f-2217879 ‘Mgt hod - and Apparatus for Correcting Runnrng Track of Rarlless C)ane ;fa

"5 The present i nvention relates to a method and apparatus for-correcting. a
‘running track of a railless crane, capable of generating a signal . for '
correcting a 10 direction’ mhen the railless crane runs in a drrectron

‘offset froma predeternrned runnrng direction. Since a container stacki
~field generally occupi es a wi de area.in a container yard, a rai IIe rraﬁea'?q'
© Which can. nove to a necessary container location in 15 accordance mnth

anount of cargos is often used at such a place. This crane is driven by
rubber tires and can freely run in every direction like an aut onobi 1 e.

- Loadi ng/ unl oadi ng works perforned by such a railless crane, however, are
simlar to those perf or nmeskiyd 28nd mpp@ﬁaeﬁgrﬁ@alc@arémayngrane o
Therefore, the size of TieTrar+tess——crare—ts—as—tearge—as—tiat of the
conventional railway crane, Runeing i Tsack ane Rpdbléssabpahe20 m For this
reason, - i f containers are sracRetrmTtie-crare—spam—arunski | | ed operator

may brindg the crane into contact with 25 the containers. It is an object_

of the present invention to --1 - provide a nmethod and apparatus for
correcting a running track of such a mnned.railless straddle crane havi ng -
tyred wheels and being freely steerable to |ift and nove containers.
Accordrng to the presewﬂh¢rﬂm#ﬁ¢Q#1lmvﬁntﬂ¢% p@b@t@édto a method and

apparatus for correctlng a running track- of a- rallless
crane, capable of generating a-51gnal for correot;ng a
-lo_liairection-whea the railless crane runs ia a direction
offset froﬁ azpredetermined_running direction.
'_Since.a'container stacking fieid generaily
occﬁpies_a wide area in a cohtainer yard;_a railless crane

which can move to a necessary container location in

place. This crane'is driven by rubber tires and can freelf
run in every direetion like an automobile.
Loading/hnloading works performed by such a

.\4)' | railless crane,-however, are similar to-those perﬁormed.by

20 .a conventional railwav”érahe.g Therefore, the size of'tﬁe
railless crane is as large as that of the conventlonal
rallwav crane, i.e., its crane span is about 20 m. For. =

.-thls reason, if contalners are atacked in the crane span,

an unskllled operator may brlng the crane 1nto contact w1th

25 the contalners.__’

. It is an object of the present:inrehtion to

15 accordance with an amount of cargos is often used at such a

e
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appératus f or correcting a running track of a manned railless straddle
¢rane having tyred wheels and being freely steerable to Iift and nove
conalners said crane being drivable over an area including a running

passag te deL i pedvlmea ?pgne}thloat xanalf a@@aeed:tuﬁa&%xv Q:dx&fe‘ciiftﬂﬂi@e ap YuHring adxdack
appar at us bel pted fo un on_the_crane_an risin runs
rgference poP% 85%@ Wﬁ#n)%hgg? ﬁ@ﬁi?a?gaﬁerﬁﬁﬁ F@%ﬁ?@

poi nt det ect and begnglfwheﬂysaméenahﬂe|tb(ﬂ1ﬁ&ﬂanﬂ)mduﬁ cnnthlmetspasses
adj acent a said rg Di%ﬁiﬁpp%&t tnad! %éé&i@' 1RGk H&Eﬁpr%é‘t& € ﬁoﬁ'&’ed

| ateral offset of fromsai & runni ng-passage; "a running s
measuri ng unappﬁé'éﬁﬁﬁsf@é‘ cOryecying whamnngng A&agkaes taoff@é“@datrélalless

signal repregephaln ke cphnkhBaling RgreRethedlld ad Wifg Erediy Uteerable
direction angle detectlng unit résponsive to_a first azimuth si

represent at i ¥8 dEEENRNEJERYREPRERHREFS of SAHR QFaRR RelnG dxde %ﬂYﬁH [pn

signal repr eaeahatmtﬂmmghea praaaiegipaskahs ol ¢nadi Byt ha oplubalitynicn
passage to generate a_si, esentatlve of the running direction angle

