2276507 PATENTS ACT 1977 P7536GB-JDB/ KR/ nf "AN ALI GNMENT SYSTEM' The
present invention relates to an alignnent systemfor positioning a first
object with respect to a second object and nore particularly to an

al i gnnment system for allgnvﬁg a chassis for holding containers wth respect
to a container-handling equipnment. Drivers of vehicles forgi § ﬁort%g%—
containers often have trouble in positioning the container v 7
supported qon the vehicle by a chassis) bel ow container- handling equipnent
such as a<§%¥¥§2§+%$$+lﬂéi drivers have had to rely on the hand signals .of
feIIom1morhmwsasmaemuByKR¢mal|gn the chassis-far. hol ding contai-ners. .-.-- _
correctly y ahgs Eﬁa.ndllng equi pnent . This is a tine

consuni ng and often requires.a-certain anmount of
trial and error. An aimof the present invention is, therefore, to assist

drivers in aligni nopfantsrogeatUndfberRbh ”Eéla'&é@o” £B0 AU BTEGhneRch as

a crane, nore quickly and nore efficiently and w thout the aid
wor kers. AGHTERMgIPE MRS HHARRERT| AvehtTdh, obfect jwith o ¥esaech tPi dnnent

system for sés@ondl sbjgst ngna fnbtf&t p@b‘]tﬁ@ul\ﬂﬁlly at@ea(cjmmlm@meht wpslebm ]
system conprise a transmt or tr Ltin jrec nal _in the
formof a $%5$$nﬁ Séaﬁflﬁh£°Fr§é§3 fgﬂb %ﬁ% @% §PFﬁ r the
first oMeatO(n ¢dntatnendhabfddng agudgmendt. f or recei vi ng the si gnal

nounted on the other of the first object or the second object, and an

i ndicator for indicating that a signal fromthe transmtter_has been
recei ved by the red@i¥erswaf cvehlicd es r §OToLFEARSPORFANGtCANEALBErS f or

hol di ng corifiéieh&ye ato@blel M positioning the containers (usually
supported on the vehicle by a chassis) below container-
handling equipment, such as a crane. Until now drivers

™~

have had to rely on the hand signals of fellow workers in
order to align the chassis for holding containers corfectly
under the container-handling equipment. This is a time
consuming and unreliable process and often requires a
certain amount of trial and error.

An aim of the present invention is, therefore, to
assist drivers in aligning containers under container-
handling equipment, such as a crane, more quickly and more
efficiently and without the aid'of fellow workers.

According to the present invention, there is
provided an alignment system for use in aligning a first
object with a second object, which system comprises a
transmitter, for transmitting a directable signal in the
form of a non-overlapping beam, the transmitter being
mounted on either the first object or the second object, a
receiver for receiving the signal, mounted on the other of
the first object or the second object, and an indicator for
indicating that a signal from the transmitter has been
received by the receiver, wherein the first object
comprises a chassis for holding container(s) and a prime



:2 novers for-"noving ‘the chassis and the second object conprises
contalner-handllng equi prrent. Preferably, the directable 'signal

conpri ses a through-beam infra-red signal. Preferably, the first object
is novabl e and the second object is stationary. More preferably,
the transmtter i's configured to transmt the signal in a direction which
i s substantially perpendicular to the direction of novenent of the first
object. Preferably, the container-handling equipnent conprises a
crane..Preferany, t.he indicator is nountable on a display panel. Mre

B ver ot 't hEBGebes” RRYPRRE s FRY", BRhSe T8, CRRPLLIR, MBS Epa ok Rbe 7,

preferably, @nmpmﬁsagcﬂonnamnennhannl1@9n¢qumwmennd/or buzzer. Preferably,
a single pair of opposed transmtters is mounted on the container-handling
equi pnrent, a single pair_of opposed receivers is nounted on the prime-nover
and a plurality of ofFeferakdshi vdihe ardinashakie ofigRAtRApRrises a

Preferably, gnpoughl-dean) irFaai-1aid sighdpunted at intervals along the
chassis at positions correspondlng to positions mdway along the

| engths of containers supportable by the chassis. Preferably, the
alignnent system ce@nefeaably, the first object is movable and the
second object is stationary. More preferably, the

transmitter is configured to transmit the signal in a
direction which is substantially perpendicular to the
St direction of movement of the first object.

Preferably, the container-handling equipment

comprises a crane.

Preferably, the indicator is mountable on a display
panel. '

More preferably, the display panel is mountable on
the prime-mover, so that the driver of the prime-mover is
readily able to see the indicator lights.

_ More preferably, an indicator comprises a 1light,
St . bell and/or buzzer.

Preferably, a single pair of opposed transmitters
is mounted on the container-handling equipment, a single
pair of opposed receivers is mounted on the prime-mover and
a plurality of opposed receivers are mounted on the
chassis. '

Preferably, a plurality of receivers are mounted at
intervals along the chassis at positions corresponding to
positions midway along the 1lengths of containers
supportable by the chassis. - '



plurality of indicators, each indicator being responsive to at |east one
receiver. Preferably, at |east one indicator and at | east one receiver form
part of a control circuit. According to the present invention, there is

al so provided an alignnment systemfor use in aligning a first object wth a
second object, which alignnment system conprises a control circuit for
controlling alignnent of the first object wth the second object, the
control circuit conprising (a) at |east one receiver, nounted on either the
first object or the second object and adgapted to receive a signal in the

form of a npon-overl Ln cam from.a tyansmgter unted _on_the other of
the first object or&ggt%ﬂﬁgigf ecthe (il Nkt 5B(r%)?“hdi cKPBPTisRs (8

means for gulurality dfdmiidaiamts ,omadmndnddicarttambedngorespbasdvei goal |
t he form(ﬁaéiiﬁégevgﬁéapgéggvgg§n1being received fromthe transmtter, i

use, by the at ast “one recelver, wherein the first object conprises a
chassis for holding container(s) and a prinme nover for noving the chassis

and the second obj egfe£OFRb1 P $Sat Mkt Unid 3AHd 1 it 9 Wind Rt 1eBsef 8hab! V.
the control cirgcuit conprises a_first receiver, a first indicator

f
r esponsi ve T9Fehe¥  fQrm RREFQf 2,GanE¥ofeGarCYAE -second recei ver, at

| east one second indicator responsive to the at |east one second receiver,
feceived, in use DhoEREates| EacrhE peletny, SRR, thékd 87 8pe0
reactivati rerovidédran aldgoment systiempefonduse dnnmldgring e firstast
e T b g s i -
first obj ectonprisessacseptrol circuit for controlling alignment of ~
the first object with the second object, the control
circuit comprising (a) at least one receiver, mounted on
either the first object or the second object and adapted to
receive a signal in the form of a non-overlapping beam from
a transmitter mounted on the other of the first object or
second object, (b) at least one indicator, and (c) means
for activating the at least one indicator in response to a

n
n

signal in the form of a non-overlapping beam being received
from the transmitter, in use, by the at least one receiver,
wherein the first object comprises a chassis for holding
container(s) and a prime mover for moving the chassis and
the second object comprises container-handling equipment. .

Preferably, the control circuit comprises a first
receiver, a first indicator responsive to the first
receiver, and at least one second receiver, at least one
second indicator responsive to the at least one second
receiver, means for deactivating the first indicator is
response to a signal received, in use, by the at least one
second receiver and means for reactivating the first
indicator a set period of time after the at least one
second receiver, in use, no longer received the signal.

