WO 2006/047763 PCTIUS2005/039104 METHOD AND APPARATUS
USING RADIO-LOCATION TAGS TO REPORT STATUS FOR A
CRYIANERHANDLER BACKGROUND OF THE INVENTION &Gield 830104
the Invention [1] The present invention relates to status reporting devices
for container handlers and methods of making these devices. A container

hereter it refeDhe R ATIERIE STSGIVAIPRIAIEOOR ZIQREAGS TO
operator, WHeMHRVES A TORYAIAE X ACRTAREIN HONDE.

Background Information [2] Container terminals are transfer points
between marine and land-based shipping. These container terminals
must maintain invepiQry-eantehies ek eMeENGreRRIEgymber of
containers. The basic unit of transfer IS a container, which comes in five
sizes, a ten foot, a twenty fopfs1a Jhiryiiaehiadorty foot and a forty five
foot size. These containers, when filled, may weigh. up to 110,000
1] podhtdre o 0t RIBGFIHIS, MY (Et IRBOLIIERE (or b B ety ond

OVE, excep
meﬂmcmaﬁyin@ihﬁte desitéewsy eantanay daeder indieasediderimatid fotevice, usually
operr%ad"ﬁ'rﬁ%&%%ﬁﬁg'@r‘&a%c%ﬂ?ﬁ@% ACHVILY AT OUONQYL NS COMIANLE ) 1ength,

fermindis, e point of transfer between marine transport and

land-based transport is the quay side_crane, or quay cranes, as they will

be known hereafter. Berthi transferring containers

between a container ship and a land transport by one of these quay
[2] crafesailbei@isndfters Arpee nintebparnTBacinspedtidsatauurge. These

contANH QL Greale IR0, Iasing fecatds, ebie! Yisual senditensaidhamentaingisainers.

at the time of transfer. The clerks involved may intentionally oy
The GRRQOHAHS S AT OBRoR) FAAHGRrh At SRt agRay foot @
thirtfBIETH8 fhoanape PERiithe aoniaintisccanienisnachditlatmaggdveigh up to
en it reaches j stination, leading to the ibility of lawsii .
110 R DG B o PGP Lo A, SUB R i ncry
operations may be seen as loading and unloading containers onto )
[3] corftentapisFiysy a1 THEY & i85 chiers e MGa1fe T EaIAETS JRRSTURERO! contamer
activiyaksowrhish sematimeseaniidlie containers on specialized trailers
known as bomb carts. The UTR tracks move containers around a
1) 'SR, POPIEING Uhe SOReInES EMERn ANGALFIRLE SIAGHRGY A uay side
and the Quay cranes. In the stacking yards, a number of different cranes _ |
crangs gy BV SERYD ﬁ?&b@/tﬂ’éuc%@m@ Seitss }ngﬁ%gpperatmns mvolve transferring

containers between a container ship and a land transport by one of these quay cranes. There is

often a need for mechanisms to inspect the containers and/or create long lasting records of the
visual condition of the containers at the time of transfer. The clerks involved may intentionally or
unintentionally mislead the container inventory management system and the terminal
management. The container’s contents may be damaged when it reaches its destination, leading
to the possibility of lawsuits and insurance claims being brought against terminal management.

Berthing operations may be seen as loading and unloading containers onto container ships.

[5] The quay cranes deliver the containers onto UTR trucks, which sometimes carry the
containers on specialized trailers known as bomb carts. The UTR trucks move containers around
a terminal, transferring the containers between one or more stacking yards and the Quay cranes.

In the stacking yards, a number of different cranes may be used to place the container in stacks,
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WO 2006/047763 PCTIUS2005/039104 or possibly load them onto or
unload them from trucks used for container movement outside the

tagminakdel-Ehere is an ever growing need to continuously mQRiteE 48039104

status of the container handlers around a terminal. Overall terminal

efficiency tends to be improved if the terminal management knows the
or patebilis landlfheto oatioor ohkadthcontamerivhndied flicibusimof womeaipeoutside the
termElnaaﬁ'ndlers may be minimized by use of operator identification devices. The

container codes may need to be observed and recorded at various points

in the terminal transfer gperatigns. Phatographs may need to be taken of _ .
61 thelBedin COREIATO S TR R ALY oP BTG o O Shig o ene
handldieredstiowemeriaprobted ofrscaié . cffinilmthieradaréonbiliomsrofed if the terminal
man oe%%'%%crﬁc' GGG AR 188 iggaéoﬁowé%@dggteﬁﬁemﬁ@&eﬁl%ﬁ of container

annually, there are nowhere near that many container handlers. Even

handjaygeastrisreniraninethhyore RS OPRIAWS abfeains fetitgerEbSarRRing@pdes may

need@SUTR oHisicksd FrantEneiboaders{(fisL ol Rornk cartsinanglgsfer operations.
containers differently fgm t? cranes. Asu etd herein, Flron.t EndhLioa(grl IS o out
PhotomaRlie Py Pop R E BB B AR G PR T BE AR 15 AR " de ™ &P
on aH@pdlers (also known as Side Pickers). The crane based container
handlers vary in structure greatly. Some have centralized controls, known

[7] s HOGrAMARRIG koaisiRRIlessKRke thardrs@MBode dfiof@iRers entering and
consequence, these re Qrticﬂg devices,1 hich enable container égatckig}g’, container
Leav g PR QE AP BRORE B LSS AR B B B B DU Tl AVOIVE
handR@)\Evasiations thereitteiitynariitoupingdsfof thesamelifiendirsyfemafsuch as UTR
ontainer handlers, with the atten [ t ' i
T T T
As whedibersinwFiohtdam reeaditysacoui fior e Eontisreriareeryas gﬁ@rg{sﬁader@ and

Sid YRR ANEI NGRS A Madmizing teliabiied 8l dRithe tastlew ¥ears structure
a variety of radio frequency tagging devices have egiered th

greatha REHH 4N o PRESHERY RS Y BRER POVRIZE %&ﬁ%ﬁﬁt&%&&ﬁﬁrﬁ&&l and

somth@mselvess as weatkasenepating theirdogadionceia ehidhelesble container tracking,
reprg?oefhr;éfgg stlgondgg%[)glc%hsqft?g N Oglmgxrc?d\dgtﬁlaflnt1§1}x§%ﬁro§p¢2 ‘%&n}s Wations in

ices rely on a 'local wireless networ_ to aid them I!‘l ocation .
circuliéte aminettigrhingshite thessaliffovioe Syheyefueetainme hepsilest saifpaptiprdant high

semBea%fiﬁﬂQ;ﬁH&&ﬂ%{Q%&L@Wlﬁ!&&ﬁ&vﬁiﬂiﬁ%ﬁﬁg eRARIAgs Whatdsrae@dfbreporting

are mechanisms and methods for using the capabilities of radjo. . .
devipeyodHiel taBgHIgHetiEedtdPrEviqa iRt HEBHTS IS Miaiguzing cost

and@haximizing reliability.

[8] In the last few years, a variety of radio frequency tagging devices have entered the
marketplace. These devices can often provide a mechanism for identifying themselves, as well as
reporting their location via a wireless communication protocol, often one or more variants IEEE
802.11. Some of these devices rely on a local wireless network to aid them in location
determination. While these devices have uses, they do not satisfy all the needs that container
handlers have for status reporting. What is needed are mechanisms and methods for using the
capabilities of radio frequency tagging devices to provide an integrated solution to the needs of
the various container handling devices, to report on the container handler status, and/or provide
observations of the container being handled.
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the various container handling devices, to report on the container handler

status, and/or provide observations of the container being handled. Page

2Wd Qo4 7763 PCTIUS2005/039104 BRIEF SUMMARY@loshhtEosz9104

INVENTION [9] The present invention relates to status reporting devices

for container handlers and methods of making these devices. A container

handler will refer herein to a device, usually operated by a human

operator, which "BreER SOMAINCR vf@F Igast mentrferyio length. [10]

The invention includes apparatus and methods using a means for

wirelessly communicating, preferably a radio location-tag unit, for
[9] repOrtingeacaerisechstatadftascantmner rhgodler. ehi stabis departnthandlers and
eS8 M inalide: g microcontroller module. aymeansiforwirelesel . gty

communlcau%g, which may inciude means for wwelessﬁy aet%rmlnlng
operginstBiveRuAEA dlesr b tdnciand vash comisifor séakiergitrecstafecsinhength.

container handler. The invention includes an apparatus and a method of

making the status reporting devices for container handlers. The )
[10] af it SRR ProBeRYESin RAHGHE 1 af i ghS AR it afn &reiihiclpis wirelessly
comabigidatingepafaelsiive iy dmaltaionber wfififierespopaits:teeaeri atthe sfeetstainer
nan it WS RICRe Sl eontangl, handiels, L AGONAINGIANASHI (*18kans for

erein to a device, usually operatédlby a human operator, w |c(l1’1 can

wirghseale sossnvaineling avleestparenngliset Moemgthr Ineslsasipnddtoonimmeraentainer
han@l@zmaéﬂﬂoﬁ',sﬁﬁdcgrﬁﬁiﬁﬁ@o‘?fs@ﬂﬁﬁ%%aé%lﬁé 6P dRebowerty B8l ISRl ention
. forty feet or forty-five feet in length. [12] The method making the status ]
inclpgSo fin PABARE S TACI GBS TR 16 mw[]ﬁa&gst@ﬁs.swﬁ%ié?BQl&@ﬁn%fw@Fwaﬂu@omamer
handepyr Gl @dnACprOgiraproysiédtina insdalledhiplidpetiemanyanddicvaich is able to use
a refzgm%lf'l ts%rla A BBEED? tcPLfgeI{gn%t tgl% Tolcrgr_\?eoﬁltéoxlll eerdmc? 5 l\?vi % ?{/]a;licl%ée; of container

micro-controlier module is compnunlcatglvely coupefedgm h a means for
hangigrelessly communicating and a means for sensing a state of the,

container handler. [14] The program system includes program steps

residing in the memory. These program steps include the following. Using
[ khehreaiinmsheadishyithefbersttecditismer walianee e hya Bupyy operator,
whiZ066 @bt 863-BREAIHISZ0ATM0RAMMty feet in length. International commerce primarily

uses containers of approximately ten feet, twenty feet, thirty feet, forty feet or forty-five feet in
length.