;
of the crane“Pafg§d PRFELYE cEﬁFF% % PN nsi ve to the running reference
poi nt detecti on segidl apparatuareing Eeiapted)fdr acdntiagr onnthe cirares anoh
angl e signal Bﬁ th te a track correction signal adapted for supply to a
crane drive conp gsten1to tend to correct the running track of said

crane to follow the xanRingd n&ﬁeﬁerg:@asmg!; feseptdpgntuniteradapted s¢o

provi des a gﬁéﬂﬁﬁa% Soi-{xﬁg& mggrafayagb ﬁ%kd%fte%t%ﬂné‘i gl sai

straddl e cr avi n freely steerable to t an .
moye, cont ai n@F%nesdﬁj @F&Hénbé‘r%gtBFFveﬁﬂJéi oVéﬂ-tarP%.ﬁ%%Fl adiagent aar §ddidng

passage defipgfleP¥nBbuUrgbint, OfsaSRRC8AgPAIS| BBing representative of any
lateral offset of the unit from said running passage;
a running speed measuring unit responsive to a tyred wheel
of the crane to generate a signal representative of the running
speed of the crane;

a running direction angle detecting unit responsive to a
first azimuth signal representative of the absolute azimuth of
“the crane and a second azimuth signal representative of the
predetermined absolute azimuth of the running passage to
generate a signal representative of the running direction angle
of the crane; and
o a track control unit responsive to the running reference .
- point detection signal, the running speed signal and the
running direction angle signal to generate a track correction
signal adapted for supply to a crane drive control system to
tend to correct the running track of said crane to follow the
detected running passage.
The present invention also provides a method of correcting
a running track of a manned railless straddle crane having
tyred wheels and being freely steerable to lift and move
containers, said crane being drivable over an area including
a running passage defined by plurality of spaced passive
~reference points;
said method comprising:



reference points; said method conprising: generating a runhning reference
poi nt detection signal when said crane is driven adjacent -a said reference, :
poi nt, said signal being representative of any lateral offset of the crane/»«
fromsaid runni ng passage; generating a signal representative of the

runni ng speegdeplerbhE iy aNFuhRih§ SRSk ée ddiHtedetaeei opf sifRataén
generating a’signal representative of the runni direction.,angle of .the . i

crane i FABsSEHRRL t 4 2 dHivEn BATRERNE| Snaﬁa%ﬁgg%ﬁ?a??v@"&fn heé"3Rol ut e |

azi mut hseignhilebeﬁaqerepﬁeaemewiebeamfnuhb 3agenhlr epfseenotthe afande:
predeterm ned ahbsol ute azi muth of the running passage; and generating a

track c&6FPE:FRS 5%“‘4 PFEdise to the runni ng reference point
det ection si gnalerattl:mq Lmrsxqpabeleelpsegﬁataamuet od rolenimuprdinecsperd angl e

signal . oakflel LaGhet A U Wl a DEH PhesPRE Yehe arahage drive

control Sys orrect the nning trac said crane fo foll ow
t he detect edgﬁnﬁmaﬁgqsiass?age51%aenbeﬂpﬁﬁﬁ?n ptiNe | ®fenttihth WyaniRR be

descri bGQre@l‘.l‘fﬁy g% a9P! BneWckRAnel 8 ef@@péﬂsé hgoaac @NItY | kM ngs,

in which: Fig. 1 is a block di agr am showi n% g %hOf t he pr egent

i nvent i| SAgnpilgrepresentatiys, pd thg PR 1Y Eoﬁt"‘éF‘Hg gg CIFEP8 %4 side

Vi ew Shawéébo'hd a2 1gath ssignadle emresentativiei 6fa thehrédetermimedow ng

a runnin rence L nt ecting unit_s n 1; and Fig. 5is a

Ui ew snBBERTUEe: BRI ot i ¢ Hih s paddage ) " &nd 0
generating a track correction signal in response to the

running reference point detection signal, the running speed g;
signal and the running direction angle signal, said track
correction signal being for supply to a crane drive control
system to tend to correct the running track of said crane to
follow the detected running passage.