According to the present invention there is further
provided a method of aligning a first object with a second



;object ,which nethod conprises noving the first object with respect to the
'second object until a receiver, mount ed on the first object or second
object, is aligned with and receives a signal in the formof a
non‘UVerIapplng beam mount egdi.on the other of the first object or second

obj ect, as indicated by an i'ndi cator, wherein the first obj ect conprises a
chassis for holding containers and a prinme nover for noving the chassis and
t he second object conprises container-handling equipnent. In order to
illustrate the features and advantages of e present invention, the

- Bnd Cwth rer ebaRets g %eﬁﬁééhﬁéfnaéf%%vﬁggmgb%h it R R,
a view from onespedt tb the aqundnnbxggtewnhnbnaeueaeawexln@qnnugdaon
embodi ment OftﬁQefPEEEQBB?gg‘EeBP Q%coﬁdg b?e%tShq *@r?é!&fﬁlﬁ}oé'ﬁds' de of

the alignment system noun accor |ng to a second enbodi ment
present i nvenkfEAivesgd csanpbundnathehipre 6f 2 cBARreverlapRings (head%e

Wi th Ithe ?I i gﬁﬂﬁﬂtt i eQYféhe’lﬁhéf otherp?ese{ab mrelt&t bﬁ?ﬁclt_:l W%e@:oﬂw\bﬁ)
exanple of a ne of ,aljgpi'ng a firs ect_ Wi a con ec u5|ng
the alignnent® §y§'t"grh 41 Q}Sr%ﬂe anlﬁGQ?rP]FOn wr#%‘f%}l?l @ib Ie<hg
2, a vehicle doﬁprlseanspochasgla[ﬂarahbﬂalng(nnmtaxmesszandwmlgaamb

Qe ving, COMPARLUER! . 26N hIu1ARYEnd 2BflaBedel 26HAY Enehassichnd | Onse

supporting a plurality of iners 2 hassi' s may be a do e‘%iack
chassis, as sﬁ@mnr;ﬂes|ggnéalneﬁrhangﬂnggeegma@me@ﬁassus as shown in
Fi gure 2 A single pair of opposed transmtters 6 for K

N In order to illustrate the features ‘and advantages
of the present invention, the present invention will be



transmtting a directable signal, is nmounted on a crane 7, one transmtter
6 bei ng nounted on each side of the crane 7, on a central horizontal axis
(perpendicular to the plane of Figures 1 and 2) and at an appropriate

height (1.1 netres) above ground |Ievel. The directable signal
transmtted by the transmtter 6 conprises an invisible, through-beam
I nfra-red signal. A single pair of opposed receivers 8 is nounted on the

pri me-nmover 3, one receiver 8 being nountgd on each side of the prine-nover
3, on a central horizontal axis (perpendi®ul ar to the plane of Figures 1

_.and’'2) .and he sane height ~abqve aground Jevel -(1.1 -netres)_as the pair . -
of transm t?%‘?é&ée%nr??ﬁc ?bo\ﬁ%' 7.%YA 3’H¥r alqét yea‘F"‘k’éFr s°81tlyépp8§§d Vithivers
9 are nount eceferenecectasthe dccompanyingvdrawingseadh whichef receivers

bei ng nounted on either side of the chassis 4 on a horizontal axis

(perpendicular to the plane of Figures 1 and 2) and at the _same height
above ground | evel (Higurete}s)shewsha patiewf fromsene: epdde offt heher ane

7. The pair saDigRheRe sy s€6f indlirtdl HBEdi ifY e dne! enBbaliMaht 8kofHe! he
chassis 4, for exagple, al,the positions shown in Figure 1 ie. at distances

of 3.05m 6.BFSSERTIA¥ENEIONTthe front of the chassis 4 (marked X in the
di agr ans) . In Figure 2, the pairs of opposed receivers 9 are nounted at

i nterval s al ong the f?ﬁééés ff c%}%‘r siat [ Q,q%wcol&%?ﬁ‘pogqgngsiaepoggt iglgg

m dway al ong the |eng of ‘ea t he plural of “containérs 2 sutpported
by the chassakignment gsydatemamoubtefl acoordingl o @ g®@eaend| amhedimenthe

front X of tde @@ssiesént TIRvehefSALIter 6 and the recei vérs 8,9 are all _

dust - proof for maximum efficiency of 'signalling. -

Figure 3 shows an example of a control circuit for
use with the alignment system of the present invention;

Figure 4 shows an example of a method of aligning
a first object with a second object using the alignment
system of the present invention.

Referring to Figures 1 and 2, a vehicle 1 for
transporting a plurality of containers 2 comprises a
driving compartment or prime-mover 3 and a detachable
chassis 4 for supporting a plurality of containers 2. The
chassis 4 may be a double stack chassis, as shown in Figure -
1, or a single stack chassis, as shown in Figure 2.

A single pair of opposed transmitters 6 for
transmitting a directable signal, is mounted on a crane 7,
one transmitter 6 being mounted on each side of the crane
7, on a central horizontal axis (perpendicular to the plane
of Figures 1 and 2) and at an appropriate height (1.1
metres) above ground level. The directable signal
transmitted by the transmitter 6 comprises an invisible,
through-beam infra-red signal.



;A plurality of indicators 12, 13 are nounted on a display panel or box 11,
which is positioned i-n front of the driver in the prinme-nover cabin 3.

Each indicator 12,13 on the display panel 11 is responsive to a single pair
of receivers 8 or 9 and i ndi cates that a signal fromthe pair of
transmitters 6 on the crane®7 has been received by 'the pair of receivers 8
or 9 on the prinme-nover 3 or chassis 4, respectively. The indicator 12,
which 1is responsive to the single pair of opposed receivers 8 on the
prine-nmover 3 conprises a conbi ned-anber |i®ht and "slow down" warning _
buzzer. ~ Each of the indicators 13. is regponsive .0 'a single pair of -
receivers 9 on the chdsFEngle RREAQL IPRPRSRDracL LR | & cks mpuRtedgan
The red indi cainy pidhéSmdvefBs beo@piepelivbel 8 | 15@Dhdg efloahtiede oh sehau
panel 11, for e.xqalrrplg, g 05r%. 6. 1m and .35mfromtge ar%nt X of tﬂ]e .
chassis 4 as iH4hePEatBeoPLIRENAVEN 2 sh&fh 3 nCENGRRE Porgzontah, agifn,
6. 86m and | Om (pexpdritiquuiaxt ©6 ofhd hel axe ssf sSFigures i h amd Zhsandfaththe
exanpl e shown j NIV ‘a _Whnf |- VL I S
the crane 7 asé segv\r%%q?‘%iag%arbeéj?r en ‘gédéél%n ']ferngem se’bgaagré%grbéfﬁg
transnmitters énansmidtiers) §yon HeheiegAre phir of receivers 8 on the
prime-nmover 3 (step Ain Figure 4), the indicator 12 conprising the anber

| i ght and "sl ow down" marning buzzer is automaticall ctivated. This
indi cates to the drivdy BFUFALLIBY; of- rRﬂﬂe‘F53°f-he§th%‘§rFﬁ%§?r89€F P jare
correctly ali gioethted ot hehé eBhadkiboui,z @Hal rece vl dhefcieavh paaixl dhat

Lpe o e o SechsVatd DI R Y B PR A o I SIVE £

e a horizontal axis (perpendicular to the plane of Figures 1
and 2) and at the same height above ground 1level (1.1
meters) as the pair of transmitters 6 on the crane 7. The
pairs of opposed receivers 9 may be mounted at intervals
along the chassis 4, for example, at the positions shown in
Figure 1 ie. at distances of 3.05m, 6.1m and 9.35m from the
front of the chassis 4 (marked X in the diagrams). In
Figure 2, the pairs of opposed receivers 9 are mounted at
intervals along the chassis 4, at positions corresponding
to positions midway along the lengths of each of the
plurality of containers 2 supported by the chassis 4 ie. at
distances of 3.05m, 6.1m, 6.86m and 10m from the front X of
the chassis 4. '

The transmitter 6 and the receivers 8,9 are all
dust-proof for maximum efficiency of signa11ing.

A plurality of indicators 12, 13 are mounted on a
display panel or box 11, which is positioned in front of
the driver in the prime-mover cabin 3.  Each indicator
12,13 on the display panel 11 is responsive to ‘a single
pair'of receivers 8 or 9 and indicates that a signal from
the pair of transmitters 6 on the crane 7 has been received
by the pair of receivers 8 or 9 on the prime-mover 3 or
chassis 4, respectively. The indicator 12, which is



slowy, with respect to the crane 7, until the pair of receivers 9 nearest
the front X of the chassis 4, receives a signal fromthe pair of
transmitters 6 on the crane 7 (step B in Figure 4). At this point, the

i ndi cator 12 conprising the anmber |ight and "sl ow down" warni ng buzzer
automatically deactivated and a red indicator light 13, corresponding to
the pair of receivers 9 which received the signal, is automatically
activated. This indicates to the driver that the crane 7 is correctly
aligned with a container 2. The .driver, accordingly, stops the prine-

nover 3 and-the crape. 7.is_t.hen, able:to, carsy out ndlln .of .t he copt aj ner
2°(or cont ai FeFRSHSERe, o b SRS i S el ! SiVexs B gRchhe
bet ween t he peimevmosvenf 3t comprises a ecombimexi Aanlvext 1 ibglet vandt halewgnal .