[12] The method making the status reporting devices includes the following steps. A micro-
controller module is provided. A program system is installed into a memory, which a computer

can access to direct the micro-controller module.

[13] The micro-controller module is communicatively coupled with a means for wirelessly

communicating and a means for sensing a state of the. container handler.

[14] The program system includes program steps residing in the memory. These program

steps include the following. Using the means for sensing the state of the container handler to
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create a sensed state. And using the wirelessly communicating means to
communicate the sensed state of the container handler. [15] In many

pipissEgshapplications of the status reporting device, the meagsdat00s/039104
wirelessly communicating is linked to a container inventory management

system, sometimes also known as _a terminal operating system. The
Cfeaééﬁéﬁ%f WSy Bretet a6t eshisRiRESaiBEIReRRI0 eompuriate the sensed
statqpoéteeabht-assdciadikg. with the terminal operating system. [16] The means
for sensing may include, but is not limited to, means for any combination
of the following. [17] Sensing an operator identity. [18] Sensing a
[15]cortaimanpresieneé amliortospiédhio stitescentativer dwmdiethe [A8}0 Eftif:aﬂiyelessly

comSRRSNE3 CORIRIARK GodeRa ﬁ@@ﬁ%ﬂ?ﬁlﬁ%e%%gﬁ 3} R4y %n% P50 S%ﬂ% Frown as

radio frequency tag on the container. [21] Sénsing a stack elglﬁnfgor
a lepHal R FEoF SktieiRy %‘%ﬁe%?&%ﬂqétﬁf‘eﬁ%%rb@f AR e rmeriettod te another

compottainefchandiesodiied washinassiatailigienan nghida. reverse motion,
frequent stops count, collisions, fuel level, and compass readings. The

machine state list may further include a wind speed, an equipment
[16]up-Hhaengsis ovebislosperdni@k Sensinmatitedst onenmemberof acatBinetion of
the RIBQHst- The crane state list may include a twistlock sensed state, a

spreader sensed state, a sensed landing state, a trolley position, and a

hoiSt elgﬁ?f‘sfﬁﬂ]aééﬁgﬁ?fﬁrﬂ*@%tamer size. [25] Sensing the container

we[gm [36]sBRnsingepBigingEdaBage bplciNe, mMesnsdRkvitalassly
um@ggnglma include a means for erelessly determining the
Ioc

Hes B SOEPeRSHAiB SRR icro-controller module
ma@Z(ﬂe cBadin drsigetieelyeooimgle datiiodic atdeastapantizily capaiate means

for[lpﬂatlrgﬂg R GQpIAINRE hangdlar, I&%H&ans for locating may include an

interface to a obal Positio n|n System (GPS). The means for wirelessly
cotdriunit %‘iﬁ‘@ﬁ”ﬁﬁﬁﬁ&&ﬂéﬂﬁ ﬁ@ﬁ@d&ﬁ@ﬁ%&%ﬁl&ls’f P&#e gop@ner handler. The

20@%%3@@38 6 Flly $200&/ 0823 4motion, frequent stops count, collisions, fuel level,

and compass readings. The machine state list may further include a wind speed, an
equipment up-time and a vehicle speed.

[23]  Sensing at least one member of a crane state list. The crane state list may include
a twistlock sensed state, a spreader sensed state, a sensed landing state, a trolley position,

and a hoist height.
[24]  Sensing the container size.
[25]  Sensing the container weight.

[26] Sensing container damage.

[27] The means for wirelessly communicating may include a means for wirelessly
determining the location of the container handler. Alternatively, the micro-controller module
may be communicatively coupled to an at least partially separate means for locating the
container handler. The means for locating may include an interface to a Global Positioning

System (GPS). The means for wirelessly communicating may include a radio location-tag unit.
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[28] The container handler is at least one member of a container handler

list comprising an UTR track, a bomb cart, a rubber tire gantry crane, a

a4y SEiAEsaside picker, a top loader, a top handler, a reac?i?{ﬁ%%({s/%mm

straddle carrier, and a chassis rotator. [29] The memory may Include a
[Zggon%glatile memory, which may further contain at least part of at least

ne GFtRYHBER AL i #irgeetinve mivbansfadlinmtiiecpigiien Bystefprising an

UTaydnoldertebietiaguableast park oLibs:nogaolatie memonyar nstaling. ,
hanalépeﬂ%r%_r&gc uellga Cgmﬁ‘é?éré at least part of at least one of the brogl?am

Steps in the non-voIatile mermory: Braaigsatsieddepart of the memory,

which can be accessed by the computer. As used herein, the computer

29MaykeRaih,ofamico-controller. BRIEF DESCRIPTION OF THE
[ ; ]ngAWWGs 30] g}é%%d%i Qsﬁ%w%%ﬁ%%e%%“ﬁ?&‘(ﬁ& CAafer Sorthen GORRiRrat least part
of 2 & TR PEP R RIREHA ¢tape i er vkttt fos Bogncartpfai] Figtinendy include

alteshgwisleasothier ﬁbﬂi@lﬂﬁf-ﬂﬁﬂﬂ@ﬁ{%ff@ %ﬁ%&ﬁﬁﬁ% %Sn?e&%%}’ I%icgjﬁl%rggrﬁéining at

leas{:%lt%ig%rf’é ;A shO\fvt'?l another container handler referred to erein‘as a
side picker: fggﬁlﬁi:?gur%%%g%%\ﬁgpé G RaOSPCHphis erererRitin mepiitigatilsast part of
the ?@T’é‘ﬁ’_é’d Tousk resim lmaacssa@kb}gthbgighﬁu[tBALfsi quEe H&ﬁt}%&%@ﬂ@m&f may be part
of a eeRtaingrhamrdler referred to herein as a reach stacker; [35] Figure 4B
shows the container handler list; [36] Figure 4C shows a top handler; [37]
Figure 4D shows a straddle carrier; Page 5 WO 2006/047763

PCT/1JS2005/08%104 38 Fiawer A Gre-pR Fionpysiag of the status

reporting device and sensors for use on various container handlers; [39]
Figure 6A shows a system for making a status reporting device for the

[30] corfigimerlhsnlesraf Figres hazdidA, $Auag ﬁ%iéawcig\‘;t@?ﬁg%"& UTR

truciPHIQWE art %}‘ the program system in the status reporting gure
6A; |4 F?SUI%C?E?S}’]OWS a refinement of the status reporting system of

Figure 6A coupled by a Network Interface Circuit (MC) to the means for
[31] winelasely mTHBIER M tainer handler referred to herein as a quay side crane;

[32]  Figure 3A shows another container handler referred to herein as a side picker;

[33] Figure 3B shows a stack of containers defining what is referred to herein as a stacking
height;

[34]  Figure 4A shows another container handler referred to herein as a reach stacker;
[35] Figure 4B shows the container handler list;
[36] Figure 4C shows a top handler;

[37]  Figure 4D shows a straddle carrier;
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[42] Figure 7B shows a detail flowchart of Figure 6B further using the
means for wirelessly communicating; [43] Figure 7C shows a further,
oftes RiRferreRd embodiment of the manufacturing system of Gigpi&S 6439104
and 7A, including a second computer at least partly directing the means
for creating the status reporting device; [44] Figure 8A shows a flowchart
[38bf tﬁgﬁﬁg%én?%‘%éﬁﬁh@w igisiagyd, thentiaidyirg etngidedspentssefsors for use on
variakiog dherdatysseporting device of Figures 6A and 7A,; [45] Figure 8B

shows a detail of Figure 8A further providing the micro-controller module

to the system of Figure 6A; [46] Figure 8C shows a serial protocol list;
[39]47Fizgere/8hehowsy starirfelesalingdiationrcemaddation e nerasnlistier handlers

ofPL‘éﬁlcEiQLﬂ%%Aﬂ%Wﬁ? Ayrefinement of part of the wireless
modulation-demaédulatich scheme list of Figure 8D; Page 6 WO

2006/047763 PCT[US20051039104 [49] Figure 9B shows some
[4oyefinpmenss hthe merpRREFIgUIRS H ARl RERRING.Ihe r%&gtﬁg%f device of