An embodiment of the invention will now be described,'by
way of example, with reference to the accompanying drawings,
in which: | | ) _

Fig. 1 is a block diagram showing an embodiment of the
present invention; -

Fig. 2 is a plan view showing a container yard;

Fig. 3 is a side view showing a railless straddle crane;

Fig. 4 is a schematic view showing a running reference
point detecting unit shown in Fig. 1; and

Fig. 5 is a view showing a running direction of the
railless straddle crane.

Fig. 2 is a plan view showing a container yard. This
container yard has six lanes A to F and each lane includes two
container locations la and 1b. A railless straddle crane 2 can
run along running passages 3 formed in the 1longitudinal

direction of the container locations la and 1b and move to
another lane through shift passages 4. Running reference
points 5 are formed along each running passage 3 every 12

meters at positions indicated by a to h.



railless straddl é crane. Fig. 2 is a plan view show ng a cont ai ner yard.
This container yard has six lanes Ato F and each |ane includes two

colkai ner locations la and Ib. Arailless straddle crane 2 can run al ong
runni ng passages 3 fornmed in the longitudinal direction of the container

| ocations la and I b and nove to anot her | ane through shift passages 4.
Running reference points 5 are formed al ong each running passage 3 every 12
neters at positions indicated by a to h. Fig. ‘3 is a side view show ng
the railless crane. ReFdgri AgisoaFisgde3viewt showiagn hhe satildesmrmne.
denot e running rubber tires whose runni ng direction can be set at 0 or
[err]. In FiBeferring tanfigg dirr sefpoRnrs semezals 63 andefth dRROHuner al
7 denotes a running reference point detecting unit |ocated at a |ower

posi tion, i.EUIRANEeEUBBRKi SATEF WhPaRl FES3ipgr fdrectden Sauduse’.at

Ref d t th |1 2 d det f
tﬁeeiﬁﬂﬁ?ng%efg?ﬁbé' Bsz%% | Seathe SRNPAETI G1T gt 1 S e by
th i nt t it Ref d t
unni ng pocRERERERFE  BonRkater T GhRORs Yl R rhnm seﬁr?eﬁfceergé“‘g%e@%ﬁn} S”"oﬁfya
a motor 17b 38&‘*9&?“% &laelb a%eéb gs Sﬁoca ?orsﬂltt(lqnl7g ot s

however, drives not at’ a 1'ég portlon the
deep side o The 7 e a
nechanisn118p§%gf°§|n§ g fg?%?ésg P ggé?l%ﬁaggl%%&% é%%q%nd t he eﬂfe

Referring topsifit BosieieheReeeBYIBHALFOELEERAEAT R s iIcTANBIBPYEd by a
yoke shaft 21 which is pivotally connected 20 to a bogie 20. The tire 6d
deter m nes adevestigndbEeeéheORunning reference points 5 located on the
10 ground are performed by the running reference point
detecting unit 7. Reference numerél 9 denotes a running
speed measuring unit driven by the rubber tire 6b. 1In
Fig. 3, only a motor 17b for driving the tire 6b is shown.
A motor l17a (not shown), however, drives a tire (not shown)
15 located at a leg portion on the deep side of Fig. 3. The
motor 17b drives the tire 6b via a known mechanism 18
including a joint, a reduction unit, a_chain and the like.
'Referring to Fig. 3, reference numeral 64 denotes a tire
supported by a yoke shaft 21 which is pivotally connected
20 to a bogie 20. The tire 6d determines a running direction
of the crane structure 8 within the range of %0° upon
pivoting of the yoke shaft 21.
Fig. 1 is a block diagram showing an embodiment
of a railless crane running system constituted by adopting
25 an apparatus according to the present invention. Referring
to Fig. 1, reference numeral 10 denotes a running track