Fol | oW g, NagelhR0 oty CHIAAET 2, Bhchoof! e TyldiS e j50ninues

to nove the prime-nover respec he "Crane step Ci
Fi gure 4) uﬁtGSp@h%lvectbver§1091&n®H@M'qﬁnnBQ§1YQREn%e¢% Qhenchheséﬁa53|s

4 positioneds Ogndi teah Siﬁ&@ét@rca?at %ﬁg&li%ersecﬁ'i‘édaH%[ﬁQa' ffipdn +84 pair

of transmtters,6 on the crane 7, n Figure e sequence, of

event s cont|%ﬂ@§°6§°ﬁe§égpﬁid%%xRRYuh i BPREPPE aFﬁéY%%QQ$¥*eqeR%|FBFs 9
have recei vedxﬁplsagnphnéuont,heo&alexdiﬂpw ars/osn,cré. Ym @id 9N35h frbmof

t he Iurallt of con ne |t| bet wee, the recepvers of _each pair
of *r beoi ver STeRLEEaRE 21 SH orhe FaRhep HTE RE VR TEng (GadfEH (FhE SlafRte.”
overshoots, simownhiénd€ignee pai orofl rOé@al \éarlgn 9 6 . Bem amdlgla@mafrgneuhe
correctly Wﬁ@ |0<'2:lt”r tHe LERASHIL! 81 S aS iﬁ‘etﬁﬁdbﬁéhobfl?tﬁé’@{cbﬁgﬂﬂ the

anber |ight anhﬁe OMF down" warni ng blzzer T's automatically reactiv
until a pai rSk@wnein Figure 2s allgned with the pair of transnitters 6.

In use, the prime-move 3 may be driven towards the
crane 7 as shown in Figure 4. When a signal from the pair
of transmitters 6 is received by the single 'pair of
receivers 8 on the prime-mover 3 (step A in Figure 4), the
indicator 12 comprising the amber light and "“slow-down"
warning buzzer is automatically activated. This indicates
to the driver of the prime-mover 3 that the prime-mover 3
is correctly aligned with the central horizontal axis of
the crane 7 and that the prime-mover 3 should now be slowed
in preparation for alignment of the chassis 4 with the
crane 7.

The driver continues to move the prime-mover 3,
slowly, with respect to the crane 7, until the pair of
receivers 9 nearest the front X of the chassis 4, receives
a signal from the pair of transmitters 6 on the crane 7
(step B in Figure 4). At this point, the indicator 12
comprising the amber light and "slow-down" warning buzzer
is automatically deactivated and a red indicator light 13,
corresponding to the pair of receivers 9 which received the
signal, is automatically activated. This indicates to the
driver that the crane 7 1is correctly aligned with a
container 2. The driver, accordingly, stops the prime-~



.Followi ng an operation of the kind described above, the indicator lights
12, 13 may be switched back to their original starting positions, by sinply
pressing a reset button 14, nounted on the display panel 11. A display
panet~control circuit 15 f og:use with an ali gnnmeng-system according to the
- present invention is shown in Figure 3. The control circuit 15 is operated
by nmeans of a battery 16 provided in the prinme-nover 3, for exanple a 12V
battery, and the control circuit 15 is switched on and of f by neans of a
control switch 17 on the display panel 11. Referring to Figures 3 and 4, an
- exanpl'é of a conplete -operating cycle of the control ‘circuit 15.in which
thére are f-ourm@¥ers3 cind cthe verane Froimtthennabhe teagarsysout hapdidvegs
of 3.05m 6. 1rge 64+B@M @oAtdPnéF o t P8rf Ic¥HLaimdrd N2 CRSHH® 4case of a
respectively, will_now be described. The .control <circuit 15 shown in
Figure 3is §HBH”%%F¥®°%.§9%555§2eP?siﬁlPHth&ﬁ&“ﬁﬁﬁwﬁﬂﬁﬁr%cﬁhﬂeF§ of
divided into etigptpdinnsheseddivdbs 20that, rédeitdd £he 84gnai. which
branches are arranged in parallel. The first branch 18 of the control
circuit 15 conprises a switching nmeans or relay 18a, a diode 18b, as well
as a light enitting dikFeklowingirandhingacbrthe gbonti@inend2 abyl thedorane

war ni ng buzzer, 1 %%%éﬂﬁﬁﬁ i ndi cat i.ght f{@%ﬁ* goyn '
buzzer 12b tog7eft ﬁéei}e c%rrprl se rh%%%lgcgé od}é‘% %I%g?%e I splay ahe%?é?#gg In
addi tion, thi J1th gesregt e Fheg'crenendn (step ChancBaguse 4)rentilithe
conpri ses fourrdudiipdtsy &f OSRELREE aPatPNbaCrecédivers LbrAthe hd¥®is 4
normal | y open nﬂig%coq%acts,3 and 31 g&d one nonnallﬁ ogen,tlner contfct
32.  The two RiFH=xRP ;ﬂﬂ1%ﬁ£hﬁf Edea Of s 236°HA LB 2 AT EHEL KB AuF PN

L e from the pair of transmitters 6 on the crane 7, (step D in
Figure 4). The sequence of events continues as described
above until all of the pairs of receivers 9 have received
a signal from the pair of transmitters 6, and until all of
the plurality of containers 2 positioned between the
receivers of each pair of receivers 9 have been handled.

If, for any reason, the prime-mover 3 overshoots,
and the desired pair of receivers 9 is no longer aligned
correctly with the pair of transmitters 6, the indicator 12
comprising the amber light and "slow-down" warning buzzer
is automatically reactivated until a pair of receivers 9 is
aligned with the'pair-of transmitters 6.

Following an operation of the kind described above,
the indicator lights 12, 13 may be switched back to their
original starting positions, by simply pressing a reset
button 14, mounted on the display panel 11.

A display panel control circuit 15 for use with an
alignment system according to the present invention is
shown in Figure 3. The control circuit 15 is operated by
means of a battery 16 provided in the prime-mover 3, for

- example a 12V battery, and the control circuit 15 is

~



open timer contact 32 are arranged in parallel with one another and the
normal ly closed relay contacts 26, 27, 28 and 29 arranged in series with
one another. The normally open contacts 30, 31 and 32 are arranged in
series with the normally closed contacts 26, 27, 28 and 29. Each of the”
normal Iy closed relay contacts 26, 27, 28 and 29 is associated with a
respective branch 20, 21, 22 or 23 (ie. the third, fourth, fifth or sixth
branch) of the control circuit 15, each of which branches 20, 21, 22 and
23, in 10 turn, includes a respective Yair of receivers 9 nmounted on the
chassi s-4. The second branch 19 of the control. circuit 15 is connected to
the pair of Fétkrhedson and: 9L by peap§cPLasfantsapr pYitch 12| ap tbg and
a di ode 19b.dibp15§ipdnblamgh 20 of the control circuit 15 is connected to
the pair of transmtters 9 nearest the front X of the chassis 4 (ie. 3.05m
fromthe front X of the chassis 4, as shown in Figure 2) and conprises a
rel ay 20a, a di ode 2Refendingl itght Figuresng dande 45 red exampleorof i ght

13 The 1 ourddnp{Ltd bagrsel i Lye M SE IR ot AR e 18 SATYRSLn
circuit 15 are tonnect to the palrs of receivers 9 positioned at |
di st ances ofthene,apegfenrnpaivm ofonecaiversn? mowntedconqthgj ghassis

respectivel ygq alt @fé\:i&iéé@*bélad.o%,afw. WS, &. g6 amntlg_al gebiznighhzéﬁoatgo
SOMPriSes 2 kehVend hmdale h harrt SRR VALK, pvC ke Aeabupilh 1
respectively. The seventh branch 24 of the control circuit_ 15 conprises a
relay 24a, a diode Zégeaqgoﬁt}$fﬁrcf¥%hi€T"f% shown in flgure 3 is
supplied by a 12V battery 16 in the prime-mover 3 and is
divided into eight branches 18, 19, 20, 21, 22, 23, 24, and
25, which branches are arranged in parallel.

