wheels is a mirror image of the other of the rear wheels
across said longitudinal axis

3. A vehicle according to Claim 1 or 2, wherein the front and rear
wheels each has a respective transverse axis and wherein, when
turning, at least two of the front and rear wheels are driven with W
radii of gyration equal to the distance between the front and rear
wheels and a point of intersection of the transverse axes of the

front and rear wheels.

* L WS
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represents the radius of gyration of a‘rear wheel about said predeterm
axis and n represents.the rotational speed of the rear wheels. 5. Av
according to any preceding Caim wherein the main body is capabl e of
turni ng_about an axis perpendicular to the surface in use, which axi
| ocated at the point of intersection of each of the axis of rotation,
-the front and rear wheels are positioned for turning. 6. A vehicle
according to any preceding Claim wherein said steering state detectlng
-means includes first setting nmeans for Ilrn%; gg t he novenent of said
‘steering state detecting nmeans so that the r wheels are positionable at
an angle to the longitudinal vehicle axis when the front wheel is
positioned transverse t ereto nd se set nmeans i lim %ge
movement of s4id A% é‘gﬁcﬂ ﬂ%t t‘%ﬁﬁg" 188' l"ﬁ‘ﬂ' xhethFeﬁ?éﬁlﬁgg are
posi ti onabl e épeeﬂs%nﬁe&t;e tfnontnevhe:eigisudl naI vehicle axis. 7. A vehicle
-according to any preceding Claim wherein said el ectromagnetic clutch neans
is releasable during forward travel of the vehicle, to prevent the driving
force of said travel drive nmeans fromgeing transmtted to the rear wheels.
8. [err]. according to any precedijppga Q gim wherein further [err] neans is
di sposed between part of said [err] rand the front wheel. 9. An
automati cal |y gui dabl e vehicle for novenent across a surface, which vehicle
‘has a mai n bagherding Wil guthofy, RNFepradert® the Wyratdod of the gironti Whéel

axi's and Whi ol CQNpr | Sesr Rl ed"Beld UipalaEll 00l A Abalis,d ot portion

represents the radius of gyration of a rear wheel about said

~ predetermined axis and n represents the rotational speed of the

rear wheels.

5. A vehicle according to any preceding Claim, wherein the main

_ body is capable of turning about an axis perpendicular to the

e - surface in use, which axis is located at the point of intersection
of each of the axis of rotation, when the front and rear wheels are
positioned for turning.
6. - A vehicle according to any preceding Claim, wherein said
steering state detecting means includes first setting means for
" limiting the movement of said steering state detecting means so

that the rear wheels are positionable at an angle to the
longitudinal vehicle axis when the front wheel is positioned

L transverse thereto, and second setting means for limiting the
movement of said steering state detecting means so that the rear
wheels are positionable transversely to the longitudinal vehicle

- axis. _ o . .

7. A vehicle according to any preceding Claim, wherein said
electromagnetic clutch means is releasable during forward travel of
‘the vehicle, to prevent the driving force of said travel drive

‘means from being transmitted to the rear wheels.

7 utch means is disposed between part of said
X =% & and the front wheel.
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&i r of rear wheels located at the rear portjon of the main body; ~
ear support nenbers connected to .the mai n body, the front wheel
attabl e within the front support nmenber and the rear wheels bging
ithin respective rear support nenbers about axes which ar 1

|y parallel to the surface, in use; a steering shaft nounted on
wheel support nenber; steering drive neans nounted on the main,
body amd bei ng connected operatively with the steering shaft for rotation
of the front wheel about an axis perpenggqgiar to the surface, in use;
steering state detecting neans connected”operatively with the main body for
detecti ng novenent of the steering shaft caused by said steering drive

means; a |igyk bt e red y. | | tate
detecting r?;an?;%ptgflgt\?el drive neaaQ’E?o‘?éWL'féxofﬁg’bﬁfgﬁf&%r%gr%ar wheel s

acr oss t he SUFfpgReWhich jghicle th%ns%maﬁg é&ggﬁlﬁémtﬂaandcﬁe%i d

travel drierthens and £3ehgttudingl’ £fs WhACkhick Wnidkeyheel angle
setting neans arranged %o rotgtg*gggama ntain each of the rear wheels about

an axis per pen®3y Gpe Troptewhg ateq, §fsthe front-poritionnef dhe.prinpy and

connected dpdyatively with said steering drive neans and said steering
that the vehi cloPash ot Eoaf el ASERIA bR Rng 32eF pEAIRHERE 0 AR
turning , Hedy: front and rear wheels are positioned at angles to the
LI?P\%: ;;di nal vebat G ireadSuppbft Hetivelrs"EdRRetted 8GR madn! Q&iy,t Pe
front wheel being rotatable within the front support member and the _
rear wheels being rotatable within respective rear support members 7/
about axes which are substantially parallel to the surface, in use;
a steering shaft mounted on the front wheel support member;
steering drive means mounted on the main body and being
connected operatively with the steering shaft for rotation of the
front wheel about an axis perpendicular to the surface, in use;
steering state detecting means connected operatively with the
main body for detecting movement of the steering shaft caused by
said steering drive means; o o
a link mechanism connected operatively to said steering state
detecting means; |

travel drive means for driving the f;'ont and rear wheels
~across the surface, in use; - : : W,
clutch means disposed between part of said travel drive means
and each of the rear wheels; and o
rear wheel angle setting means arranged to rotate and maintain
each of the rear wheels about an axis perpendicular to the surface,
in use, and being controllable by and connected operatively with
said steering drive means and said steering state detecting means
via the link mechanism, the arrangement being such that the vehicle
can travel forward, laterally or turn, whereby, when turning , the
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force of said travel driving neans is, transmtted to the rear wheels an
“when travelling laterally, the front and rear wheels are positioned
angle to the |ongitudinal vehicle axis and at |east one clutch of s
clutchi,means i s engaged so that the driving force of said travel drfv
means I's transmitted to at |east one of the rear wheels. 10. An
automatically gui dabl e vehicle substantially as herei nbefore descri
reference to the acconpanyi ng draw ngs.

front and rear wheels are positioned at angles to the longitudinal
vehicle axis and said clutch means is engaged so that the driving
force of said travel driving means is transmitted to the rear
wheels and, when travelling laterally, the front and rear wheels are
positioned at an angle to the longitudinal vehicle axis and at least
one clutch of said clutch means is engaged so that the driving
force of said travel drive means is transmitted to at least one of
the rear wheels.

10. An automatically guidable vehicle substantially as
hereinbefore described with reference to the accompanying

drawings.
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