€S to position detecting arrangenments for nobile cranes, particularly

controll ed rmobi | e cranes. Recently, a | arge nunber of

truckl ess cranes, and soneti nes knownlas straddl e cranes, are

| oadi ng and unloadlng containers in container yards each having 10 a
contai ner stacking areas. Such a truckl’ess crane is noved

bet ween cont ai nepos]:m:bnmﬂﬁcﬁinahnnmcamatrsnwmemosﬁmmms are
| oaded and unl oa operating a g CTency- € adm ni stration of

plurality of

the runni ng of the truckl ess 15 cranes is superV| sed at a central

supervi sory st at iTmis butingenttiemr eeladtdéde tont posttipar d detexxpinigied to

e eafear 03 nBbi 00 RS bafefehl BLE)eeilodd

supervi sion o
conput er 20 iepnirelled mobikancrahesng upon manual supervision. For the

acconmmpdat e

purpose of efficigaddytByPeryi SiQggbheniiBBrNdo® Wbt/ d0H T 1E.

wWith a conputer, it 1S necessary to input to the copputer the p05|t|ons of
the truckbesdQBites FFaNEE; mede"?T‘me YToruRperatyesd

to ‘autonmati amdd 1ﬁet@6ﬁtaih§rp(¥§aﬁd§n6r0ftﬁé&el‘ilkéQk'dmés% @{mesﬁccordl ng
0S (0] ecli n evl C as I SClI OSe | S I nan
sty st “Bac RetRin, bt vRick 188 tRENPR- 1 AR, AR THES0 o

to a prior ar

Pat ent No. 2,

spaci ng of abmﬁwrSOam f straddhe ndrtanes,si grel used 2for loadlng and
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unloading containers in container yards each having

a plurality of container stacking areas. Such a
truckless crane is moved between container stacking
areas where a gréat number of containers are loaded
and unloaded for operating at high efficiency.

The administration of the running of the truckless
cranes is supervised at a central supervisory station,

but as the area of the container yard is expanded

to accommodate an increased number of the cranes,

the efficiency of the supervision of the running'

of the truckless cranes can be increased if a computer
is used rather than relying upon manual supervision.

For the pui'pose of efficiently supervising the
running of many truckless cranes with a COmputér,
it i_s necessary to input to the computer the positions
of the truckless cranes from time to time. To this
end, it :l's necessary to automatically detect the
positions of the truckless cranes.

According to a prior art position detecting
device, as disclosed in West German Patent No. 2,410,
985, detection coils are buried in the ground at
a spacing of about 50 m for transmitting signals

¢ranes, driven by rubber-tyred wheels,
n container yards or the like. These cranes, referred tougjétmgz

wheels;, AR®ssary

r .

=



utilized to identify the positions of the coils. The positions of-
the pplls:.are used as position correcting points. Further, a plu ity
fransmss- ion - - lines for transmtting data are buried
Surface of the road along which the truckless cranes run, and t
_transn155|on_llnes are crossed at a suitable spacing to formgcr

points. The position of a truckless craneg is detected by counting the
EHQHber of the cross points of the transm <sion 10 |ines passed by the
&rane starting froma buried coil acting as a position correction

peint. The accuracy of detection of is kb I s.ab . 0.4 Th
positional inP&AAdERGN 'ttﬁuslggf’g&&(d -_'is"E‘et r gﬁg%ﬁ:??gg t%faq(::%?\t ra ﬁé%’rrpﬁt er .
via the transmpelSpogiitions nef $Sheh eopilisor azet uwgedenss hARSAEFLOR equires:

coils and transm ssi.qn lines to Led Ln. ¢t A i '
yard. Accor di SQFFectdng, REMES, gf\“%%ﬁ%gf sthglh%aaﬁ%%wqﬁsn%lféf}ﬁrgﬁ%agzgr