The first branch 18 of the control circuit 15
comprises a switching means or relay 18a, a diode 18b, as
well as a light emitting diode or amber indicator light 12a
and a slow-down warning buzzer 12b. The amber indicator
light 12a and slow-down warning buzzer 12b together
comprise the indicator 12 on the display panel 11. In
addition, this "slow-down warning" branch 18 of the control
circuit 15 éomprises four normally closed relay contacts
26, 27, 28 and'29, two normally open relay contacts 30 and -
31 and one normally open timer contact 32. The two
normally open relay contacts 30 and 31 and the normally
open timer contact 32 are arranged in parallel with one
another and the normally closed relay contacts 26, 27, 28
and 29 arranged in series with one another. The normally
open contacts 30, 31 and 32 are arranged in series with the
normally closed contacts 26, 27, 28 and 29. Each of the
normally closed relay contacts 26, 27, 28 and 29 is
associated with a respective branch 20, 21, 22 or 23 (ie.
the third, fourth, fifth or sixth branch) of the control
circuit 15, each of which branches 20, 21, 22 and 23, in



"timer" branch 24 of the control circuit 15 al so conprises two nornally
closed relay contacts 33 and 34 and four nornmally open relay contacts 35,
36, . 37 and 38. The normal |y open relay contacts 35, 36, 37 and 38 are
arramged in parallel with one .another and are, in.turn, arranged in series
with the normally closed relay contacts 33 and 34." Each of ‘the normally
open relay contacts 35, 36, 37 and 38 is associated with a respective
branch 20, 21, 22 or 23 (ie. the third, fourth, fifth or sixth branch) of
the control circuit 15, each of which brantthes 20, 21, 22 and 23, in
~.turn,, includes a respective pair of receivers 9 pounted on:the chassis 4. -
The eighth br M 25NR1YGRS B KeIPeetive| Pals e pret¥ers ¢8srourkedrong
nount ed on thheHd assdssils and a |ight emtting diode or green indicator

i ght 40 nounted on the display panel 11. Activation of the green

i ndi cator light 40 indicates that one or nore of the pairs of receivers 9
require servicing and ThHe seeendi bdanehot 9l bghtthéd comtrvd acirewi®disnis
esponse 10 2 il d £ 6 Ve pRTL! BE BURki9800s By PRl ONGYet S
received by the palir 0T feceivers on € prire- nover ep I'n" Frgure
4), relay 19a agsksompwises té rebayrifehand afdiadecdBbrol circuit 15
connected to the -pair of receivers 8 on the prine-nover 3 is activated and -
the first normally open relag¥contact 30 in the "sl owdown warni,ng" branch

18 of the control cirdhe %Bird Praseh 28 Kf nther CPRErRS: FICRISpel? r 28 ay
contact 30 engsogirmtddiets stiver gain vir tragsmitters 8 mfardut cthé r ofont

circuit 15. Agsecond,norpmlly.open yelay.c ac, Lot "Rl 0
warni ng" bran §€ %Pet he %%%Jf? o? C{JrécUi P?EL\I sftra??i%o{:g ose(f%t ﬁ%%tllﬁt ,
and’ t hi s | at clehassis rgl ag shown in Figure 2) and comprises a relay 20a,
a diode 20b and a light emitting diode or red indicator
light 13.

The fourth, fifth and sixth branches 21, 22 and 23
of the control circuit 15 are connected to the pairs of
receivers 9 positioned at distances of 6.1m, 6.86m and 10m
from the front X of the chassis 4, respectively. Each
branch 21, 22 and 23 of the control circuit 15 also
comprises a relay, 2la, 22a and 23a, respectively, a diode
21b, 22b and 23b, respectively, and a light emitting diode
or red  indicator light 13, respectively. '

The seventh branch 24 of the control circuit 15
comprises a relay 24a, a diode 24b and a timer 24c. This
"timer" branch 24 of the control circuit 15 also comprises
two normally closed relay contacts 33 and 34 and four
normally open relay contacts 35, 36, 37 and 38. The
normally open relay contacts 35, 36, 37 and 38 are arranged
in parallel with one another and are, in turn, arranged in
series with the normally closed relay contacts 33 and 34.
Each of the normally open relay contacts 35, 36, 37 and 38
is associated with a respective branch 20, 21, 22 or 23
(ie. the third, fourth, fifth or sixth branch) of the
control circuit 15, each of which branches 20, 21, 22 and



18a associated with the "sl owdown warning" branch 18 into an energi sed
state. The indicator 12 conprising the anber light 12a and sl ow down
war ni ng buzzer 12b is, therefore, also activated and because the relay 18a
has been | atched into an energi sed state by the closing of the second
normal |y open relay contact 31, the indicator 12 will remain activated even
when the signal to the pair of receivers 8 on the prime-nover 3 has been
renmoved and the relay 19a in the branch 19 of the control circuit 15
connected to the pair of receivers 8 has Heen  de- energi sed. Thus, the

i ndi cator 12:-remgjns.activated-as -the prinme-nmover .3 nOVES slomﬁx tqQ alig

the first paPProfil ctBFder inFifes andespactive; RRLR ke peFplyers 9"
receivers 6 mouhitedConndhé (haaisA4.0 B in Figure 4). Wen the first pair
of receivers 9, which are positioned nearest to the front X of the chassis

4, receives a signal, the relay 20a associated with the branch 20 of the
control ci rcuit 15 c@inecceighth txianchi r2% ofi rthe comdinedr sc®regitictlisvat ed
and this, tlv%ﬁ%t r p‘%llgﬁ | 4@ h di,o red
indicator ghﬂb%%s@% IL.rst _nornma ﬁ? ose g%%tggtiagnbhkbﬁgs 4Ig§fpé5mn
war ni ng" bra dghtgepittingcdipds osugmm ilryu%a'éfp'érﬂets%dlq manned ©ofe
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branch 18, t é dﬁ§$ qtln 5 & |Hglgﬁ%géw&%§%o hg?d&gf angg%

I ndi cat or
rel ay contactecé&vaud 9lreghirée serexcingeadeﬁhe1gneqmmnndﬂbdmm&naﬂnmnﬁrs 8

on the prime,goyal b Gt itat tsfhrgr‘:?éso%c?ﬂ%g?&" 8 °8ky HEQ re}@i%eda%r%‘?non as

the pair of Foce) ers near es assis 4 recel ves
signal from the gust sensoxndPi-tters 6 on the crane 7, ~

When a signal is received by the pair of receivers
8 on the prime-mover 3 (step A in Figure 4), relay 19a
associated with the branch 19 of the control circuit 15
connected to the pair of receivers 8 on the prime-mover 3
is activated and the first normally open relay contact 30
in the "slow-down warning" branch 18 of the control circuit
15 is closed. Closing of the normally open relay contact
30 energises the "slow-down warning" branch 18 of the
control circuit 15. A second normally open relay contact 31
in the "slow-down warning" branch 18 of the control circuit
15 is also closed at this point, and this latches the relay
18a associated with the "slow-down warning” branch 18 into
an energised state. The indicator 12 comprising the amber
light 12a and slow-down warning buzzer 12b is, therefore,
also activated and because the relay 18a has been latched
into an energised state by the closing of the second
normally open relay contact 31, the indicator 12 will
remain activated even when the signal to the pair of
receivers 8 on the prime-mover 3 has been removed and the
relay 19a in the branch 19 of the control circuit 15
connected to the pair of receivers 8 has been de-energised.
Thus, the indicator 12 remains activated as the prime-mover
3 moves slowly to align the first pair of receivers 9 on



.the indicator 12 conpr|5|ng the anmber indicator 1ight 12a and sl ow down
war ni ng buzzer " 12b- automatical ly deactivated and the correspondi ng
red .indicator Iight 13 is automatically activated. At this point, the
crane7 is able to handl e the container(s) 2, positioned between the
receivers of the pair of r ecei vers 9 which recei vedit he signal. A signal
received by the pair of receivers 9 nearest the front X of the chassis 4
al so closes a first nornally open relay contact 35 in the "timer" branch 24
ofthe control circuit 15. This energises fhe "tiner" branch 24 and