Fi theeG ontainer handler; [50] Figure 10A shows some refinements
84énsed state of Figures 6A and 7A; [51] Figure 10B shows a container
code characteristic list; [52] Figure 10C shows some preferred alternative

41eMpRdiments;of) for optically sensing the container code on
[ ]tehe container of F?ggu{r%%%é?%%?%eu% o5 1”(t)lg AHGHhe %l%?grpgdcoupled bya
Netwpsh deirifas ofrene MEGht foe swasiigtverdesckingahsiglegtingluding a

stacking height sensor interface to a stacking height sensor on the

container_handler; [54] Figure | OE shows a preferred embodiment of the
42hacibie th@‘ﬁ?ﬁ w!%}gﬂﬂ%hﬁ/ﬂ%ﬁ@ﬁ@gﬁwmwgléh@imwbr wirelessly

comiigurati@B, of the container code optically viewed on the side of

container of Figures 1, 3A, and 4A; [56] Figure 11C shows an example of

the container code text of Figure 10B; [57] Figure 12A shows some details
[43]of tigwearfe Seavsor fvethers HBeratatid¢d edmbiersnobRiguren@ifBturing system of

Figures 6A and 7A, including a second computer at least partly directing the means for creating

the status reporting device;

[44] Figure 8A shows a flowchart of the program system of Figure 7C, embodying certain
aspects of making the status reporting device of Figures 6A and 7A:

[45] Figure 8B shows a detail of Figure 8A further providing the micro-controller module to
the system of Figure 6A;

[46]  Figure 8C shows a serial protoco] list;
[47]  Figure 8D shows a wireless modulation-demodulation scheme list;

[48] Figure 9A shows a refinement of part of the wireless modulation-demodulation scheme

list of Figure 8D;
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[58] Figure 12B shows some details of the crane state list related to
members of Figures 9B and 10A; [59] Figure 12C shows some details of
aWgsiiesksigge list related to members of Figure 12A; [60] RigresinBoso104
shows some details of the spreader state list related to members of Figure
12A; [61] Figure 12E shows some details of the landing state list related to
[49MmeiBers Bt FigurestRA refingeeht\dOHRODG/04 17 63zRET AASRA0BA0RD oMsing the
stattoAthigiare k3Anshews a refinement of the status reporting device 800 of
Figures 6A and 7A where the sensing means includes coupling to a crane
spreader interface connection; [63] Figure 13B shows a refinement of the
[S03tatbiguepdningode\icafchiguies S/ aBdehledheso tiva:sRRTIAGMEaNS
includes coupling to a Programmable Logic Controller (PLC); [64] Figure
14A shows the providing means of Figures 6A and 7A further including a
[51medigireoi0EotnoNvicr ttraniaiiisednthetietansdulistyvith a means for locating
the container handler; [65] Figure 14B shows a detail flowchart of Figure
8A further providing the micro-controller module with the coupled means
[52}or E&%Eﬁwbgfﬁé%‘é(ﬁe%ﬂ%féﬁﬁﬁfa%@ﬁ%m eebriimeal oA fsdmvams (8] optically
senfiiguie ddiGishoved aodataibofitkigurer BAftydm®r providing the
micro-controller module with the coupled means for locating the container
handler of Figure 14A; [67] Figure 15A shows the means for wirelessly
[53 borkirguwgidainghoinie | dimgsher efemdsfobodiinetesslyhd etennsifiingdirng the stacking
heidREAHONRINE GoRtAINRIIARAIRE: INBLEIRUE ISR 80 WE A HSIAL P Re container
program system. of Figures 6A and 6B for determining and
& amunicating the location of the container handler; [69] Figure 16A
shows the memory of Figure 6A including a non-volatile memory; [70]

igure 16B shows a detail flowchayt of Figure SA%instal ing the program
[54 ystern Sﬁlﬁléﬁ?g %%]ﬁe%ﬁl GRS %U]%eh%\?&? isieebodiments of
the status reporting device for the rubber tire gantry crane of Figure 1 and

he i : e/ . .
ssfheguascrane. of Fgue ¢ &a0618 MR 2098/04
[~ e e 839104 ot ex 8 S éﬂr (ﬁ?, of the container code optically
viewed on the side of container of Figures 1, 3A, and 4A;

[56] Figure 11C shows an example of the container code text of Figure 10B;

[57] Figure 12A shows some details of the crane sensor means list related to members of

Figure 9B;

[58] Figure 12B shows some details of the crane state list related to members of Figures 9B
and 10A;

[59] Figure 12C shows some details of a twistlock state list related to members of Figure 12A;

[60] Figure 12D shows some details of the spreader state list related to members of Figure
12A;

[61] Figure 12E shows some details of the landing state list related to members of Figure 12A;
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[72] Figures 21 to 23 show various embodiments of the status reporting
device for the side picker of Figure 3A, the reach stacker of Figure 4A,
the éeRdeapes;of Figure 4C, straddle carrier of Figure 4D; angddf8k-005/039104
Figures 24 and 25 shows various embodiments of the status reporting
device for the UTR truck and/or bomb cart/chassis of Figure 1.
DESCRIPTION OF THE PREFERRED EMBODIMENTS [74] The
[62inverigian noludes-apRataltRAN MERALSLSINGA MERNSIR WISIESSIY 4 11474
wh&2 @ggg%tln%hﬁrefﬁraﬁbly a radio location-tag unit, for reporting 'sensed
State 67 CORRTHE P HAR SPriRe et S ps poFER B AR e Irelinde: a
micro-controller module, a means for wirelessly communicating, which

ay: or wirelessly determining container handler location,
O e e R T e irayand 74
whepsclhensipeapsardnel dercr eumlisthistedtmeaking:blafuszie forting] dewices,
for container handlers. The manufacturing proceeds in a modular, highly
[64]3ffi%j{ent manner, which is able to use a_relatively small number of
ifferent parts-to Se e I NI RIS1a Mifievanésy sdahtAimber frpielérs 2 means
for §gB}lmg Grtaiiver-handider Fhodillereter Derein A caMicenssalRPEIAET.
by a human operator, which moves a container 2 of at least twenty feet in
Iength. International commerce primarily uses containers of

[65 Jap rexin AtSyioventydesat fiovorpriivé Feptintib fgtiheOontaier shwia@ho-controller
modilles/wittheasapienay-waiah whitd 1 QR%RUNGS, LD, E?aﬁctglgg%? Figures 6A and

TA: kilograms. The width of the container 2 may be at least eight feet wi
’The height of the container may be at least eight feet six inches. [76] As
used herein, a container handler 78 will refer to at least one of the

megahers ntainer handler list 80 shown in Figure 4B. The
wé%o%r%rlﬁgl%%}gﬁét %%aﬁrf\&ﬁgé%‘r %L;?f&ls no eﬁil‘?{ﬁ@’(ﬁil‘:ﬂg, the TYRERAARL pey module
withithe agrrredroisrns dotthes g bhe arntednexidiierREBlareTivAGantry crane

20, often abbreviated RTG crane are shown in Figure 1. Page 9 WO
67 2006/047763 PCT[US2005/0391,04 EéSA Note that the bomb cart 14 is
[67) a1sb kAW A IO G RPN S8 &vHGtFeM Mo TemrRiAERe isdledinibn, means for

wirelessly determining the location of the container handler;

[68]  Figure 15B shows a detail of the program system of Figures 6A and 6B for determining

and communicating the location of the container handler;
[69] Figure 16A shows the memory of F igure 6A including a non-volatile memory;

[70]  Figure 16B shows a detail flowchart of Figure SA for installing the program system of
Figure 6A;

[71]  Figures 17 to 20 show various embodiments of the status reporting device for the rubber

tire gantry crane of Figure 1 and the quay crane of Figure 2;
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[79] Within container terminals, containers are not typically tied down to
bomb carts. [80] The quay crane 30 is shown in Figure 2. [81] The side

Pigks b9 dsshown in Figure 3A. [82] The reach stacker 46 i 90H1/03910 .
Figure 4A. [83] The top handler 50 is shown in Figure 4C. [84

straddle carrier 54 is shown in Figure 4D. [85] The chassis rotator 58 The
[72thaEsisrestatoidVsenvomitasecthisodiraasis ofshe tathatdpoRenerdnase for the side

pmlséergﬁmgﬁ% MH&Q@&%@&&P&%E;&E!{@%& i g;!ﬁﬁm Othg. cor E@g carrier

handlers, except that its rectilinea ote relevan

Ofﬁ%%%rﬂl&iner handlers is the use of its location 1900 as an angular

measure of its orlentatlon of the container 2. [88] The means for
73ﬁet%[m|n|n go location 1900 consequently may use a shaft
(73 b ncodi g S BPHEHPYh ERERTS p881eHR isBerngedgaiseor the UTR
tructram¥ 2 0 wfilb-igurehdssizay Bezealled a transfer crane and/or a

TRANSTAINERTM. The quay crane 30 of Figure 2 is sometimes referred

to as a PORTAINERTM. The side picker 40 of Figure 3A is also referred

to as a side handler or a side hauler. The top loader 50 of Figure 4C is

also referESOREPA TONNPOKET B GREFERR IV FRIme oiteseTs

container handlers have the ability to lift and/or place a container 2. A
container handler 78 able to lift and/or place the container is a member of

c handler I| tof F ur hich includes, but is not limited to,
[741 ?Aﬁov%ﬁ%g fo1) ]'Fhe ru r‘%‘re%gan r\g Zﬁlot%g%u?lélﬁgnélu%?ﬁ riBbepirelessly
COMFRETHEHERG, srsﬁé%ra@wzzxac];glzl]owwmwmn@mmrﬁws@mmmaa container
han@ﬂé@}’fﬂ{@rl@dﬁﬂr@é}gﬁﬁng"m&néé Bitside iRe. DACMC?OI?&MH%% IR1C kgrra%ans for

of Figure 3Aincludes a side picker spreader 42. [94] The reach stacker

Wi PG U e AHER RS ‘ﬁ}%‘é}édﬁaéftdéﬁ%p%%?éérf% WE@@TSF}Ye ‘ﬂé&ﬁ’fﬁaﬁ@& reontainer

han&l@rofokigiore 4€d includes ﬂﬁ&ﬁn@ﬁl@diﬁé spieagiete 298 thestiaddithe invention

ier 54 of Figure, 4D i d raddle carrier spreader 56. Page 10
inclG3LL'Gh app%ratug W s mq oLch efs malsc'}n% sgcatusareportl%% SSX(’:IICBS t%r con a?ner handlers.