correcting apparatus; 7, the running reference point

-
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of the crane structure 8 within the range of 90 upon pivoting of the yoke
shaft 21. Fig. 1 is a block diagramshow ng an enbodi nent of a railless’
crane runni ng system constituted by adopting 25 an appar at us ‘accor di ng tuvw
the present invention. Referring to Fig. 1, reference nuneral 10 denotes-a
running track correcting apparatus; 7, the running reference point -4-
detecting unit; 9, the running speed measuring unit; 11, the running

direction an le detecting unit; a tinmer; 13, an adder; aﬁ
i nt egr at or 4eX8FtLRg &nﬂFec@«xﬁhﬁwﬂUQRﬁqg %?ee ‘measuring %%%br hhce with
a control led fram.the trac rol unj t |ona

| |
speed of o%b%gf%”f‘sﬁg'%%r S sqhhRth g o rde ’:ﬂﬁl Yt ;P%ed%cg%xﬁ Yhereby
t [ t to_th { h
otati onal 199edd BRI A4S %G’f.eﬁéfe%n%anﬁgd?fc%f GO el y

used as a @nnnlng notor driving system In this control nmet hod, a driver
manual | y operates a lever to select a notor to be field-enhanced. For
exanpl g, in order to firpdheyLIaNe,ith e dhill #1MAD s@bpiiiearEpbih side

of a running direction is field-enhanced 15 to re uce the rotatlonal

speed of thecMBblck IROMML WHIY NG | he Kéedeidnal hepdéahds é‘ne of the
‘field-enhancing operation is perforned as follows: (a)

fiel d-enhaggiahg aiERing mctRird N 2\t €1 7 di O ddkcod) talgeréﬁygl tal)
control is perfornmed to obtain the 20 set value only when ON control is

execut ed. Ehkeering thAd icdaheettarttheng igtotindr | ke fraw | Sthhem canDC ahdedr |
is used, the rotational speed is reduced by field-enhancing i;
10 control which is widely used as a DC running motor driving |
system. In this control method, a driver manually operates
a lever to select a motor to be field-enhanced. For
example, in order to turn the crane to the right, a motor
at the right side of a running direction is field-enhanced
15 to reduce the rotational speed of the motor, thereby
turning the crane to the right. A field-enhancing
operation is performed as follows:
(a) A field-enhancing amount is set in advance and
ON/OFF voltage (digital) control is performed_to obtain the
20 set value only when ON control is executed. -
{b) A.field-enhancing amount is variably controlled
in an analog manner (a variable range is set beforehand).
Alternatively, the rotational speed of a motor at one side
may be reduced by field-enhancing while the field of the
25 other motor is weakened to increase its rotational speed,

thereby improving steering characteristics.

-



in-an anal og marher ' (a variable range is set beforehand). Alternatively,
.the rotati'onal speed of a notor at one side may be reduced by
figﬂd-enhancinb while the field of the 25 other nmotor is weakened to
increase its rotational speed, thereby inproving steering characteristics.
- 5- The above fiel d-enhancing and fiel d-weakeni ng control of a DC notor
Is known to those skilled in the art. Each tine the railless crane 2 passes
t hrough the running reference point 5 the running reference point 5
detecting unit 7 out putthe ahaisk Giglsrenhanging (@nd beiekdrivedkeriGi ng

ref erence point on the running passage and the crane. For_ exanple, as shown

in Fig. 4, tREOYHM &F RS ateHdntnmemeda et skibphrizctheg art.
controller 71, a detectjo ead 72, and lurality of magnetic sensors 10
54a aligned on the det éﬁ‘iq’o %c’r’g’ﬂ.ra"lﬁ éi:"’tif%#l %rﬁ?s,g?%et%%&iéhe
sensors 74a -conpr. se netic |imt That is 0. magnetic_sensors