- activates the "tlner"'relay 24a and the.tiner- 24c.. As soonm as the .. - '
pri nme- mover ‘3 theyichAssispdcwith §has§ﬁér4°§or§§3iquﬁgﬁ]Qﬂmﬁh%x?r?ne 7the

second) pair gfsﬁéiféalng& B i Mddlréhey pair of transmtters 6 on the crane
7 (step Cin Figure 4), the pair of receivers 9 nearest the front X of the

chassis 4 will no longer receive a signal. The relay 20a in the branch 20
of the control circui tWién ceheectifisto pahner paifr récetversers, Swhdahesarehe

f t X of th h di ¢at

ront X0 R, AR e Ooe RO 0P et echgiay i 621
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setect ed peri deowif wiarmEng™ beranch 18 of the control circuit 15 is opened
and this has the effect of de-activating the latched relay
18a of the "slow-down warning" branch 18, thereby de-~
activating the indicator 12 comprising the amber indicator
light 12a and slow-down warning buzzer 12b. The hormally
" open relay contacts 30 and 31, which were closed when the
pair of transmitters 8 on the prime-mover 3 received a
signal, are now reopened. Thus, as soon as the pair of

' receivers 9 nearest the front X of the chassis 4 receives
a signal from the pair of transmitters 6 on the crane 7,
'the indicator 12 comprising the amber indicator light 12a
and slow-down warning buzzer 12b is automatically
deactivated and the corresponding red indicator light 13 is
automatically activated. At this point, the crane 7 is
able to handle the container(s) 2, positioned between the
receivers of the palr of receivers 9 which received the
signal. '

A signal received by the pair of receivers 9
nearest the front X of the chassis 4 also closes a first
normally open relay contact 35 in the "timer" branch 24 of
the control circuit 15. This energises the "timer" branch
24 and activates the "timer" relay 24a and the timer 24c.
As soon as the prime-mover 3 begins to move the chassis 4
so as to align the next (ie. the second) pair of receivers



seconds in the exanple shown in Figure 3) after de- energisation of the
branch 20 of the control circuit 15 connected to the pair of receivers 9
nearest the front X of the chassis 4. Cdosing of this normally open tiner
contact 32 in the "slow down warning" branch 18 of the control circuit>~15
reactivates the relay 18a in the "sl ow down warni ng" branch 18 of the
control circuit 15, so that the indicator 12 conprising the anber indicator
| ight 12a and sl ow down warni ng buzzer F is also reactivated, 5 seconds
after the pair of receivers 9 closest to Ae front X of the chassis 4 no

"~ l-onger receiyes S1.0N The, indi cat mai ns acti.vated until the
second pair fw"} etf%r%ajgr (%sqqq'lﬁwgttaﬁrsa 6§i°§‘[ 3’%' e SEANE ?m( ?8?1 Fhénf ront
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control circuit 15 is not yet energised because all three
normally open contacts 30, 31 and 32 are still open.

At this point the timer 24c in the "timer" branch
24 of the control circuit 15 is set so as to close the
timer contact 32 in the "“slow~down warning® branch 18 of
the control circuit 15 a selected period of time (five
seconds in the example shown in Figure 3) after de-
energisation of the branch 20 of the control circuit 15
connected to the pair of receivers 9 nearest the front X of
the chassis 4. Closing of this normally open timer contact
32 in the "slow-down warning" branch 18 of the control
circuit 15 reactivates the relay 18a in the "slow-down
warning” branch 18 of the control circuit 15, so that the
indicator 12 comprising the amber indicator light 12a and
slow-down warning buzzer 12b is also reactivated, 5 seconds
after the pair of receivers 9 closest to the front X of the
chassis 4 no longer receives a signal. The indicator 12
remains activated until the second pair of receivers 9
_ (positioned at a distance of 6.1m from the front X of the
chassis 4) receives a signal from the pair of transmitters
6 on the crane 7 (Step D in Figure 4).



.At this point the crane 7 is able to:handle.the container(s) 2 positioned
bet ween the receivers of the pair of receivers 9 positioned 6.1m away from
the point X of the chassis 4. A signal received by the second pair of
recetvers 9 also opens a second relay contact 36 in the "tinmer" branch 24
of the control circuit 15, thereby energising the "tinmer" branch 24, and
activating the "tinmer" rel gy,24a and the timer 24c. As soon as the second
pair of receivers 9 no Ionger receives a signal fom t he pai r of
transmtters 6 on the crane 7, the relay 2ia and the red indicator Iight 13

. in the -branch-21 of -t contr _circuit 15 connected tg t he second galr
“receivers 9 are deactﬂﬁﬁ% é@&ndCHBF&EPPF ciBseliPPel SIMEoNVA¥: 39 in
t he "sl ow dowdesamibed bpﬁéoh é8y|,s et epakn thel branchnezl 24€ i théhe

"timer" branc sef I, f| ch t ] grer tact 32
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sl ow- down war ni ng buzzer e continues.in th way as eac
consecutive pEPP%HVQQakﬁ\Rh%;§F¢ iH%%ra9§|ﬁﬁﬁﬁlVP6ﬁ1Pheﬁ&ﬂerﬁaY 21a
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al | the:pIUrallkﬁ f cggtalnﬁ on the c€a35|s have &en hand] ed._Each
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pair of receivers e , a correspon ndi cator t
13+ s act|vat8éraﬁng“ branch 18 of the control c1rcu1t 15 is opened and
the "slow-down warning" branch 18 of the control circuit 15
and the indicator 12 comprising the amber indicator light
12a and slow-down warning buzzer 12b are consequently
deactivated. The timer contact 32 in the "slow~down
warning" branch 18 of the control_circuit 15 is reopened.
At this point the crane 7 is able to handle the
container (s) 2 positioned between the receivers of the pair
of receivers 9 positioned 6.1m away from the point X of the
chassis 4.

A signal received by the second pair of receivers

9 also opens a second relay contact 36 in the "timer"
bfanch 24 of the control circuit 15, thereby energising the
"timer" branch 24, and activating the "timer" relay 24a and
the timer 24c. As soon as the second pair of receivers 9

' no longer receives a signal from the pair of transmitters
6 on the crane 7, the relay 2la and the red indicator light
13 in the branch 21 of the control circuit 15 connected to
the second pair of receivers 9 are deactivated, the second
-~ normally closed relay contact 27 in the "slow~down warning
branch" 18 is closed again and the timer 24c in the "timer"
branch 24 is set for five seconds, after which the timer
contact 32 in the "slow-down warning” branch 18 of the
control circuit 15 is closed, thereby re-energising the



a corresponding relay 26, 27, 28 or 29 in the "slow down warning"” branch 18
of the control circuit 15 is opened, so as to deactivate the indicator 12-
conprising the anber indicator |ight 12a and sl ow down warni ng buzzer 12b.
At this point the crane 7 is able to handle the container(s) 2, positihﬁéd
between the receivers of the pair of receivers 9 that received the signal
Furthernore, a corresponding tinmer contact 35, 36, 37 or 38 in the "tiner"
branch 24 of the control circuit 15 is alsp closed so as to activate the
timer 24c and thereby reactivate the sl od®down war ni ng indi cator 12 a set

D% anal and FHAGR CabepInGh, LM o] CABRYSRd IR, ERCT1ES

a signal and the red I'ndicator 7l igh nch of the
control circindiaatepnhaceenprrising Sher anbercdndigatar hhighteh2a and

deactivaIemLsﬂ3wL&5@Wo@ag§iQ% bhgzeépnippl circuit 15 connected to the | ast
pair of receivers 9 on the chassis 4 (ie. the pair of receivers 10m away

fromthe front X of the chassis 4) is also used to termnate the "tiner"
branch 24 and the THeéloyelowontimey irmhthishway aé éachceonsetutiveui t

15 until a petatj o tarts . | n ri f ot i ch
the tiner 2%&’\!}12 §gt ﬂl"’s"{1 ggeeqaseo% ?ﬁé&?& an%egggp\%genﬂg%ﬁc)ht%%r%%& %
recei vers 9 transmittenst6 onfthecranes Ji,suntilf thetopayatinp cynde is
operating cy, h [ y ' erdg n t Ug el i f
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and resets all pf (P%hE QYPeiS ciP8ui€fs Md esdd tind &"Srdnen' ol ML
21, 22 or 23 of the control circuit 15 is energised due to
a signal received by a pair of receivers 9 on the chassis
4, a corresponding red indicator light 13 is activated and
a corresponding relay 26, 27, 28 or 29 in the "slow-down
warning” branch 18 of the control circuit 15 is opened, so
as to deactivate the indicator 12 comprising the amber
indicator light 12a and slow-down warning buzzer 12b. At
this point the crane 7 is able to handle the container(s)
2, positioned between the receivers of the pair of
receivers 9 that received the signal. Furthermore, a
corresponding timer contact 35, 36, 37 or 38 in the "timer"
branch 24 of the control circuit 15 is also closed so as to -
activate the timer 24c and thereby reactivate the slow-down ~
warning indicator 12 a set period of time (5 seconds) after
the pair of receivers 9 no longer receives a signal and the
red indicator light in the branch 20, 21, 22 or 23 of the
control circuit 15 connected to the pair of receivers 9 has
been deactivated.