__2><__pen3! veI to 3@n nstall suchlinegstom itransmt tFipg ofakanarey hyried
Accordingly, (it ls a Lagt | SphRNerY| iRHOiHE &Fuc $5ed
position d& ect) n’lgﬁ%r rggggésrr%ntéyf oéﬁ% rﬁ%ﬁgeggbgr@aﬁ@s, in which i tm:ipéé' pot

necessary to lmmapesoi FynandeR@f dheat LEANSIAESIPR ol IRER aPiEr GROSZEY
According to this 4 Ngitidle IspRicdngs RioOVicdeh acposst i pointsect Ting '
arrangenent for a nobile crane running on resjlien I o R '
G Tangement coRAILion (of & BRUFKIPED GReBoR SPERERTS BY SPATFLRE |1 o
-_?nfgﬁ gaﬂ oal gtﬂt‘)er apemBeg af asped drogs opodatspet f ithepoti-amemission
portion of I&i]&r%%gqng:?ausrge%d BY e%ﬂ%hd'&?gﬁe' start iR "¢ TRaNsurpeda | over
_ - coil acting as a position correction point. The
accuracy of detection of this position is about
_O.:5 m. The positional information thus detected
| is trahsmitted to a central computer via the transm-
15 ission lines. ' o ' '
| _ Suc_h""a_ prior art system, however, requi_res coils
and transmission lines to be buried in the ground
in the container yard. ".Acéor"'di_r'l-gly its: c_:bﬁsf_.fuc_tiori '_ |
‘cost is high and it is difficult and ‘expensive  to
20 install such a system in existing container yards.
" Accordingly, it is an object of this invention
to 'provide an improved position detecting arrangement'
for truckless cranes in which it is not necessary
to bury coils and' informatidn :_l.ines' in a container
25 yard. | - '_ _ ' ) |
| According to this invention, there is provided
a position detecting arrangement for a mobile crane
running on resilient wheels.,- said arrangément .compri.—
sing | a plurality of . g_round ' 'elements installed in
- 30 a 'path of said crane and Earzfanged to provide specific
| pbs_iti_orial information, a beam mounted by expandable




- “further wheels disposed substantially beneath and substantially at opposite
“-ends_of said beamto permt said further wheels to engage the ground,

& plurality of detecting neans nounted on said beam to detect: saLdv
y .of ground elements to provide a signal representative of said.

posi tional information, said detecting neans being nmounted

hi ghe¥t han the | ower portions of said further wheels 10 to maintain said -
detecting means clear of the ground. I3.the acconpanying draw ngs: Figure M e
~is a plan view of a container yard; Figure 2 1is a side view showing one

- exanple of a truckl ess crane; 15 Figure 3 is a side viewillustrating ‘o’
position det edaunting r MeAMELNON cAoAPWRE POBtLiORyOF | GRid oEreRe,in a

truckl ess crangirtHdl! ufed Bs @ @l Spode®W Qlflbét'ﬁnﬁiﬂl'iﬂf‘ ebefiBAth apd 20
Figure 5 is an end view show ngOng{Sﬂlfled e qig nt of a position
t

detecting arr attRskantiakhf ¢rthg cBRE®; 48r PEIM tshown

oin Fikgure 1 h&@ai&irﬁmgfeiﬂ m@mﬂltd: erpage rtme n@rldnm camidai aer
stacking 25 as an ess _crane on

ext endi ng |5n eahl%glq dltﬁ“éﬁ qgecf"egﬁsofm?ﬁrégeion?%l %éﬁadtstggﬁnng _
.areas | a and tid datect sSaid mhm]getm eRtgnound elemeghs &ngpeswideh - .

respect 1o the, paiDAaT \fbdTiEedt a6l 00° dNEalR YUIdIELC SPoBIRTORGL0T Ound

-_deV|ces 5 are disp I ons thro assages
_' spaC| ng of abdmfamakion, 4. said smmhactmm gleansy = heing t'r peunied cr ane "

higher than the lower portions of said further wheels

10 to maintain said detecting means clear of the ground.

In the accompanylng draw1ngs- _'
P F1gure 1 is a plan. v1ew of a contalner yard' '
P Figure 2 1s a s1de v1ew show1ng one example

of a truckless crane; _
15 ' Figure 3 is a ‘side view 111ustrat1ng a pos:.tion

detect:.ng arrangement embodylng the invention for

use in a truckless crane; _ ' - -
Figure 4 is a plan view of the ground elements~
and | | | -
20 Figure S is an end view showing a modified: embodi-

ment of a position detect1ng arrangement according

to this invention. _

A container yard shown in Flgure 1 has s:.x lanes

A through F, “each hav:mg two container stacking

25 areas la and 1b. A truckless crane 2 runs along
"paths 3 ex_tending in the 1ongitud1nal "direction