] hes. 8
Tan are al |gRogRing natkkande poiny $0 el unn g oS ecren®dBoigs OO0
re ali gt i G R
AT Of CreRedid A S R ] 1036 WL Tl (0P petyeen |
[ dj0i .f t t
QurPui D o SRR bl il i er R (IO O T rurfifin Pd¥Rdge (I the
head and the c@Relr ForAl@MpIS U UHbWRHUBHES d ey Cabicdil Aldpihg esul t 20

as an offset anount. - The running direction angl’e detecting unit”11
conprises, ergferdndd PIMATetadalioy undt FZidBMdritied Ne dA LSRRI 2DE 2,

and_generates a signal proportional to the detected angle. The tinmer 12 is

r &set a detection head 72, and a plurality of magnetic sensors

10 54a aligned on the detection head 72. In an actual unit,
the magnetic sensors 74a comprise magnetic limit switches.,
That is, 80 magnetic sensors 74a are aligned at S5-mm
pitches. The controller 71 calculates.an offset amount by
detecting which sensor of those arranged in line is

15 activated when the detection head 72 passes over the
magnetic plate 5 and outputs an analog or digital track
offset amount. For example, the controller 71 célculates a
distance between the center of the detection head and the
center of an ON sensor and outputs the calculation result

20‘ as an offset amount. The running direction angle detecting
unit 11 comprises, e.g., a gyrocompass, detects an azimuth
of the railless crane 2, and generates a signal
proportional to the detected angle. The timer 12 is reset

_immediately after the crane passes through the running
25 reference point 5 and outputs a signal representing an

elapsed time thereafter. The timer 12 determines a

calculation time of a digital computer and gives time

Y



i mmedi ately after the crane passes through the running 25 reference poi nt -

5 and outputs a signal representing an el apsed tinme thereafter. The timer .-, *
12 determines a calculation time of a digital conputer and gives tinme -6- ¢
intervals [err] and [err] shown in Fig. 5 to be described later. The )
runni ng speed detecting unit 9 and the running direction angle (angul ar

speed) detecting unit 11 always output current values, while the integrator

14 fetches dafarfrald @b esentddw B tdHBRntlemi £05 byo the dés@riBadd The
timer 12 is essential i%h digital calcul ations. The adder 13 calcul ates a

crane runni nGtefr.setThNGhtiithd epdeside tict ey anmdie 9 uad ntheli renhing
angl e detected by the running direction angle detecting unit 11 and the

azimuth of tdieektion Wnylg (aspige: Bpeddie detegtigrunitt chl calways t he
track offset anmount on the basis of the crane running offset angle

cal cul at ed loptpu: ranmient spelbe seatukiegthai inegnaitenel 4dfetchgsadatan
initial track offset ampunt detected by the running reference point

det ecti g umepresemnising e tigne degignatedrkincthe 6imer ski. f rBRet BEMRHNNI ng
passage 3, the track control unit 15 fenerates a signal_ for corrfgting t he
of fset on tH& Hasiesssmtdat ghinldigiint RIGHIR RIS nt eBPt3998H . 13 Ref erence

nuneral 16 denotes a running notor contr uni t. _ When h% %rack cgn%%ol
[

unit 15 20 SH&Healas & & THHRT i PESS G rArIle B 35 ot 8 fit r of
S 17§nfﬂ 17b in

unit 16 perforns correction, control

of %her m@n not
accor dance WHARS HEH il <7 F eﬁ??)ecﬁegﬂ% %%§%¥a 0% hat'ng7t he above
arrangement ﬂxlelctbieoxgeasr?g[]'.é)ege@eeé@ﬂg %ﬁ?f@elf hglrid t 'E'ﬁe azimuth of the U

10 .running passage 3. The integrator 14 calculates the track
offset amount on the basis of the crane running offset
angle calculated by the running speed measuring unit 9 and
the adder 13 and an initial track offset amount detected by
the running reference point detecting unit 7. When the

15 railless crane 2 is offset from the running passage 3, the
track control unit 15 generates a signal for correcting the
offset on the basis of a signal supplied from the
integrator 14. Reference numeral 16 denotes a running
motor control unit. When the track control unit 15

20 generates a track correction signal, the running motor
control unit 16 performs correction control of the running
motors 17a énd 17b in accordance with the signal.