The manufacturing proceeds in a modular, highly efficient manner, which is able to use a
relatively small number of different parts to serve the needs of a wide variety of container

handlers.

[75] A container handler 78 will refer herein to a device, usually operated by a human
operator, which moves a container 2 of at least twenty feet in length. International commerce
primarily uses containers of approximately twenty feet to forty five feet in length. Containers
when filled with cargo may weigh up to 110,000 pounds, or up to 50,000 kilograms. The width
of the container 2 may be at least eight feet wide. The height of the container may be at least

eight feet six inches.

[76]  As used herein, a container handler 78 will refer to at least one of the members of the
container handler list 80 shown in Figure 4B. The container handler list 80 includes, but is not
limited to, the following.

[77]  The UTR truck 10, the bomb cart 14, and the Rubber Tire Gantry crane 20, often

abbreviated RTG crane are shown in Figure 1.
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WO 2006/047763 PCT/11S2005/039104 [97] Figure 3B shows a stack of
containers including first container 60 to fourth container 66 defining what

iswafessedtadaerein as a stacking height. [98] The stacking height&fo3R39104
first container 60 is usually denoted as one. [99] The stacking height of

the second container 62 is two. [100] The stacking height of the third
container 641is tivese thik @4 Bamebttretstdckingoriaigint af theofairttr chmtainerhen the

66 is four L1921 WhilethisiisA standard designation, any other
designation may be used within a computer, such as numbering as

follows, fitdPontiiideir 6orsdnseierrgBRlsnePEERETRaTcEDt BPisABY tifdlown to bomb
container &4tas two, and fourth container 66 as three. [103] In some

situ '6 nsT ontainer sta,)c&s ma refgarabﬁl}y include more than four
r‘@i eckuaacr e 3015 sho 2 . .
container stacked on top of éach other; Tor'@éxample, up to eight containers

high8 1 04T Figitepisiraid GBosioiv Fgureximples of a housing 3000 of

thegtatus iepRiting devices 809 for use:pR-various members of the
container handler list 80.,[105] The housing 3000 of Figure 5A includes a

hod&g mdsieBEaRde Liseherpiayisegiéerably attached to a lubber
tire[gantryrene @0fhigrse ik anvengeayerane 30 of Figure 2. The

housing 0 may.preferab ntain at.least part of the means for gptical
coﬁaﬁe?@g%grﬂfé%ﬁgi%a{oj .'%%f%%%%ﬁ%‘iﬁﬁ%ﬁ P ERiiFetRgehassis used to
preferdbhe ioctudes entlisptay 3010. The housing 3000 may preferably be

attached t@any pgpahenef the &a&&%ﬁa&p@f&%ﬁlﬁ%§%&%%&%gg&%m, except

shows a system for making 100 a status reporting device 8
container M KA angtmetifes B3ehd 13B. The container handler 78 is

a membergfjthentertaineinh andiesdishRieomadiafesrad amRRGIMEMEon 1900
of the status rea{Jortin device 800 for g}peoific embers of the container

handler 1i$f 88 A AW HEG IR L3S HBEP IR Fre 6A, the
system for3#lakifg el 0@amciodégammeng s 300 froviding20908 micuently may use

controllerﬂggﬂl&g@&(}g, g}li%%w%a EEQR%%Qd%EVice 800 includes a

first communicative coupling the micro-controller module 1000
with a means for wirelessly communicating 1100. and Page 11 WO

[89R00BHO 41603 B@Té%?(}@@ﬂ@@%]@fﬂfﬁgure 1 may be called a transfer crane and/or a
TRANSTAINER™. The quay crane 30 of Figure 2 is sometimes referred to as a
PORTAINER™. The side picker 40 of Figure 3A is also referred to as a side handler or a side

hauler. The top loader 50 of Figure 4C is also referred to as a top picker or top handler.

[90] Some of these container handlers have the ability to lift and/or place a container 2. A
container handler 78 able to lift and/or place the container is a member of the stacking handler
list of Figure 4B, which includes, but is not limited to, the following.

[91]  The rubber tire gantry 20 of Figure 1 includes a rubber tire gantry spreader 22.

[92] The quay crane 30 of Figure 2 includes a quay crane spreader, which is outside

the picture.

[93] The side picker 40 of Figure 3A includes a side picker spreader 42.

[94]  The reach stacker 46 of Figure 4A includes a reach stacker spreader 48.

[95]  The top handler 50 of Figure 4C includes a top handler spreader 52.

[96]  The straddle carrier 54 of Figure 4D includes a straddle carrier spreader 56.
Page 10



[110] The status reporting device 800 includes a second communicative
coupling 1202 of the micro-controller module 1000 with a means for

s%i%&%}mo of at least one member of the container tka&%%r (%5'50%9104
of Figure 4B. [111] In Figure 6A, the system for making 100 also includes

means for installing 300 a program system 2000. The program system
2000 is installed into 302 a memory 1020. [112] The micro-controller

odule 1000 include cessible coypling 1022 of a computer 1010 .
7 it ey G20 Ao PRRPEBH I EOH PBEReSh U O R e 6
defirpgmibrbicmitrotibiorhodulesOgackinohgha program system 2000. The
pro g r residing. i [
O s S S e e e
statd€repbifistideveceesbb ol oeure sesEinasdIifiEmented by the
progreen syistencRRRhQneoskikadiin tbean-wilk ieagenize that alternative
im ntations, which may.incjude, but are not limjted_to, finite state
mﬂﬁ@gs%ﬂgoa%l%%%ﬁ%%}gr? %8? 9 ﬁﬂgﬁaéﬁ?é%:éeggf‘érpossible,
fealokd, aibile beértain gaodanstizsigestiopptentialiyr pkefenatite. i Slefused within 2
COrppRlEk ASHSRA BRI RGN, BLISRRRID 'é%da;%@?lsj BUHCEORainer 62

processor and/or a finite state machine, and/or an inferential engine,

ando P rBLAMEINETRY R EV I and EB i srotERgRaRe lerss at least one

instrLsAjonpreeessingalerethanskbalieas ong datTPracassing eifettan four
each data rocr%sgin eIerP co tro%led by ai least one instruction

T T PP R RS GAE B IR R B roRe g et

contaime (%fla
processing ele
herein, may include not only what some would consider peripheral

[105{ CHEY . YYNCh Y Hil%'%&d[%bé&%lﬁrgl‘é%t Jmited 10, COpMUNIcAtions ClreUity, 4evice
memory, memaory Interface circuit , cloc Ing ané tlmlng C|rCU|try, as we

800feraiemeit prefvearemhsrraeiEartinerhep i dsedtircuits may be
fabyicgtedrin: theusan e daus.as SAaRAMBEST o SORREHINES 3 0ME SARE it may
ser%lcor%gu tor subEtrczte aséléhe computer. [118] While some of these
circ U AT BeCheS KyATUBATREER AT FRE Gt his2 i/ fofygrane 30 of
clarffgitire2ofibedtioniof H®nven porfeaatdyis osimesntdophmis thie: saape fifr optical
the cgﬁ@ém&&@gg@g&é@%@istimt circuit components. Page 12
[106] The housing 3000 of Figure 5B preferably includes a display 3010. The housing

3000 may preferably be attached to any member of the container handler list 80.

[107] Figure 6A shows a system for making 100 a status reporting device 800 for a container
handler 78 of Figures 13A and 13B. The container handler 78 is a member of the container
handler list 80. Some preferred embodiments of the status reporting device 800 for specific

members of the container handler list 80 are shown in Figures 17 to 25.

[108] In Figure 6A, the system for making 100 includes a means for providing 200 a micro-
controller module 1000.