L

of the container stacking areas la and 1b and a

 shift passage 4 extending at right angl.es'with respect. -

to the paths 3 to move from one lane to another.
-'30 Passive ground devices 5 are dlsposed at positions

a through h along the passages 3 at a spac1ng of

about 50 m.



corrprl ses rubber wheel s 6a and 6b V\:hl ch are d| ametric- all

can be securedat two positions of O and [err]. Figure 2ys}1lcj)\r/£a?lhg -ngel S
~ 6a and 5 6b secured at a 0, position. A detecting device 7 iz \
- _su’spén__ded from the bottom of the. truckless crane structure 8 /f
detecting the position of the truckless crane 2 in cooperation
gr__oun.d.-dew ces 5. A detector 9 is dri4en by the rubber 10 whee
detecting the distance run.. Details of the ground devices 5 and the
_?}etectl ng device 7 on the crane are shown in Figur a_beam ,10 is
PKOVi ded beneat h tlﬁscrsmmn I'—intﬂ"\f}rg%elzs the &HH"IJFES aPE38PspBsed at

opposite ends 15 Ukad i
o acting s Chortir ks AR 5 iR . yiidh 3 GhUARAI 6y Whioh carel djamekribes 12 -

or th d
linear array alaikyt mmoaﬁétvﬁé%et%r\%%gwg 1T argogﬁ‘ﬁxbﬂg\?\elr "
bortions. of § e has s S, a0 | B rT0r oneSwasan g 03 S
_ n e 0,
l1a and || bsandtpr 3¢eHESA svipt cHfes 0% P oéq;@ of ah()}ﬂe(éggt\fﬁlhgh EESIE%??L% o
of ‘the crane styuctgr es&@yn@e(@armbdnhe trwntha@mch’é’m $he . 13ruckdesgr ound

'-,deV| ces 5 are 25 constituied by, g nd 5 »E
shown in Fi-gur €82N§ K %ﬁ‘&rﬁl efen fé’il[ e(rir8 sct ghFetheargsﬁgfibﬁr gw del:l)e
made of steel ghat emé’k&ess pasale/e2gr1(mrﬁ9@%ﬁ‘§" ‘{’e?rﬁ]th%r 5?‘ osed

in a linear atra o] C® t Qg0pRe
Wt $Qehhepypr ahieni rubbe
w tches 12 ‘i% %/%és)gec |vg$y |..ee%l+'r(jza be regl gtragl e lpl n eglnemto gne

rel ati onshi po twiseeli Glh fOByde‘p'f-‘ﬁEﬁlgythe distgpsenriy- |
presence and absence
: of the ground el eMepégails of the ground devices 5 and the detecting

dev1ce 7 on the crane are shown in Figure 3. Thus,
a beam 10 is provided beneath the crane. Further '
wheels 1lla and 1l1b are ‘disposed at opposite ends'
15 of the beam 10, and a plurality of prox1m1ty sw1tches:
' -121— 129 acting as detecting means for. ‘the ground

1) f or

Y

_dev1ces 5 are provided in a linear array along the
'beam 10 between the. wheels 1la and- llb. ‘The lower-.
ends of the proximity switches 12 - 129 are position-
20 ed above the lower portions of ‘the wheels 1lla and
'11b. The beam 10, prov1ded with the wheels lla and
11b and proximity switches 12 - 12, is hung  from
- the bottom of .the crane structu%'e 8 by expandable

_ '~ mounting mechanisms 13. :Tne ground . devices 5 are
" | 25 constit_uted by. ground 'e'léments 5, - 59 (in the example
'. . : shown in Figure 3, 'the""ground' elements 5, " and 56 are
o not provided) made of steel plates These passive
ground elements 51 5 are disposed in a linear

9
array on the ground surface to oppose the proximity

30 switches 121 = 12 re_spectively i.e., to be registrable

in one-to-one ralationship therewith. By properly



a regul ar linear ar'ray, t he. posrtron wher e each pI urality of

[err] In

ground~glxnents is installed can be specified and |dent|f|ed When the -
truc 5..crane 2 is not |loaded, wheels Ila and Il b are nmint- aihed. av
pos¥] spaced fromthe ground surface as shown in Figure. 3. Even at

thi s)\gpdced state, the proximty switches 12 - 12 can

presence or absence of the ground el enests [err] 10

an arrangement of one of _the ground devices 5. The ground el ements 5

det ect - the

Figure 4 shows -

“and 5 are used as information read conmmands, and both of these ground | |
el ements 5 mnbﬂamgepreadnspen@albla&senc@ oefidthe grouadeledmemq err] _(\H'(