An operation of the apparatus having the above
arrangement will be described below. Assume that the

25 railless crane 2 runs ffom the running reference point 3 at
the position a to the running reference point 5 at the

position d in the lane A as shown in Fig. 2. Since the



25 railless crane’ 2 runs fromthe running reference point 5 at the
.position a to the funning reference point 5 at the position d in the lane A
assshown in Fig. 2. Since the -7- runni ng reference point detecting unit
7 generates a running reference point signal i(0) each tinme the railless
crane 2 passes through the running reference point 5, the tinmer 12 outputs
an el apsed time signal i representing an 5 elapsed tinme after the running

-ef [ d
reacuring UnitUR R THESTARGS TR caetentind BRHE: coopREsRRE 8 T°°
tivel d | |
espect Ve ¥ e aeL ARG SREE, LRRR) 67 JuLHTOLBE Shicsiion ol
[ | d | t ed t
o7 the sao ERaNER el e e R e 5 LR Mo
(1), and the §a0res cau%@ytwtémgﬂ@n@iméem&ﬁsrt fdréisrégenfc%bowg
equation (2): 15 [err](t [err] (1)
_( 1) L(i) 5= [ esTdpded stind eifidt )the dtunnitd) reference. péﬁht%@ﬁﬁaﬂ.eﬂbf t )

a crane running offset angle after t seconds 20 [err]
an out put digrmndraired he Aﬂ@lmmtﬁwh@mwm@i@gdepeéalmeauﬁrli_n§1 [err]
ra target direction which is preset L(i) . a track offset anpbunt after i

seconds v(t) unit Smmlitthe wingmiaxg fdimedtibon uamgbe detedt2hg unit 11
measuring unit 9
respectively generate a running speed signal and a running

() direction angle signal based on the elapsed time signal i. \
10 On the basis of these signals and the signal supplied from
the running reference point detecting unit 7, the adder 13

outputs a signal represented by the following equation (1),

and the integrator 14 outputs a signal represented by the

following equation (2):

15 : = -
_e(t) 6. (¥) etg .. (1)
L(i) = siv(t)-sinfe(t)| -dt + L(0) ... (2)
where
o e (t) : a crane running offset angle after t
-/ ' -
seconds
20 ec(t) : an output signal from the running

direction angle detecting unit 11

etg :a target direction which is preset

L (1) : a track offset amount after i seconds

v{t) : an output signal from the running speed
25 measuring unit 9

L(0) ¢ an initial track offset amount upon

passing of the running reference point

-
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L(0) : an initial track offset anount upon passing of the Ttunning,
ref erence point -8- sin|[err](t)|: a sine value of [err](t) obtained by.. *
equation (1) Therefore, on the basis of the running reference point signal e
the running speed and the running direction 5 angl e signal, the track
control unit 15 generates and supplies a track correction signal for
returning the railless crane 2 to the running passage 3 to the running

notor control unit 16. Asmg(ﬁgﬁr%égéggfgégggigg gq% r?ﬁ%ggn%ﬁdb 7b are so

controlled as to returf®® e runni ng passage 3.
In this case, the runni'ng nDtorse&thggﬂ i?? are |located at both | egs of
the railless crane 2. Each notor "Fs contr ed by controlling a nmagnetic

field in accordance wijhelbpotbackophbeshbol 8ir0anl LanAdhyskeidageniaed of

the notor, thereby suppressing the 1 rac set ow a predeterm ned

value. Fig. g5hoveignie! atheNshhRiRg!t ¥B8Ba2aRECERLCHINAGS g AfigkeeRdRr i Ne
18 and a crane running track 19 in units of time intervals. Referring to