[109] The status reporting device 800 includes a first communicative coupling 1102 of

the micro-controller module 1000 with a means for wirelessly communicating 1100. and

Page 11



WO 2006/047763 PCTJUS2005/039104 [119] Certain embodiments of
the computer 1010 may include a finite state machine, which may further

inglydgaomeans for using said means for sensing said state gF$ai6hoos/039104
container handler to create said sensed state and/or a means for using

said means for wireless communicating to communicate said sensed

stafe '$f sdibecrsiFmoRinlsrise 209 Ardudss ersechidlddRrognicativableipling 1202

Gate A ayidrasolitplRmentateas Rt 2TalleaR) QO8RS 818500 of at Teast one
com erlsggxgoyggelgsggctéog processor, the inferential engine, the neural
network, and/or the Hiaat ]rﬁﬁ%ﬁglﬁi‘ﬂf%mbodlments of the status
reporting device 800 may include determining the location 1900 of a
ontai ler.as in Eigure [122] These aspects will be
[Hgis?:%s%%%%gt@é%’ r({:‘hgga?g%%}%ﬂfggm%%%% g'r%ge gr?nll%?rl?lgﬁ% Pelt5cAiBHng 300 a
Prog g st R Cehtahsar petam oY seri? fg irasstaliad oo 407 1587y 16201,

22,10yl 22he| 12310 USRF AL TRABLNES 1MRY i%%&é@dﬁ“&@cre%s’i‘&%'@%&2&01022 of a

using a me for. wirelessly communicating 1100 which include

means’ g?v%@i?e‘ﬁ%ﬁ%%f&?m?ﬁ?’n]goi%10 for locating the container handler,

as HistlisTed mxﬁpgmzemsﬁdimetszmﬁ%nﬁmi%f HiesecaspRersIRE thdule 1000
invegn g L requite thestprage of the location in the, computer
1010 of Figl?%(é‘%qA. [124] SOmengt Sf%?ﬁvafﬁgsﬁétﬁ?%i%%%ﬁ Bregigm steps
at fEsSiHHE themaacsr H20msshawvn, indigeesdingadrows with reference
numbers. These arrows will signify of flow of control and sometimes data

upporting.implementations including [125] at least one program operation
DMir prgg%%hgl&?e%%]%%ﬁ%gt%owg%m febFatastdhee discussed as

impligtfisréertiby Ithk pmogreinfereatial (H0gDe; @kﬂl%ﬂ&hla@s%@wﬁ@gglg;q%&gg@ NSternative
S inite state .machipe. Jor, [128] at least.one dominant learned .
lmp%?gé%@ %v;ta‘ﬁﬁl% %ré?’%%?ﬁfoﬁé&[ 9%2%“;?%% ?Onrplgftgtﬁﬁﬁ?glﬁa"hmes’ neural
netvipslierrad 18 delpniied depgings oval mitkibiee texsitStarthin ity enthitefeiisdmstances,
potedfidgastepat the following. [130] Entering a subroutine in a macro

instruction sequence in a computer, [131] Entering into a deeper node of

an inferential graph. Page 13

[115] A computer as used herein.may include, but is not limited to, an instruction processor
and/or a finite state machine, and/or an inferential engine, and/or a neural network. The
instruction processor includes at least one instruction processing element and at least one data
processing element, each data processing element controlled by at least one instruction

processing element.

[116] An embodiment of the computer, as used herein, may include not only what some would
consider peripheral circuitry, which may include, but is not limited to, communications circuitry,
memory, memory interface circuitry, clocking and timing circuitry, as well as signal protocol
interface circuitry.
[117] These circuits may be fabricated in the same package as the computer, sometimes
on the same semiconductor substrate as the computer.
[118] While some of these circuits may be discussed separately from the computer, this
is done to clarify the operation of the invention and is not meant to limit the scope of the

claims to mechanically distinct circuit components.
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WO 2006/047763 PCT[US2005/039104 [132] Directing a state transition
in a finite state machine, possibly while pushing a return state. [133] And

[ ' j [ : The opepRtions,9f
trig@esingla-igs of neurons in a neural network. [134] g@;%" Bhs /039104
termination in a flowchart is designated by an oval with the text "Exit" in it,

and refers to the completion of those operations, whic_h may result in at
least one of the following. [135] return from a subroutine return, [136]

[119faversainoéaboitiheniadertis asnipiasential 9&@9%&%@@%{%@%@5%%%& which
i red state in a finite state machine, and/or 3] re ]

S e ot iork 13 Pl Bineshandler

to CEFIERIhEepred P Spdtenn 2000s0fFiging EAd vBiek the WiRARS Bfmunicating to

comnialings30%insiAled 11030248, MEmAYY, 1020. [140] Operation 2012

supports using the means for sensing state 1200 of Figure 6A for sensing
the state of the container handler 78 of Figures 13A and/or 13B, to create

[12 <enised smtéialaoeoﬁéﬁﬂn@ne@4{@0\%@%@99&9[&5191%9 e meansfar st one
800 of

i : unicating 1100 to communicate the sensed state 1
o P S e i i+ Bz itboandlo
the Wﬁﬁ@%ﬁ@ﬁ%ﬁng state 1200 may further preferably include specific

sensors and interfaces beyond those related with Figures 13A and/or

3B. [143] Figures 17 to 25 outline some variations of sensors, '
U”‘?Es%riﬁ%? of {heirstais seRotimgcirrins 398 preYeindddordvannisiypes location

190bfhe gonitainemdandiahsSawhighasg members  of the container handler
he complexity of Figures 17 to 25,

ist f Fjgure 4B. [144] Because O S,
ltﬁe[ 13 % ?%8 W Fﬁ%t"%@ r%"’u(éﬁ%ﬁssﬁfi{efﬁ?aﬁﬁ%?jéf%%m@%m@emmmg 1500
theftedieationidP0) ofBhéigureizAshdiasathe cofapter 46 Qaeupled 3082 21, 20,
witfha MNetwork Interface Circuit (NMC) 1030. The means for providing
200 the micro-controller module 1000 further includes a means 210 for
Coggﬁfg StbsryrltFraaisK et aedudnc et 082 rotl lidditdetmeansfar means for

wireiesalylycommiiaaing 1d0@hich includes a means for wirelessly determining 1510
for locating the container handler, as discussed in Figures 15A, 19, 20, 23, and 25. These

aspects of the invention may not require the storage of the location 1900 in the computer
1010 of Figure 6A.

[124] Some of the following figures show flowcharts of at least one method of the invention,
possessing arrows with reference numbers. These arrows will signify of flow of control and
sometimes data supporting implementations including

[125] at least one program operation or program thread executing upon a computer,

[126] at least one inferential link in an inferential engine,

[127] at least one state transitions in a finite state machine, and/or

[128] at least one dominant learned response within a neural network.

[129] The operation of starting a flowchart is designated by an oval with the text “Start” in it,
and refers to at least one of the following.
[130] Entering a subroutine in a macro instruction sequence in a computer.

[131] Entering into a deeper node of an inferential graph.
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Page 14 WO 2006/047763 PCT/US2005/039104 [146] Figure 7A shows
a refinement of the status reporting device 800 of Figure 6A. The

MigkPsERAHIgr module 1000 further includes a computer corg é‘i@(g)/(ﬁmm
coupling 1032 of the computer 1010 with a Network Interface Circuit

1030, denoted as (NIC). [147] Figure 7A also shows a refinement of the

meah&iorPireviding 206 thensiicno-icontfiniler stiodudellD)hokkiBLM@aNs fokhing 2

proviging 200 the micro-controller module 1000 further includes: [148] A

means for coupling 210, which creates the coupling 212 of the network

coupliig 1A HERRE S B Rl ipeETeRs G Rl 08w wih the means for

wirelessly communicating 1100. [149] A means for sensor coupling 220,

hich creates the.sensor coupling 222 of the sensor coupling the _

3ROt S GBRG F05 T (AR o S et ot “Exi
in ibf ahé redmsaindrchemuiidetidthis theshapistticandwitiohassyiSsiilar 401Hagt one of the
fou\g@ﬁ'@#s embodiments of the means for coupling 210 which creates the

coupling 212, which will be described in greater detail. [150] Figure 7B

sho&z%sg detairfsieharbsrEpeFaien 2022 of Figure 6B further using the

megresforuikekassha carnenupicating L8 faparation 2052 interacts via
the @?[ﬁguter .comfmunicativgécou Iintg 1032 with the network interface
circuit 103YNRA the ARIROIRS ﬁtﬁ’ﬁ%jgs 1 B Rt RTaHE AR elessly
conbid8hicatimg to HoOtancpfitherficatentveose n§ éd: ataial 300ofor the
container handler. [151] Figure 7C shows a further, often preferred,
embodiment of the system for making 100 the status reporting device 800

[133F FidgweSBARowe the prsmny Restysld0ief FekingAL00hinhyhincheats &r installing

300&@@1@n§tiqgmpgrfgem§&@r§$ﬂﬁa§j@artly directing the creation of the status
rep&;}@g evice 800. [153] The second computer 500 may at least partly
irect

firs & AlearsRBY BIVAGiIHY S8t hiRrInEoT 6 e hpidimre 6A for
1008n§ifsA{tE easse o tick comipiuter IQQlena aifl€astrpanbasec@nd HEGh create a
504, the. meansdgy installing 300 the program system 2000. [155] The
communications coupling between the second computer 500 with the

me&lfd IfoP prtielnty 2D euanerthusing Arestiorin Seal kit Be0snvaynemscating 1100 to
shasegGaupIe I SO JOETHSt1 800 of the container handler 78.