~the exanpl eg_shayn 34N Bi 0%yl ad t]{}i@;é&{’“”&‘rﬁéﬁ”‘?”tﬂeer%s

provi ded) relpreseﬂt I'ane nunbers, i s |anes A

|gure 1,

“while gr oundﬂf@m@‘a’lurﬁlitmﬁf graund glgmenéssis 1¢S§Iﬁé«?ﬂ¢¢ n Figure 4

.the ground elgnene [SpédifPedOland OYaEnteH]ed! CWIRIEENe 24 R%IRSs | hat
Is a- h shown in 20 Figure 1. The ground elenent 58 .is used as a parity

code forS detEX@igleHMoY nl??r‘iigdex?ﬂ?‘ﬁﬁés dila and el IpinBEes madRtrhe
addr esses ofairhadl aanes pirﬁﬁﬁmsasSpemeeﬁ Pyomontheatldraund! sulitfecegr ound

el ements [er enents, [ e S possible to ident- 25ify 8
types of ?é a Ponglgure 3. ?JSPOVFE 1% erﬁ?acﬁe%pg% e
posi tional |tﬁe)rpmxim1tjrhsvutqmesf12 po3Pticanl i ndetewt i on thet ected by

‘the position detecting device condtitut@d by the ground devi ces 5 and
the devi ce Presencel on . dosence hef ctheeground elgmenist 52 conput er,
e tr

“not shown, which performs an overall control of

¢kl.ess

cranes ltChr ough Figuxg r of csBhOWS o tarpangrment e vane nef siben,

mount ed on tél%dﬁd’%\?ﬁée§rgﬂe'rli’e ground elements 5

1 and S_ are’

9

used as 1nformation read commands, and both of these

ground elements 5 and 59 are indispensable. Ground

1 .
elements 5, - 5, (in  the example shown

15. 4, the ground element 5

4 1is not provided)

lane numbers, that is lanes A - F shown

-1, while ground elements 5 5 5 (in  ‘the

in Figure

represent .

in Figure
'example

.shown in Figure 4 the ground element 55 is not provid-

ed) represent addresses, that is a - h shown in
20:Figure 1. The ground element 58'is ‘used’ as a  parity
code for detecting  error. In this example, since

- the numbers and the addresses of the lanes are repres-

ented by combinations ‘of three N ground elements 5

and ground elements S¢ - 509

25 .
8 items of specific positional information.

The specific positional information

Zfsg

it is possible to ident-
‘'ify 8 types of the combinations, i.e. to p'rovide

detected

" by the positiorr detecting device 'cohstituted by

the ground "devices 5 and the dev1ce 7 mounted on .

_30 on the crane 2 is transmltted to a computer, not

shown, wh:r_.ch performs an overall control . of the

truckless . cranes through a wireless transmitter

and a receiver, not shown, mounted on the
: crane 2. | - | |

truckless -

T

1

*

M



6. In operation, the truckless crane 2 runs along the passages 3 with
its Ttubber wheels 6a and 6b fixed at - the 0 'positions. Wen the crane 2 is
hot | oaded, sinhce the proximty switches 12 - 12 are 1 95 space \
- fbe ground surface as shown in Figure 3, the crane can run freely. A
‘when the truck- less crane 2 is. |oaded, the running rubber wheels
6b-‘becone conpressed, and the crane st.ucture 8 | owers as a whol e.
A, this time, although the proximty swtches 121 to 129 on the beam
MO are lowered, the wheels Ila and Ilb at the opposite ends of the beam
1band on the groﬁnd eperationhe tM\/erhmg:hifeaSweCpanm 2 nrupssvalarges 12 -

ceases. hegl e Of mi h [err]
are situated above ?ﬁégﬁﬁeﬁ 30%%snp€st t{/ﬁeeel g)qe{@a anga1 Y\%{'atﬁs}