Fig. 5 derrdndne Poigear] etRe@sttheRscehtbe halikl @ssgenhanatésvaed i = 0 to
20 5, respectively; v(0) to v(5), crane running speeds at the respective
time intervadwppyieecsotsackeeott8rtionOciynaltr #oe remrnrndnaf thet angl es at
the respective tine intervals; and L(0) to L(5), track offset anounts at
the respectin®illessi atanealstoNehe rhanihgOpassagevdl te robasomatiing t he 25
running reference point detecting unit 7 when the railless crane 2 passes
t hrough a rumekony ceitrehcenpdi A6 . 20A6t i zesult, the running motors 1l7a
and 17b are so controlled as to return the railless crane 2 \J/
10 to the running passage 3. 1In this case, the running motors
17a and 17b are located at both legs of the railless crane
2. Each motor is controlled by controlling a magnetic
field in accordance with the track correction signal to
adjust the speed of the motor, thereby-suppressing'the
15 track offset below a predetermined value.
Fig. 5 shows a relationship between a
predetermined reference line 18 and a crane running track
19 in units of time intervals. Referring to Fig. 5, PO to 'Qﬂ
P denote positions of the railless crane 2 when i = 0 to
20 5, respectively; v{(0) to v(5), crane running speeds at the
respective time intervals by vectors; 6(0) to 6(5), crane
running offset angles at the respective time intervals; and
' L(0) to L(5), track offset amounts at the respective time
intervals. Note that L(0) is a value measured by the
25 running reference point detecting unit 7 when the railless

crane 2 passes through a rﬁnning reference point 20 (this

passing is detected by the detecting unit on the crane in

-



passing is detected by the detecting unit on the crane in -9- accor dance
.Wth a magnetic pl.ate at the running reference point on the ground);
[gpr](O) a running offset angle of the crane 2 at the position of the
runni ng reference point 20; and [err], a point located on a line

per pendicular to the 5 reference line 18 at the posi tion of the running
ref erence point 20. As has been descri bed above, according to the nethod
and apparatus of the present invention, the track offset gnount

cal cul at ed ona?ﬁ%rﬂéﬁFg ¥ithha Wﬁﬂﬁ?ﬁgclelatPeP€réﬁ@erHGP&PgdéFé%HQE?e

I h d d d b
ot ecting t ROFPBCRAGERECATOHE! er GUB) - cperoaniads RAHRES BRELS OF e-m
tly d ' t d t
Con b LY O Eablra Bk HRRSpRRERER o®, LARP T hggs i Sy
traddle of 2;%2&%29 R R A
g drrvabl € area 1 ncludi ng a

running passageed hesdl?xealgl H&athyPetslﬁeaﬁeefp%ﬁé' ¥anhahe' $AFRAUH S
sai d .apparatus belng adapted for nounttng on the crane an
point 20.
As has been described above, according to the
method and apparatus of the present invention, the track
L) offset amount is calculated on the basis of the running
10 reference point detection signal, the running speed and the
running direction angle, thereby correcting the track

offset. Therefore, even an unskilled operator can

correctly drive the railless crane in a target direction.

15

20

25
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conprising: a runnrng ref erence poi nt detecting unit adapted t'o generate a
runni ng reference point detection signal driven so’t hat

said unit passes adjacent a said reference id si naI berng ' g;k
representative of any lateral offset of th ﬂmyw,jmg % unni ng passage;’
Oe

a running_speed neasuring unit responsive t f the crane to
gener at e—é@gﬁénal representative of the running speed of the crane;

running direction angle detecting unit responsive to a first azrnuth srgna
represen atrv of the absolute azi th of th rape a n

si gnal pres P&Fa&é’ E?’ﬁe °F§§e‘i &M néd Ta nén etggrg]r{rutif} ?t e runnr ng
passage ralgéaesarse:mdd]@na:trar@rbaemat tyeedf WhhelSUHdegJaimq;dfﬁ'le}angl e
of the CLapgraid %Braffﬁforﬁﬁ&l nrwet gaea&a ?r-eét 0shBE [EARAE BeIRY enCe