The branch 23 of the control circuit 15 connected
to the last pair of receivers 9 on the chassis 4 (ie. the
pair of receivers 10m away from the front X of the chassis
4) is also used to terminate the "timer" branch 24 and the



.ori ginal starting positions. The drlver of the prine-nover 3.is, thus, able
to align the plurality of containers 2 on the chassis 4 qui ckly and '
efficiently with respect to the crane 7, without relying on hand signals
from-el | ow workers, so that the crane 7 is then able to carry out handling
of the plurality of containers 2. Typical performances of the
. above-described alignnent systen1are within 15 centinetres at a sensing
di stance of 25 netres. The"performance of the alighnent systemis also
typically within [err]out of parallelism ib 17 CLAIMS 1. - An.
- alignment systemfor _ use. . A first object- with a-secoepd object
“whi ch systen1c§ Pysdewy - Wﬁgﬁgﬁ&?Jgg angh ﬁpaﬁyhigﬁ?n&Q?ﬁfilm?éﬁFﬂlg
in the form ofuatbbnaonewl appragibaanycillee staatsmagadn.bei ng nounted on
either the first object or the second object, a receiver for receiving the
signal, nmounted on the other of the first object or the second object, and
an indicator for i ndi cBhenperkiod @fsitjme ﬂhnnwhinhttbmshimeErZhaslbesmt
recei ved by thfsr§£ &dCen Ve Gilekiitd ethudd] E‘éécrﬁ {£568 PeElivais bOf
hol di ng cont ai ner prinme nover nmovi N aSSIS an he
second obj ect WApk %egreﬁﬁt§|ﬁgrth&nﬁhﬁﬁﬁléqﬂrpnent 2. An al i gnment
system according to Claim1l, wherein the di rect abl e signal conprises a '
through-bean1|nfra-red

: : . | cd
Claim1 or 2, wherein I gn%sta%J etcltmq's %ﬁ\lfggﬁ’%%ﬁ?lﬂim§§cglﬁd I(?%ge%?‘ s

stationary. allgnment system is terminated prematurely, or if the pair
' of receivers 9 furthest away from the front X of the
S chassis 4 is not actlvated, then the reset button 14 on the

display panel 11 may be depressed. This interrupts the 12V
battery supply to the control circuit 15 and resets all of
the relays 18a, 19a, 20a, 21a, 22a, 23a and 24a to their
original starting positions.

The driver of the prime-mover 3 is, thus, able to
align the plurality of containers 2 on the chassis 4
quickly and efficiently with respect to the crane 7,
without relying on hand signals from fellow workers, so
that the crane 7 is then able to carry out handling of the
plurality of containers 2.

Typical performances of the above-described
alignment system are within * 15 centimetres at a sensing
distance of 25 metres. The pefformance of the alignment
system is also typically within * 15° out of parallelism.



4. An alignnment system according to Claim3, wherein the transmtter

Is configured to transmt the signal i,);a direction which is substantially
per pendi cular to the direction of nnvéﬁknt of the first object. 5. An
al i gnment system according to any one of Clainms 1 to 4 wherein the

cont ai ner - handl i ng equi pnment conprises a crane. 6. An alignnent system
according to any one of Clains 1 to 5 wherein at |east one transmtter is
nmount ed on_the container-handling equipnment and at |east one receiver is
nmount ed on9¥9§!§r|ne mover or .the chassis in substantially * C L M
- S...*¥ . the .same.horizontal plane -as the transmtter-.on the. :

convar et hand! | N9uRIY NERond eveten kol AFCIh WEGHACH ek
pri me- novebjectt Heithassi secandubskhiectal which: systemworcomprisesl| ane as
the tra“S%&éﬂém@%t&%ea%awﬂsﬂff@ihggae%rw&ﬂblfé si nalA'ina'e ”E“t

system according to conprising a plurality o rece vers on t
chassis, nboEBePht & nhONTAVErdARRd NG cbeAly s the %ﬁﬂ%’éoﬂ%ndl ng

tﬁ pOf‘i ti Oﬂaunﬁédwabi eitheg theefikretybbject’ orCthiedisetiond GMEdtable by
t he chassi s,

Al I di f 7,
or 6. whor EPRSLRET AfoFoREFed ARG, LHE PABEALeoRPTEEE STLATE SEHRE RA:
transmittetbe tirattobjecttiorrtié semondiobjidctoppneban rindidatar Lawi ng
mount ed O”iﬁaiéﬁhﬁgde\:ﬁtt Qe SAus ”%&o&a”&ké” é-‘i%ln‘l% s Migde Nt he

at |east ohe receiv I'ses a pair opposed Teceivers, each recei ver
of a pair §¢°9$B9§edhWécéﬂmen##ﬁ##ﬂf#mnnﬁbﬁreﬁn the first object

comprises a chassis for holding container(s) and a prime ~
mover for moving the chassis and the second object
comprises container-handling equipment.

2. An alignment system according to Claim 1, wherein .
the directable signal comprises a through-beam infra-red
signal.

3. An alignment system according to Claim 1 or 2,
wherein the first object is movable and the second object
is stationary.

4. An alignment system according to Claim 3, wherein

the transmitter is configured to transmit the signal in a o’
direction which is substantially perpendicular to the
direction of movement of the first object.

5. An alignment system according to any one of Claims
1 to 4 wherein the container-handling equipment comprises
a crane.

6. An alignment system according to any one of Claims
1 to 5, wherein at least one transmitter is mounted on the
container-handling equipment and at least one receiver is
mounted on the prime-mover or the chassis in substantially

" < L " S *
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.either side of the prine-nover and/or chassis. 10. An al i gnnent system
according to daim9, wherein a single pair of opposed transmtters is

mount ed on the container-handling equipnent, a single pair of opposed
recetvers is nounted on the prine- mover fgnd a plurality of opposed
receivers are mounted on thé&fchassis. 11. An al-gnnment system accordi ng
to daim10, wherein each of the transnitters of the pair of

opposed transmitters are inwardly directed and each receiver of the pairs
of opposed receivers are outwardly directed, the prime-nover and chassis

di rected receivers belng nmovable in, u between the .

'|nmardly dir déﬁwénsHPFF§P§t5ﬂ tHéaBSntQFnthﬁahﬁF?ﬂﬁméﬁgﬁﬁnEHP. Yhe

An al i gnnent conthdmexctandlihdg @dAmpment] ains 7 to 11, conprising a
plurality of indicators, each indicator being responsive to at |east one

receiver. 13. An alignnent system according to Claim 12, wherein each
i ndi cat or i s7responsiane aldgnmeEnty| systeri aecondipgi toolClagpofed whereinr s.

14. An ali0RuERE BféthEEEGQEdiQQ?SHnéaﬁ ?HeEgé &%ﬁég?°é||gn#§r% Sere'“

each indicator i s noun e on % stem
accor di ng. t omMeVermor4 thmemassimelm sB §§ap§heﬂlws theymang homizopta

prime-nover. pline ad\" €héINERANSMITHRP acoH®’ dtHe t Cotbaiidr-HandPing 1
to 15, mhereln an indicator conprises a light, bell and/or buzzer. 17.

An al i gnment ®9PSPRfN&ccording to any one of Clains 1 to 16 wherein at |east
one indicator and at | east one receiver formpart of a control circuit. 18.