B proxi mty sw t&AZ8darat ndher. ne@%ltéﬁlsc-l dfﬂsera fhedemang nddig fathce

spaced from t hgoghed)dsinceadthe proxifii tylewa teMeLhes 2Q dumot make
contact wth the ground surface. When the load is increased, the rubber

wheel s 6a gnd &baaea corpmestitsl goound barfacéheds | @Mywr hén @Figfigr

structure ver si nce wheel | | b _have al ready Ia ded on
t he ground surPacg e SR 1Tq EﬁnciﬁﬁSbyﬁD%vﬂ‘?é’teq’o . éﬁ'd’ ek
.expandabl e nechesssnerdde cntisacleaded, asthe puewdmg t habbenmv\fhenihs bei ng

forced dommsgs rm'téb ecg%cecong;?x‘%edha&m§59f\}ﬁdﬁ} ghd dwdldie AS

descri bed above, e truc Iess cran avel s al ways
¥ai nt ai ni ng tﬁelo}iﬁé‘ﬁi ¢ wh@leehes [err] [err]- Terr] at p05|t|ons cl ear

of the grOEBd surfage. this time, although the proximity switches
' 121 to 129 on the beam 10 are lowered, the wheels

11a and 11b at the opposite ends ‘of the beam 10

land - on the ground so that the 1ower1ng of the proxi-

_ mity sw:.tches 12 - 12 ceases. :
15 Slnce ‘the Ilower 9ends of . theproximlty switches
o 121-129. are situated above the lower portions: of
the wheels 1lla and 11b, the proximity switches are
maintained at positions a ‘predetermined ‘distance
_ spaced from the ground surface, so that these switches
' - 20 do not make contact with the ground surface. =
| When the load is 1ncreased, ~the rubber wheels
6a and 6b are ccmpressed further to further 1lower -
‘the crane structure 8. However, since wheels 1lla
~ and 11b have already landed .on the ground surface,
25 the beam 10 cannot move yet lower, and the expandable

'3}

mechanism 13 contracts so as to prevent the beam
. from belng forced downwards w1th a force - larger -
i : than a predetermined value. . _ ' '

As described above, the truckless crane 2 travels
25 while always maintalnlng _the proximity sw:.tches_ §

.121- 124 at -positions clear of the ground surface.
When the detecting device 7 arrives at a position



vhen t he det

“and in register with the ground device 5-to detect both ground el éments

“read

. [erF] and 5

- det
presg
sincﬁi‘

spe
t he position

e

rubber wheel ighnerlidtfelly amboseur and oinabregidtercanitre abieai gedundhen t Haw/

crane 2 reac
di anetri cal

ecting device 7 arrives at a position 7.'innediateiy above

i nformation indicative of the ground elements 52, "5 is
ecting device 7 on the crane, 5 thus detecting th

e

cific position of the truckless crane. As described above,
ground devices 5 are insta¥led at a spacing of about 50 m —
. s between the ground devices are finely 10 detected by~
“the running distance detector 9 operating in response to rotation of the

Shtos 15 SRRy ddfuld FHoedhEE 5, CRed"e R0

e
hen

crane 2 is ninfbrmaticn sindixAtive o, thedherouid celements Sgbbéﬁ wheel s 6a -

_and 6b are d

crane isru
the 20 gran
previous | an

shown in Fig
~connected to |ifidgg ddratfedS abveSLCUERtbd O tHhe | @MeindOr 8é08ces the

crane struct

e.

lametrically turned and fixed at ' the -[err]-p05|tion§
dsal eegda pyedther ndetectinge. devheepodi tdron theet evanen

%rﬁ‘iﬁ“%@téf’@t‘ﬁﬁé‘-“ etﬁéﬂ BreSRAR | &

nodi ficatton shown in- Figure
dhe Frackd@ass [eRanave opposite ends of the beam 10 are

ure 8, -devi ces 14

and t he.

of

ﬁgfm.ﬁ@éﬁf'ﬁoﬁs bg the

i's. simlar to that

hr ough chaips 15. The lifti e
operated to> r&F€e f‘ﬁgaggﬁ 4p 9, sPAcIng, of| 2Rewtr &% Mon g{%ﬁt h the
operation . opodiitiong tthetweerbbethehegiround anidiGees [#xre¢] PhDAely

" The. modidf i ¢
manner as.th

15

QbW A rERALhE st Seadtsh 29t bpbhaciagt he same

€ previou . . _
in response to rotation of the rubber wheel 61_) S0

that an accuracy of about 1 m can be obtained.