poi nt defection si gna e runnrng e runni ng direction
angl e si ghAVabdegoveraan AXeackne wieeg. Bnrgf‘gﬁﬂﬁ 2&&&@&? ARt inghiR¥ to a

crane drhVﬁlGQBEUin DAS spaded t{.f?—.{b”bi\ﬁé Cﬂifé}?énéé"%émﬂg track of said
crane to follow, the deteﬁted

runni ng trackS8i%.2RRAKE u?anragggls n@?ﬁ%ﬁ@%‘&mﬁm i) gg?eﬁr%‘eeﬁ and

bei ng freempriseagable to lift and nove containers, said crane being

spaced SaSZ?Laa%‘?éﬁiﬂs%%f’%r%ngsa.%r&*?&%%%%Sin%i WIS afuthd, o8 ©

runni ng geherateeapounniset eefierersierainthdetectsiaxn signel ivhen iseid

adj acent 3,331 di £ eheEGARE 89! UnatS35did unit passes adjacent a said
reference point, said signal being representative of any
lateral offset of the unit from said running passage;

a running speed measuring unit responsive to a tyred wheel
of the crane to generate a signal representative of the running
speed of the crane;

a running direction angle detecting unit responsive to a
first azimuth signal representative of the absolute azimuth of
the crane and a second azimuth signal representative of the
predetermined absolute azimuth of the running passage to
generate a signal representative of the running direction angle
of the crane; and

a track control unit résponsive to the running reference
point detection signal, the running speed signal and the
running direction angle signal to generate a track correction
signal adapted for supply to a crane drive control system to
tend to correct the running track of said crane to follow the
detected running passage.

2. A method of correcting a running track of a‘ manned
railless straddle crane having tyred wheels and being freely
steerable to 1lift and move containers, said crane being
drivable over an area including a running passage defined by
plurality of spaced passive reference points;

said method comprising:

generating a running reference point detection signal when

- 11 =~

of correcting a



si‘gnal ‘bei'ng representative of any lateral offset of the crane from said

.runni ng'passage; generating a signal representative of the running speed of

Ng crane in response to a tyred wheel of the crane; generating a signal
represent at k¥¢gofcraife rENaRgven! &fdjdubrit04 € safidl heeferiticd NpbeARPNRID 2
first azinuth mgsal .representative of the absolute azi t%o the crane
and a seconflgBpAuPRiBFGRAPreERREALAYVEL PHARY Jc%ermleo%'{% ik A GRS
azi mut h of fhemr gaRANgupAIRGOPassadegenerating a track correction signal in
response to the running.reference point detection.si the. i ed
signal and the rﬁﬁﬁﬁﬁag’&f‘?e@t i=01% Iree%ﬁ"%%’?{'a?a\'% ??Z%ﬁecgr&r‘égp | o% sel%hﬁal
bei ng for safpthet craner dneredspoaseoftor al tsfgxsgdemhe@h@fqtﬂ@ cBran&t t he
running track of lgéﬁleﬁa%&ﬁge 0 Tﬁgmt%ﬁﬂﬁ%{wm g péﬁéag%un?ring

Apparatus for cofrecting d running track of a manned railless straddle
crane, subs@iFerkirp angdes@f Hee heFanq int respasendee 13 EAEShcAEHEHA ng

drawi ngs. 4sjgnf1NBepLdsantatiivBlor otlé apacd1erd Szhmienidfltne aradrs anidded
herein wt har es]:a%ro%ré.c eazt iom\;t?he S‘ESSQY a%%b@%s%&a%@tﬁ%% 6f1 Zt-:he predetermined
absolute azimuth of the running passage; and

generating a track correction signal in response to the
running reference point detection signal, the running speed
signal and the running direction angle signal, said track
correction signal being for supply to a crane drive control
system to tend to correct the running track of said crane to

follow the detected runhing passage.

3. Apparatus for correcting a running track of a manned
railless straddle crane, substantially as described herein with
reference to the accompanying drawings.

4. A method éccording to Claim 2 and substantially as
described herein with reference to the accompanying drawings.
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