[142] One skilled in the art will recognize that the means for sensing state 1200 may further
preferably include specific sensors and interfaces beyond those related with Figures 13A and/or
13B.
[143] Figures 17 to 25 outline some variations of sensors, instrumentation and interfaces
which may be preferred for various types of the container handler 78, which are members
of the container handler list 80 of Figure 4B.
[144] Because of the complexity of Figures 17 to 25, the label 1200 will not be found in

the drawings, but will be called out in their discussion.

[145] Figure 7A shows the computer 1010 coupled 1032 with a Network Interface Circuit
(NIC) 1030. The means for providing 200 the micro-controller module 1000 further includes a
means 210 for coupling 212 the network interface circuit 1032 to 1104 the means for wirelessly

commumicating 1100 .
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Page 15 WO 2006/047763 PCTIUS2005/039104 direct 502 and the
second direct 504 may use an addressing scheme for message or
CRPYILRiGatons addressed to these means. [156] In Figure 7&%
system for malting 100 further includes the following. [157] A secon
accessible coupling 512 of the second computer 500 with a second
memory 510. [158] A second program system 2500 includes program
e iding.in.the n emqry 510. [159] The secongd.¢co ter
Aot ol oA G he Sty ash A BFRE LR oa. mhe
micEprsgraioey steryleJ000 Wiiker areliten idedibirst ghrinurieai ricaupbssgibig2 of the
con§H4 T 054ith a2 eeane-MTRR 10301 801c1e.s8GRAM program
system 2500 may be considered to embody the method of manufacture,
by directing the means for providing 200 and the means for installing 300
[1470 create the dtatsisoreportifgedesicer 808 n{d:mk | {Thereatipy 50182 Qridro-controller
QU ed 1032 with a network interface circuit 1030 as
o S S R O 5 s
probéth systesane 500 erumiguge2? 0, veritboepiries crtatnimbipect df ehaéhe network
inveptigihgs Meshosk ahnakingthe.Rialks eRAINGevias 800 LIROWESyirelessly
6A and 7A, which includes the following operations. [163] Operation 2512
direXETHEFERRL 18P providing 200 to provide 202 the micro- controller
modiAe] 100tefkifureneA ang . J264Rde tatiaes 262 2edixacistpitng 222 of the
me ri ing 3 install,302 the. pr. tem 2000 o .
Fion e B el et gin e
operdibr2te comarsndandenchns forheaiddiragdeoorssorayidaeoties various

micsprcontiole 'oMad w1000 b kigures: 6AARE 4 inval¥EDe12, which will

following in certain preferred embodiments. [166] The act of providing the
mic?8 SRR HEETEBB0 may include, but is not limited to, fetching

the module into an assembly work station, and/or positioning it for
[156‘]“%21@66 r}EBtosﬁ:o";})&psleas C%Qaqlt%%%vlgﬁatrry g}‘ecr»ggfation 2022 of Figure 6B further using the

means for wirelessly communicating 1100. Operation 2052 interacts via the computer

005/039104

communicative coupling 1032 with the network interface circuit 1030 via the network coupling
1104 with the means for wirelessly communicating 1100 to communicate the sensed state 1800

for the container handler.

[151] Figure 7C shows a further, often preferred, embodiment of the system for making 100 the
status reporting device 800 of Figures 6A and 7A.
[152] The system for making 100 may include a second computer 500 at least partly
directing the creation of the status reporting device 800.
[153] The second computer 500 may at least partly first direct 502 the means for
providing 200 the micro-controller module 1000.
[154] The second computer 500 may at least partly second direct 504 the means for
installing 300 the program system 2000.
[155] The communications coupling between the second computer 500 with the means

for providing 200 and the means for installing 300 may be a shared coupling, and the first
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Page 16 WO 2006/047763 PCT/11S2005/039104 [167] The

micro-controller module 1000 is provided with a first communicative

CQuPinG dkA3 with the means for wirelessly communicating 3¢QQ:d88h 39104

The micro-controller module 1000 is also provided with a second

communicative  coupling 1202 to the means for sensing state 1200 for the

conféﬁ;ﬁteé??aﬁa?éﬂ?ﬁ@@]’?ﬁ Eitfste 8A mAr B patiedEEsRedhdsting fMremessage or

meansifaniinsiallingdaschinstall 30the program system 2000 of

Figures 6A, 7A, and 7B, into the memory 1020 may involve the following

in certain preferred embodiments. [170] An accessible coupling 1022 of
[156thiddsresy G.0ko wrigrthroosking:¢p 1 A thevipphiss thefpllogiag system

20 I ly direci ter-1010. [171] In certaip preferred

Do e e Sy 2000 1 oSBT RO & Brogiag econd

sySIERCRHAAR 2400, as shown in Figure 7C. [172] The program system

2000 Shay bedostafed:302syising @S@Orﬂlﬂﬁdé§tﬁ¥8£&dm@%§%s§éﬁﬁ]g$&%9‘second

ang(%é@%got'he means for ww_elessly communicating 11 O._ [173] The

memory 1020 may preferably include at least one non-volatile memory

cobhpdnehe FEraldremnpor-dlatiteniestary tpmpantat myagdpesgralyieps of the

incaidg vice: ] ' llation.may preferabl .
s Tach ooy o A B R coupin
prgé; a?ﬁ%%’?éﬂl?%@"fﬁéﬁ he program system library 2400 may

indlLad rikipleorer siopmaf HArepl O3RN AY B3R AL USB Uy the method of
co&gg%ncgu\%ar@ugirean%go ments of the status re&ortlng device 86/0_ >
created by the manuiactunng SroCELsPoe vHing 208 mbimRiesns feroinstatiipe 300
FidurecaB bhoWwsiaremihpfloperahon 2512 of Figure 8A further providing
the micro- controller module 1000. Operation 2552 supports creating the
coupling 212 of the network interface circuit 1030 to 1104 the means for
(1611 i/he sepmubshifllticAdige1ob oay 8F Irorided d9 VAvfdeg B woekrietarbite circuit
1030inteHaee i@ifkgii-d @30 may preferably support at least one wireline
communications protocol via the network coupling 1104 with the means

for wirelessly communicating 1100.
[162] Figure 8A shows a flowchart of the second program system 2500 of Figure 7C,

embodying certain aspects of the invention’s method of making the status reporting device 800
of Figures 6A and 7A, which includes the following operations.
[163] Operation 2512 directs the means for providing 200 to provide 202 the micro-
controller module 1000 of Figures 6A and 7A.
[164] Operation 2522 directs the means for installing 300 to install 302 the program
system 2000 of Figures 6A, 7A, and 7B, into the memory 1020.

[165] In Figure 8A, the operation 2512 directing the means for providing 200 to provide 202
the micro-controller module 1000 of Figures 6A and 7A may involve the following in certain
preferred embodiments.
[166] The act of providing the micro-controller module 1000 may include, but is not
limited to, fetching the module into an assembly work station, and/or positioning it for

attachment to cables and test instruments.
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Page 17 WO 2006/047763 PCT/US2005/039104 [179] The wireline
communications protocol may support a version of at least one member of

av§HigsRI9Yesol list 2100 shown in Figure 8C, including the foHoninghs/oze104
[180] A Synchronous Serial Interface protocol 2101, sometimes

abbreviated SSI. [181] An Ethernet protocol 2102. [182] A Serial
Pefifharal fsterisee2nosliso methes e9brivinted BRI wit83] ArsiRG@8Rmicative

prosoapiiRd 070 WaH A dRiek 16 RistRcal 205 samalip e gobreviated
12 iflS n Universal Serial Bus protocol 2106, someétimes abbreviated
USRS

86] W EBRIFSIEP AFR N drtbedroTiged Sefetitregd communicative
ablsrepiined 104 M. fkeTbAaFivewitdp aioc0Rdl 68, mhishtineivdasdier.
implementations the IEEE 1394 communications standard. [188] An
RS-485 protocol 2109. [189] An RS-422 protocol 2111. [190] In Figures

(169 a Iy KigiHg Hs, theeonseaiion forditiatsting thomnaunitatingal&QO30May install 302 the

progReferaidih J0pPost CBPYBILAtNRY WNGEAL iﬁ@s{}gnﬁé{ﬁgwwoﬁf)%%%%tvolve the

one member of a wireless modulation-demodulation scheme list 21

folloy g miee @%Péggﬁegﬁ@ (FS88 - modulation- demodulation scheme list
2110 Hclddemchasitit notinitd @20 othiefoiltondr gl (101 Ak 61@119[{86952 ']R]';l\ 0 supports
Mugti d%féfiﬁ ometimes. abpreviated TDMA. :
Frzég%eﬁnc Dis%%&r?%%éé%%g%sg sc%ﬁeec%%g el%fné%%eét s ab_brewated
FDVIA] [To3eARa aropredeshrstitrents Shhomer2n s siwhichon ayinsoliiete302 from

vardqﬁi@@a@@;@f&lqmmgrp;@@’tggesﬁgugwmg[ﬁ%@ Code Division Multiple
Access s e 2116, sometimes abbreviated CDMA. [195] A Frequency
Hopping Wplg%ﬁ@&%%’éa@cﬁ’ém 3990 gnasp heansidiedabisrevinged vERehng network

[196] A Time-fteppingtN0S0piadeaess: 6B 2 iR 0yisaREYBSmunicating 1100,
abbreViatﬁ%]THMeA'memory 1020 may preferably include at least one non-volatile
memory component.
[174] The non-volatile memory component may preferably include a flash
memory device.
[175] The installation may preferably include programming the flash memory
component to install 302 the program system 2000.
[176] The program system library 2400 may include multiple versions of the program
system 2000, for use in controlling various embodiments of the status reporting device

800 created by the manufacturing process of the system for making 100.