When - the crane 2 reaches the 'shift,'paSSage 4,
the rubber wheels 6a and 6b are diametrically ﬁurned
and fixed at 90° positions, and theh'_crane'ja -is
moved - to a suitable lane. Thereafter, the rubber

ons.

y wheels. 6a and 6b are diametrically turned”énd'fixed_

- 20

25
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at the O° positions and the crane is run along a
predetermined- lane. The ' position detection of the
crane along a new lane can be made in the same manner
as in the previous lane. ' ' o

A modification shown in Figure 5 is - similar
to that shown in Figure 3 except that the opposite
ends of the béam 10 are connected to lifting devices
14 secured to the lower portion of the crane'structuré
8, through chains 15. The lifting devices 14 are
operated to raise the beam 10 in an interlocked
relation with the operation of fixing the rubber
wheels 6a and 6b at 90° positions. N

The modification shown = in. Figure 5 operates
substantially in the same manner as the previous
embodiment. | |

30

1 %

e
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enbodi nent . 8. Thus, when it is desired to nove the truckl ess crane 2 to
anot-her | ane, the crane 2 is run to the shift passage 4 at which tine
t he rubber wheel s 6a and 6b are dianetrically turned and fixed at the_5
960 ‘positions. At this time, the lifting devices 14 are N
si mul taneously operated to raise the_beam 10 and to separate t
1la and |1 b away fromthe ground surface8 *During the lifting operat¥
“sTnce the wheels 1la and Ilb are diametrically turned 10 900, it is not
ﬁecessary to detect positions while the crane 2 runs along the shift
pavsage 4. These operations are perforned for the purpose of protecting the
proximty sw tche’BhllS,- wher& VWherig hdesinad 2Xag emoNes tahejesmekllealse after

15 passing t gig ahither geepnd. c&lzelerﬁbger Mﬂfeté

returned to t rr p03|t|ons an 'nen t he beam ower e to cause
the wheel s 118hiftp Passagagett het gfrrmm stimeache Tmapben hwheedse is run

~along a new lGmeand et gpp Qﬁ%ﬂﬁ%rﬂlﬁ#ttﬁf‘ﬁedz%d rAxedesgt | hpd above,
the position detecti ngydew ce of a truckless crane enbodying the invention,

“conpris- Bs 99 urRPFthionsy, thd Wricsedtimg nsithe e&lﬁtlﬁgedéﬁ‘”é?ﬁ ned
posi.tions of14 heapat rsnﬁummmly)f dﬂa-aet@me td [eiisel thecebsamn the

bot t f the 25 a b

olurallty of 1 oBhf (5 SAPPERRECwPEn WISHEN 2t S TP GrBaRd SEPBrent s ¢ o
detect the po@nelcgmur@nméy, Diirfifngy - thet 1lfifdding heppradioart
detecting dey %ﬁ’?@e tht Whelds rﬁ]‘ae%‘?t?]yliﬂ EFEeﬁihﬂL‘EE-EBEPQS} rRggand

-c0|Is 30 |n the contalner yard er word
: 90°, it is not necessary to detect pos1t10ns while

the crane 2 runs along the shift passage 4, These '
operatlons are performed for the purpose of protectlng
the proximity sw1tches 121- 129 ' '

. When the crane 2 reaches ‘a des1red lane after
' 15 - passing through the shift pas_sage .4, the ‘rubber .
'wheels are ;returned to the O0° positions, and then
the beam 10 is lowered to cause the wheels 1la,
11b to engage the. ground surface. . Then, the crane
is_ run along a new lane to detect again the positions.
20 As deScribed ahove, the position detecting device
“of a truckless crane embodying the invention, compris-
es a plurality of ground elements installed at predet-
ermined positions of the path " of movement - of the
- crane, a pair of wh_eels on the bottom of the crane,
o5 a beam hung b_y. 'e'xpandab'-le mechanisms and a plurality
' of proximity switches which cooperate with the ground
elements to detect‘ the positions.Consequently, differ-
ent from the prior art detecting devices,' it is
not necessary to embed 1nformat10n w1res and coils
30 in the container yard. In other _words, it is only
.necessary to install’ ground elements which can be
made very easily with a small cost. |



necessary to install ground el enents which' can be nade Very.easilly with a
‘smal | cost. ~ CLAIMS 1. A position detecting arrangenent for-a nobile N
gLane running on resilient wheels, said arrangement conpri st ng a pl ur al'i t?)