An ali gnment SySten]iﬁpgingﬂeB% &béhghlch$@8£ﬁb“to Claim 7" comprising

N a plurality of receivers on the chassis, mounted at

intervals along the chassis at positions corresponding to

positions midway along the 1lengths of containers
supportable by the chassis. ‘

9. An alignment system according to any of Claims 6,
7, or 8, wherein the at least one transmitter comprises a
pair of opposed transmitters, each transmitter of the pair
of opposed transmitters being mounted on either side of the
container-handling equipment and wherein the at least one
receiver comprises a pair of opposed receivers, each
receiver of a pair of opposed receivers being mounted on
either side of the prime-mover and/or chassis.

10. An alignment system according to Claim 9, wherein
a single pair of opposed transmitters is mounted on the
container-handling equipment, a single pair of opposed
receivers is mounted on the prime-mover and a plurality of
opposed receivers are mounted on the chassis.

11. An alignment system according to Claim 10, wherein
each of the transmitters of the pair of opposed
transmitters are inwardly directed and each receiver of the
pairs of opposed receivers are outwardly directed, the
prime-move; and chassis with the outwardly directed

T
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the control circuit is provided with a plurality of branches and the at

| east one indicator is associated with at | east one branch of the control
circuit, the at |east .one branch of th ¢yontro| circuit being connected to
the at | east one receiver. 19. n‘al i gnnent system according to~
Claim 18, wherein the at | east one receiver connected to the at | east one
branch of the control circuit is mounted on the chassis. 20. An

al i gnnent system according to Caim 19, wherein the at |east one indicator
associated with the at | east one branch of the control circuit connected to

the at |eas ei SSjsS | CtIV ast one -
Focer ver onfPRETYRERS KEind] dOGRRIET I, ek 'Bitger he T3rilardil
accordi ng t@ithgtﬁdzbramﬁmistnratofe&ba gnetaunenehanddumatsqwipmgmsncuated
with at | east one further branch of the control circuit, the at |east one
further branch of the control circuit being cgnnected to at | east one
further reck®ver noBRt3iighRment ﬁl’FFrE“nB%?rdgEg to any, of (G K em

according tm{ ebaipi-lsi\mﬁr@l plﬁhﬂlatyl oFfstimikcdtord e ea8Hi Gdlddicaitor
activated fucther receiver .on the primnme-nover

receives aV\gfgﬂﬂl refgoﬂgil@i 3& 8& \?qﬁéﬁt[ FRe 9 @a?sverdne receiver on the

chassis receives a signal and is, thereafter, reactivated a set perlod of
time after e at | gas e| n r

Signal. 23, 05° % SACEL10RReRE Y PeResdest Gerdli cp a9, URRaSSE 0,
period of teaghi énﬂilve 9€c@ﬁd§esmns ve Arspamgimhe §?§9éﬁﬁ§c@6‘r PF to
any one of &fabpposeliOréeikeeisidi Ng a control circuit whi ¢h conprises a
first branch having a switching neans, an indicator, a normally open tinmer
contact, at |east one nornally opened ~

14. An alignment system according to any one of Claims
1 to 13, wherein each indicator is mountable on a display
panel.

15. An alignment system according to Claim 14, wherein

the display panel is mountable in the prime-mover.

16. An alignment system according to any one of Claims
1 to 15, wherein an indicator comprises a 1light, bell
and/or buzzer.

17. An alignment system according to any one of Claims
1 to 16 wherein at least one indicator and at least one
receiver form part of a control circuit.

18. An alignment system according to Claim 17, wherein,
the control circuit is provided with a plurality of
branches and the at least one indicator is associated with
at least one branch of the control circuit, the at least
one branch of the control circuit being connected to the at
least one receiver.
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-swi t chi ng means contact and at | east. one, nofmally closed sw tching neans
contact, a second branch having a sw tching neans and at” 1e€ast one

rec§é¥ a third branch having a smntchlng nmeans, a tinmer and at | east. one
nor 1y open * C L M S * tching nmeans contact and at |east
one fourth branch having a sw tching neans an indicator and at |east one
recei ver. 25. An al i gnnent systentaccordlng to. Claim?24, wherein the at
| east one receiver of the sé&fond branch of the coftrol circuit is mounted
on the prine-nover. 26. An alignnent- system according to Caim 24 or

25, wherein the.-at. | east one recei:ver- of- the at | east  one fourth branch of .
the control c}Pecuit iAnNnBlignmest systemaascerding to Ciaim I mwhersin em

accorgl Bg to ﬂﬂ?’ {aﬁe add adlaﬂé Féced véft: dhh&liﬁdl:ﬂed he.oS\MHectwtglEa%&_s &ic—lzt he
secon rancn_ o e copiro I S Qera e onse a S| gna
recei ved by t ’é‘t’hl‘ég F}’ﬁng"f’t l|ivé’r1r<5:I“ &&eéféﬁttﬁt% %F%%%lghe at

| east one normally open swi tching neans contact in the first branch of the

control ctrcud, therﬁﬂyai‘fé{ﬂﬂé}a’t“gyéﬁ‘ém 5&8&9&3&9'&0%1%?% Gant W(?r%!f ui t

and the corresponding I'n em adcor
any one of Cthembieast pnetindicator mqmw ity dee tate laastzaame one

fourth branch,pindheo £ ¥Hié Gortr&tidirduPPEcisatdd ﬁc?stﬁﬂi‘%@. ‘éfsr arﬁg{?to '

received by the af | east one receiver of the at | east one ourt

open the at |E2CR1VAE ﬂBrﬁBPI9h€F§é§d1§mPF§HVﬁ§eﬁeHh§ncGhﬁaéF iLeaste ome st
branch of there®@ivér 5hr§uetchhaeﬁgbyeagacbgvatgﬁ@nhhg flrst branch of the

control circuit and the correspondi ng
— 21. An alignment system according to Claim 20, wherein
at least one further indicator is associated with at least
one further branch of the control circuit, the at least one
further branch of the control circuit being connected to at
least one further receiver mounted on the prime-mover.

22, An alignment system according to Claim 21, wherein
the at least one further indicator is activated when the at
‘least one further receiver on the prime-mover receives a
signal, is deactivated when the at least one receiver on
the chassis receives a signal and 1is, thereafter,
reactivated a set period of time after the at least one
receiver on the chassis no longer receives a signal.

23, An alignment system according to Claim 22, wherein
the set period of time is five seconds.

24. An alignment system according to any one of Claims
1 to 16, including a control circuit which comprises a
first branch having a switching means, an indicator, a
normally open timer contact, at least one normally opened
switching means contact and at least one normally closed
switching means contact, a second branch having a switching
means and at least one receiver, a third branch having a
switching means, a timer and at least one normally open
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i ndicator, and to close a normally open sw tching nmeans contact in the
third branch of the control circuit, thereby activating the third branch of
the control circuit and the correspondlng timer. 11111111 111111
11111111111 ~* C L M S * 2% j . An al i gnnent systenlaccorhfng
to Claim 28, wherein the tinmer is set for a selected period of time and
wherein the normally open tinmer contact in the first branch of the control
circuit is closed the selected period of tine after the at |east one
receiver in the at |east one fourth branch of the control circuit no Ionger

- receives a sSi f her eby deac |rst branch, of t.he con
e e e P EEShing L HeRe (EORkarEL @) nOBE; R P
accordi ng twaving ma2&witching meansg! ant ei:hcphu:at)drohnﬂl rat | Yebatecodnen t he
di st ance bg%%@ ?vépe at |l east one receiver in the at | east one fourth
r

branch and ont of the chassis. 31. An al i gnnent system according
to Caim30, wherein the selected period of tine is five seconds. 32. An

al i gnment system acxﬁrdlneni.enen&yeas:nosc@bearﬁg%ot elalm burtbﬁbrein
conpri sing ahflfth branch™havin dust senﬁor and an_ipdi cator,

wher ei n t he*h®diatat deagt one vﬁggﬂ iver, &, kbe ®pcpnd gPﬁP“P e??/a@’@ from

the dust sessmtroB3circuifnisl mpanted onsthe primesmoveral igning a first
object with a second object, which alignment system conprises a control
circuit for controlling alignment of the first object with the second

obj ect, the2€ontrol Avi pddignmentprsystan (agcordingstoo@aim 24 cor 25ynt ed

on ei t her thfefeist 13 eqt Ueddte SREOMLMIVE B88d GPPheY ifast one
fourth branch of the control circuit is mounted on the N
chassis.