[177] Figure 8B shows a detail of operation 2512 of Figure 8A further providing the micro-
controller module 1000. Operation 2552 supports creating the coupling 212 of the network

interface circuit 1030 to 1104 the means for wirelessly communicating 1100.
[178] In Figures 7A and 8B, the network interface circuit 1030 may preferably support at least

one wireline communications protocol via the network coupling 1104 with the means for

wirelessly communicating 1100.
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[197] And an Orthogonal Frequency Division Multiple access scheme
2122, sometimes abbreviated OFDM. Page 18 WO 2006/047763

P@U%&g&g?@%l% [198] Figure 9A shows a refinement Oquglgv%ﬂgﬁ’ﬁ 104

wireless modulation-demodulation scheme list 2110 of Figure
Figure 9A, at least one version of the Time Division Multiple Access
[178EhéhsesreirmepRunipatieys prefeishayrcipoteta GSbactesk e Bember of a

ill30o081 8881 R NSIIANOL RS F cyRivision.-Multiple Access
Serl(I1:]il?o)16 9js heme 2114 mayé)refer(g’bll?@%%c%’ﬂteré\#% P& scheme 2132.
o e

[20 GRS S B s aplel € d eoiviision abfuktipated SSI.
Acdéss](ChNtArachemecdlimmay preferably include at least one

me of the. CDMA scheme list 0. The CDMA scheme list 2150
mamg%fefr(a%g}%% 6%?@?‘%&6 ot %iﬁ%’os?&egﬁafgﬁgrﬁ‘é’é%sﬁheme
215328 HAnd\aRfidebarmiccHRIA{W-CDMA) access scheme 2154. [201] In

FigpresPAsAtIeaSIORSMELS! f ncy Division
Muﬁg{lﬁ? (OFDM) acggés gﬁ%@ﬁ;%ﬁ%@%&%% g%e%‘%e%% y ﬁiclude at least
on h

PERESEE Or Rl BrsPoineh7d 2 pawetnz) sbiparéaBA BRBws a
refiliégient aopactief hearkaless moduationrdemedulation,schame list

211000f Figuge 8D WhiCFi I the following. [203] At least one version
of tjge ;im/g%ﬁg/ig% Ria ﬁﬁ?gzg(ggéssgggﬁe}ﬂ ‘ﬁfi?%ﬁﬂﬂ)@ﬁéﬂ? the IEEE 1394
preferubiiiertiorRfest@8N access scheme 2130. [204] At least one version

of thggiregﬂgrgcyg@y]jg{ggbi\@lfgg?le Access scheme 2114 (FDMA) may
pre{er(?bly include an AMPs scheme 2132. [205] At least one version of

thel & gjeﬁﬁ%&ﬁmﬂ‘iﬁ‘@lﬂ&&s scheme 2116 (CDMA) may preferably

include at least one member of the CDMA scheme list 2150. [206] At least

1o AN§VErSion tg Orthogonal Frequyency Division Multiple access ‘
Mo R EsT A FRREPALS) eSS PRSP B R Bypey proferably
SUPRAEE o5 BRIMETHE D 181 g[ 20 T #st |eastendoversion dédfie JRERSIZBA DS a wireless
modgt%%%ﬁsd\%ﬁﬁ%m&igﬁss%ﬂgﬁx ipgludg g \RER, %%ﬁ%b A5CT1R S“(;lf}eefggg modulation-
demodulation scheme list 2110 includes, but is not limited to, the following.
[191] A Time Division Multiple Access scheme 2112, sometimes abbreviated TDMA.
[192] A Frequency Division Multiple Access scheme 2114, sometimes abbreviated
FDMA.
[193] And a Spread Spectrum Scheme 2115, which may include variations on one or
more of the following:
[194] A Code Division Multiple Access scheme 2116, sometimes abbreviated
CDMA.
[195] A Frequency Hopping Multiple Access scheme 2118, sometimes
abbreviated FHMA.
[196] A Time Hopping Multiple Access scheme 2120, sometimes abbreviated
THMA.

[197] And an Orthogonal Frequency Division Multiple access scheme 2122,
sometimes abbreviated OFDM.
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[208] At least one version of the IEEE 802.11 access scheme 2134 may
include the IEEE 802.11g access scheme 2135. Page 19 WO

2Q06/ CTIUS2005/039104 [209] At least one versio ég&% <
S%?ga%éé%gz?rg;m Scheme 2115 uses the ANSI 371.1 schempe Zﬂ?a/rq 39104

radio frequency identification and/or location tags. [210] In Figure 9A, the
[19% DM@C%%FH@WQQT@?WWW@P@F&MMMSB maduwigidimitecbtid)ation scheme
list 210 bARdG-O8ACCess scheme 2152, which uses at least one spreading

code to in modulating and demodulating an access channel. [212] A

Wideband CDMA access scheme 2154, sometimes abbreviated
[19-BDRgr N AC DMRkesthemessiog ROt el arspraamion 6oaepRULAISAschemes

teri n odulate an a s channel. [213].
e e e e e 00 of gt e o e
Freapggy, Ripripty MRbRig dcetsh Dddtainchdnamnaler [R4Abritprelsl GAlahO WS AMPs
scheasr@3Efinements of the sensed state 1800 of Figures 6A and 7A. [215] In
Figure 9B, the means 1200 for sensing the state of the container handler
may preferably include a means 1250 for radio frequency sensing a radio

[ZOOﬁeauEm;yetag,@nIaammnamgioprmﬁﬂhgr@&e?mv@i@ﬁDiﬁiﬁ@ﬁe{%@%iﬁ?@kfﬁ\dmﬁy scheme
211488y ' ensed state. 180 eferably include

e S D PV S aIne e geDMA
schegye &l alomay Prefpirbbigura &Rbuhis nesling 6260 foiSrsingthecstaie 152, and

a Wikwaertanes andisnmpy.deseterrbly sghude a means 1260 for sensing a
stack height for a container providing 1262 a container stack height 1264.

In Figure 10A, the sensed state 1800 may preferably include the
[201¢omalgmstack heitfatl 264 peaidedr 12620nhteNerns lat) i eMultiple
or9fh The copipiner stack height 1264 may be interpreted as shown in
( Fig)ure 3B. [217] Figuregfgfe)l%ﬁ%%%s)% %ﬁ?? & %ﬂ‘?%%ﬁé’&eeﬁfﬁ%aim&ﬁt ¥l access
scheprs 2134 260 for sensing the stacking height, including a stacking height
sensor interface 1266 to a stacking height sensor on the container

dler. [218)] In Figure 9B, the means 1200 for sensing the container
[202ﬂ$1 &r s%té AFEHRTESH) SRariie Hhnadrders Ty dslasensipg atiletisn scheme

list 29 e afiEimire SD2RAic mehakbihe fiRsefigt 1850, of the
[203] At least one version of the Time Division Multiple Access scheme 2112 (TDMA)
may preferably include a GSM access scheme 2130.
[204] At least one version of the Frequency Division Multiple Access scheme 2114
(FDMA) may preferably include an AMPs scheme 2132,
[205] At least one version of the Code Division Multiple Access scheme 2116 (CDMA)
may preferably include at least one member of the CDMA. scheme list 2150.
[206] At least one version of the Orthogonal Frequency Division Multiple access
scheme 2122 (OFDM) may preferably include at least one IEEE 802.11 access scheme
2134,
[207] At least one version of the IEEE 802.11 access scheme 2134 may include
the IEEE 802.11b access scheme 2136.
[208] At least one version of the IEEE 802.11 access scheme 2134 may include
the IEEE 802.11g access scheme 2135.
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Page 20 WO 2006/047763 PCT/QS2005/039104 container handler,
shown in Figure 10E. In Figure 10A, the sensed state 1800 may

PiefesaRlY glude at least one instance of at least one of the,Magking 039104
state list members 1274 provided 1272 by the means 1270 of Figure 9B.