- Yot Wvound elements installed in a path of said crane and arranged to
é&gﬂdeS specific positional information, a beam nounted by :

-\ eXpandabl e mounting means on a |ower portion of .sai'd crane, further.~-

: I/s di sposed substantially beneat?and substantially at opposite ends ow”

: 2id beam to permit said further wheels to engage the 10 ground, and A/

- pI urality ofeefpsting means nounted on said beam to detect said .

~plurality of—g'rUU'nd el ements to provi de a signal representative of said
speci-fic positional ~information, _ said detecting neans bei ng nounted
hi gher than the }owdr PESItIGRs detesting daFEAR&eReRhedPL B WFH?’rfeai n said
Slﬁt ecting rrﬁﬁmne:l Q&hn@hgt hﬁ'lgi:‘éBlidleﬂt Ameaémﬁgelmalt @aoedrighngnt o claim1
erein eac sai oun rlses a, et a ate
A angerent SRREUTTE B SRR B BPa SO shepePie dnstatlhy
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beam to permit said further wheels _to engage the

10 ground, and a plurality' of detecting means mounted'

' on said beam to detect said plurality of ground
" elements to provide a signal representat'ive of said
specific positional information, said detecting
means - being mounted highe'r'.tha'n the lower portions

15 of  said  further wheels to maintaln said detecting
means clear of .the ground.

2 - An arrangement according to claim 1 ‘wherein
each said - ground element comprlses a metal plate.

'3. ‘An arrangement according to clalm 1 or claim
20 2 wherein each said detectlng ~means comprises a
proximity switch.

4. An arrangement according' to any one of claims

1l to 3 whereln a number of said pluralities of ground
elements are provided in different predeterm:_med'_
o5 po'eitions; .each sa1d plurality comprising a different
linear array of passive ground elements - specific¢
to its p051t10n, ‘and wherein said detecting means

are arranged in a linear array along said beam. "
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»}



'10 5. An'arrangenent according to claim4 wherein each sai d afray of

‘passt ve ground el ements conprises a ground el ement present or abse

each of. said

‘predet erm ned nunber of spaced el enent positions, and

ighi d detecting nmeans are arranged  in a rowregistrable in one-t

NWheeIs

I

.

rel ationship

with said spaced el ement pgsitions. 6. An arrangenent

e

rein

-according to any one of claims.1 to 5 I ncl udi ng a running di stance detector

i~arranged 10 to operate in response to rotation of one of said resilient
7. An arrangenent according to any one of clainms 1 to 6 including

%/tl ng devices Oeerameat&ahgfeﬁneml dabesravRgand Yeifihalke iheréint her
e

15 of the ground. 8. An arrangenent according to any one of-
claims 1 to 76RBR SaIGht3ATRF - AbvPAFSIVENETIHNE BIRMEMES GAMRF1E8$d yard
havi ng a pl ural ignowsid peleként |p&'l’d.%?erru NbLr et etin Bycha ofsShgdid passage

el s cl ear

per pendi cul ar
t hr ough said

~detecting arr

hereln wWthr

10

15

20 t said lLanes. . and said crane bei adapted [p. shift
fe I ?n #eq% ﬁb?'?"f“tal |y
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ef erence t e acconpanyl ng

sald spaced element positions.

6. An arrangement according to any one of claims
1 to 5 including a running distance detector arranged
to operate in response to rotation of one of said
res111ent wheels.

7. An arrangement according to any one of claims
1 to 6 including 1ifting ~devices operable to 1lift
said beam upwardly to take the further wheels clear

_of'the ground.

'_8. An arrangement according to any one of claims
1 to 7 for a container-moving crane in a contalner

yard, said yard having a plurality of parallel lanes .

-interconnected by a shift passage perpendicular

20

25

to said lanes, and said crane being adapted to shift
through said shift passage from one lane to another
by diametrically turning said res1lient wheels
through a r1ght angle. '

9. A position detecting arrangement for a mobile

crane substantlally as described herein with reference

to the accompanylng draw1ngs.
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