27. An alignment system according to any one of Claims
24 to 26, wherein the switching means of the second branch
of the control circuit is operable in response to a signal
received by the at least one receiver of the second branch
to close the at least one normally open switching means
contact in the first branch of the control circuit, thereby
activating the first branch of the control circuit and the
corresponding indicator.

28. An alignment system according to any one of Claims
24 to 27, wherein the switching means of the at least one
fourth branch of the control circuit is operable, in
response to a signal received by the at least one receiver
of the at least one fourth branch to open the at least one
normally closed switching means contact in the first branch
of the control circuit, thereby deactivating the first
branch of the control circuit and the corresponding
indicator, and to close a normally open switching means
contact in the third branch of the control circuit, thereby
activating the third branch of the control circuit and the
corresponding timer.
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.receive a signal in the formof a non-overlapping beamfroma transmtter
mourited on the other of the first object or second object, (b) at |east one
i ndiicator, and (c) neans for activating the at |east one indicator in
resporise to a signal in the formof a non-overl appi ng beam bei ng received
.fron1the transmitter, in us&® by the at |east one-feceiver, 1111111 111111
11111 11111 * C L M S * wher & the first obj ect conprises a
chassis for holding container(s) and a prine nover for noving the chassis

. and the second object conprises container-handling equi pnent. 34. An
pallgnnent system accordi ng to .0l ai m 33, wherein the control .circuit .
conprises a f2gst r ECRhVALigAnEhtSkystencatebradngons \Clalis e fbietiein

ecpone! ve t HERotLPAF ETORE ESECH SeraBkelcpRk 1800SR EANL AR Fildoin |
first indi cattiuemomibbmsepen timeynebntacti indthenfigst branch af [thest
one second recsh¥EE1 a8 &‘fﬁeslé Q1 d&as ene (fl%éi’é‘d ddrSiod WY GAMY aF 135!

perlod of tine a ter the at | east one second recelvér, In use, no_|onger
recei ves the Ehg ¥ least one xregailrr dm heymthdeast one figuedh

seCﬁng obj eCtofitHg @omleraﬁ‘apwgiw lfdhq%i:yh reicR ifeladisignhl, Ota%re\w cth
nmet hod conpri ses r st j.ect th_respect to the second object -
until a recel‘i%?' {TD ?gﬁ eghﬁ f%d brang egfa%&egrﬁﬁmfrr'%rn ﬁlfFEﬁgm

as indi cat ed tlye amornespanding3fndicatdruethod according to O aim 35,
wherein, when a receiver or pair of receivers on the prinme-nover is aligned

with a transmtter or pair of transnmitters on the container-handling
equi pnent, th0q¢ecei van atignoert system according to Claim 29, wherein
A

the selected period of time is based on the distance
between the at least one receiver in the at least one
fourth branch and the front of the chassis.

31. An alignment system according to Claim 30, wherein
the selected period of time is five seconds.

32. An alignment system according to any one of Claims
24 to 31, further comprising a fifth branch having a dust
sensor and an indicator, and wherein the indicator is
activated in response to a signal receivable from the dust
sensor. ' '

33. An alignment system for use in aligning a first
object with a second object, which alignment system
comprises a control circuit for controlling alignment of
the first object with the second object, the control
circuit comprising (a) at least one receiver, mounted on
either the first object or the second object and adapted to
receive a signal in the form of a non-overlapping beam from:
a transmitter mounted on‘the other of the first object or
second object, (b) at least one indicator, and (c) means
for activating ﬁhe at least one indicator in response to a
signal in the form of a non-overlapping beam being received
from the transmitter, in use, by the at least one receiver,
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i ndi cator for indicating that the novenent of the prinme- nover is to be

sl owed. 37. A nethod according to Caim35 or 36, wherein, when a

recei ver or pair of receivers on the chassis is aligned with a transmtter
or pair of transmitters on the container-handling equipnment, the recei Vet
activates an indicator for indicating tbat novenent of the prinme-nover is
to be stopped. * C L M S * A nethod of aligning a first
object with a second object, which nethod conprises noving the first object
with respect to the second object until a receiver, nounted on the first
obj-ect or second object, is allgned with and receives a signal in the form
of a non- ovwheappnnguaxﬁnfsbnohjecansmmpmmsennﬁneuasalshéowtmmldﬁnghe
first objec d 0 rei he
first obj ec%oﬁ{é?r%&gg Q’nhas& %&?édf ngjgicloﬁtagillﬁ rgﬁrgné’h aa%srereﬁréover
for noving ¥he Eﬁagyﬂsoaaecthéomegéﬁe%spe&@wag@ feguigmentnd| i ng

equi pnent .. 39. A nmet hod according to C ai m 38, conpr|5|ng the steps of
noving the first object th r to t he con t|| a fi,rst
recei ver {’Jﬁt ed onhf‘hél\gl PWE“SFD@ pten QI"C&’F%’W 3:1‘? 'vé’??ﬁé"%l gnal

fromthe trahenbumhrolrdizanihgcmmprﬂdus|mdtdtam'nénezwegnnanwmﬁStrm

first recei t oW t ob n
al i gnnent o¥géﬁ%h rs?isg{:g‘%\?erqévf htﬁé tirg%r?s% é{élzé' |!r’1 p@g rmV| ng
the first ofpeenduwregeiyeyqctat cleant senengegpnpdcindicatox g@@m»sfle@eu ver

mounted on ¢8oKESE| Peddt VAL BELMd [+t V&L S ineting ffi:xs _ 1fv’a
transmtter, indicating wth the, indicator the ali nnent he second

recei ver mnthetﬁérFFadﬂﬁ%QQ§°r in response to a 1gna1 recelved in
use, by the at least one second receiver and means for

reactivating the first indicator a set period of time after
the at least one second receiver, in use, no 1longer
receives the signal.

35. A method of aligning a first object with a second
object using a system according to any one of Claims 1 to
23, which method comprises moving the first object with
respect to the second object until a receiver is aligned
with and receives a signal from a transmitter, as indicated
by an indicator.

36. A method according to Claim 35, wherein, when a
receiver or pair of receivers on the prime-mover is aligned
with a transmitter or pair of transmitters on the
container-handling equipment, the receiver activates an
indicator for indicating that the movement of the prime-
mover is to be slowed.

37. A method according to Claim 35 or 36, wherein, when
a receiver or pair of receivers on the chassis is aligned
with a transmitter or pair of transmitters on the
container-handling equipment, the receiver activates an
indicator for indicating that movement of the prime-mover
is to be stopped.
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cand stopping the first object mhen the allgnnent of the second receiver
with transmtter is indicated. 40. An alignnment system substantially
as herei nbefore described, with reference to, and as shown in Figures 1 to
4 ofsthe acconpanyi ng draw ngs. 41. A nmethod of aligning a first object
with a second object, substantially asjyhgreinbefore described with
reference to Figures 1 to 4 Df the acconpanying draw ngs. * C L M
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- 38. A method of aligning a first db}ecf with a second-
object, which method comprises moving the first object with
respect to the second object until a receiver, mounted on
the first object or second object, is aligned with and
receives a signal in the form of a non-overlapping beam
from a transmitter mounted on the other of the first object
or second object, as indicated by an indicator, wherein the
first object comprises a chassis for holding containers and
a prime mover for moving the chassis and the second object
comprises container-handling equipment. )

39. A method according to Claim 38, comprising the
steps of moving the first object with respect to the second
object until a first receiver mounted on the prime-mover is

aligned with and receives the signal from the transmitter,

indicating with the indicator the alignment of the first.
receiver with the transmitter, slowing the first object
when the alignment of the first receiver with the
transmitter is indicated, moving the first object with
respect to the second object until a second receiver

mounted on the chassis is aligned with and receives the

signal from the transmitter, indicating with the indicator

the alignment of the second receiver with the transmitter

and stopping the first object when the alignment of the

second receiver with transmitter is indicated.

40. An alignment system, substantially as hereinbefore
described, with reference to, and as shown in Figures 1 to
4 of the accompanying drawings.

41. A method of aligning a first object with a second
object, substantially as hereinbefore described with
reference to Figures 1 to 4 of the accompanying drawings.
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