[219] In Figure 9B, the means 1200 for sensing the container handler
stafe0fiayAprietst aboly vinghideftie B}ii@dxﬂirﬂj;eé&dﬁasb}ivﬂl@: perhgeslBB8Ro{SI 371.1

the, SCRARE SENSRAL pagg%;’%% n%mé/enfl %Jﬂ%l . 0@ cr Emn 1282 at least

one member 1284 o tate own in Fig jGire > In Figure
10A, the sensed state 1800 may preferably |nclude at least one instance

[2109f &t leastone, g&@m%%ﬁﬂﬁlwu fg@ﬁﬂyrﬁz%‘%q%?aﬁ%g %(éﬁl}ﬁ?ed to,

cr erg{é Iglf%?ns list member 1280
shai%\% ePiETits GrTHE r%le%%ns“f%‘rcge‘%ﬁw@tslﬁﬁ% f?@@ﬂ??ﬁ@g code to in
comtaihgstihamdieicofodijaties G/aand ¢hanielte that the preferred status

repgting gayice 89 ro f the ¢ ner h dler 78 ma _
o e et R e e Bva. w
Th&RManschemse wsiposienty roaTcadittiecodnt divicrlfran dietinmang ppéfetabiy)dulate

incipdeiaho@ast-ane.Qfthedallying [221] A means for sensing operator
identity 1210, which provides 1212 a sensed operator identity 1214. [222]

A means for sensing container presence 1220, which second provides
[213]1 22 2ares¥iskovcontanefipsasant R4 nf223] Boneamssiesopticald 7A for sensing

the s‘f&l@t@flﬂ?erc%%%?n%?ﬁﬁ'&% 1230, which third provides 1232 an optical

container characteristic 1234 [224] A means for radio frequency tag
sensing 1250 of a radio frequency tag on the container 2 fourth providing

[z1442h::?gars_@oﬁamews%ﬁéfeﬁh@ﬂaﬁst@mﬂ@%s@%@t&W{%B&Q BIRINRI7A.
stack height sensing 1260 of the container 2 fifth providing 1262 a

container stack height 1264. In certain embodiments the means for
[215¢omtaifigmstaark Heightasnsiy ¥36Qmayepmicsaily dmejweé@lﬁ@ra swvtaler may

8] e S s SR D S 0

ontainer proviai |ne S
providizg Bsthe ma@ma@rsémefmguem%agsmmﬁmmmé 0AQEhe sensed state 1800 may

preferably include the container radio frequency tag 1254 provided 1252 by the means 1250 of
Figure 9B.

[216] In Figure 9B, the means 1200 for sensing the state of the container handler may
preferably include a means 1260 for sensing a stack height for a container providing 1262 a
container stack height 1264. In Figure 10A, the sensed state 1800 may preferably include the
container stack height 1264 provided 1262 by the means 1260 of Figure 9B. The container stack
height 1264 may be interpreted as shown in Figure 3B.

[217] Figure 10D shows a further preferred embodiment of the means 1260 for sensing the
stacking height, including a stacking height sensor interface 1266 to a stacking height sensor on

the container handler.

[218] In Figure 9B, the means 1200 for sensing the container handler state may preferably

include a means 1270 for sensing at least one member 1274 of a machine state list 1850, of the
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[227] At least one crane sensor means list member 1280 seventh

providing 1282 at least one crane state list member 1284 of a crane state

lisy 490 Ri-Figure 12B. The crane Page 21 WO 2006/0477681/ys2005/039104

PCT/US2005/039104 sensor means list member 1280 is a member of the

crane sensor means list 1300 shown in Figure 12A. [228] A means for_
contaipes; handlsst SersizeFioTe Kiichtdins pvidingRt8 gaoriglifenagipeferably

incli26: [229,AbensantaineLeieasd 325 haw RaeiAb v be fenaled SIMIAIY, o e

the spreader state list 1420 of Figure 12D. [230] In certain
127%%%%&%%% g&%ﬁ QY EIAIBRfdr use on a UTR truck 10, the means for

sensing container size 1216 may include an ultrasonic sensor to estimate

e inersize on th a bomb cart 14, [231] Th uItraso_nic
e RSty o S SR h A% R0 SP RO SR EY 2ty
includsithe f8llpyiemiAilerstives s B mitennsfoseansingaes tiistern in Figure

11Aveeighitd 228 eightaenth-ieuidingsl 249 a.cRNEIRGL WRIght %%é‘l -Vé?r%. In Figure

And a means for. sing container damage 1244 nineteent
IOAig%SS“S&n %F e]rgggrﬁ’ﬁ PELHRIN SIS 35 Joppi PRSJRFETB, ahetJestbose of the

crangoiabsinlétiomsnbEsoRé4opralidtdhi § dyidirgsmay heos MBARY Tist member 1280 of
Figd'fg@gmented. [235] Among providings similgrly impleme_znted,.these

providings may share a single communication me_chanlsm with the

computer 1010. [236] Among providings similarly implemented, these

[2200rovigliRgSBT Y WSS M PR FOMpRicalianMechanisms th e tlg, container
han omo@%ter 10% . [237]. In Figure 9B, some or all of the providings may be

ftinctlyifp 160 YOS Rrgrirdeond shriysresmenreg dreigasode sasious of
the tensimondandariCerefthe fialtowing: 1329} Pravidesd 22 S8P%6%: 1200 shown in

i i i container
o R A e A e o
least]_%@’f the following
[221] A means for sensing operator identity 1210, which provides 1212 a sensed
operator identity 1214.
[222] A means for sensing container presence 1220, which second provides 1222 a
sensed container present 1224,
[223] A means for optical container code sensing 1230, which third provides 1232 an
optical container characteristic 1234.
[224] A means for radio frequency tag sensing 1250 of a radio frequency tag on the
container 2 fourth providing 1252 a container radio frequency tag 1254.
[225] A means for container stack height sensing 1260 of the container 2 fifth providing
1262 a container stack height 1264. In certain embodiments the means for container stack
height sensing 1260 may preferably include a cam switch.
[226] At least one means for sensing a machine state list member 1270 of the container
handler, sixth providing 1272 a machine state list member 1274 of the machine state list
1850, shown in Figure 10E.
[227] At least one crane sensor means list member 1280 seventh providing 1282 at least

one crane state list member 1284 of a crane state list 1400 of Figure 12B. The crane
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[242] fourth providing 1252 a container radio frequency tag 1254, [243]
fifth providing 1262 a container stack height 1264, [244] sixth providing

132 Rdashipe state list member 1274, Page 22 WO 2006/94F{Rss/039104
PCT/US2005/039104 [245] seventh providing 1282 at least one crane

state list member 1284 of the crane state list 1400 shown in Figure 12B,
[2461sevarseae fith peoviding 802t 8 meovhtaniehsizent 226;0[2473mitjkté0ttishown in
proy'igiﬂg 1240 a container weight 1242, and [248] nineteenth providing

1246 a container damage estimate 1248. [249] By way of example, the

seventh proWEiRY TLAPBRE gAY St hIGuisErHrsaRTRY  deraria o iontainer

a stiadd&arrier 54, may preferably use at least one of the Synchronous

Serial Int e.rotocql 2101, the RS-232 Protocol 2104, the RS-42

Protocol ;{%%Fa%%%rc i Q[eaL 'RE-486 % oré‘SVZlilﬁglfg'go}b?hgee%We B#%E}P’ fo the
means lissprredsbeietEdB0 R/ offéterablylinclude the meanslf.or sensing '
trolley positipn 1360 faurtepniumavding &%&érﬁ&exseoggagngqﬁ?‘%&%{'@o, the

Figure 12A. [251] The crane sensor means list member 1280 m _
preferablyifititidetHETHRAFOIRINER fER gl RHisPHeigRE Iy (rfiftelgiashnic sensor to

providing &8r2ia theisshsightsit3 oh. th232EE bearpeapsdarigensing trolley

position 1 and/or the means for sensing hoist height 1370 may .
preferablﬁ%(gu el%llrltéli%sr())}l absoiute I@Bﬁ%ﬁ%e%@o%é@m%ﬁ%ﬁé& E%ﬁlbwlde of the
shaft or stentiarer SHaftsiiags] Figontalm@rsighdd26some refinements of the

senses state L800.PE&gHERS H4LAR %gxéhp?%el H{%@n%%?n%%ﬂ% fgg% Fy container

sensing state 1200 of Figure 9B. The sensed state 1800 may pref
incligiéYt isst one of the following, [254] The sensed operator identity

121431258hd hersensedcontainet esrntdhaide Thesansed eanialoRing 1246 a

preser ti%gz(ﬁ Irrpaé)é Cgtriefgt%agxgbe a boolean value of true or false. [256]
The op?lca COntamar characteristic 1234. [257] The container radio

frequency tag 1254.
[234] In Figure 9B, the various combinations of some or all of the providings may be similarly
implemented.
[235] Among providings similarly implemented, these providings may share a single
communication mechanism with the computer 1010.
[236] Among providings similarly implemented, these providings may use multiple

communication mechanisms with the computer 1010,
[237] In Figure 9B, some or all of the providings may be distinctly implemented.

[238] In Figure 9B, the providings may include at Ieast one instance of the following:
[239] provides 1212 a sensed operator identity 1214,
[240] second provides 1222 a sensed container present 1224,
[241] third provides 1232 an optical container characteristic 1234,
[242] fourth providing 1252 a container radio frequency tag 1254,
[243] fifth providing 1262 a container stack height 1264,
[244] sixth providing 1272 a machine state list member 1274,
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[258] The container stack height 1264. The container stack height 1264
may be interpreted as in the discussion of Figure 3B. [259] At least one

Ingl@R6R 0f-atdeast one machine state list member 1274. [26Q)Mtd8@Rk030104

one of the crane state list members 1284. [261] The container size 1226.

[262] The container weight 1242. Page 23 WO 2006/047763
POFRIS 280/ opRAi{Re IR het dontainerdaesinge sstirmater 283, {P6é |crane state
Theigptcsl GeRtaines @@@t’eristic 1234 of Figures 9B and 10A may

preifl[ ly include at least one instance of a member of a container code

chafa

erfSTENET LY BEP ViHBe/ S EiERFEMEOBZ AN may preferably

inclade] [268hiacndnpainetigotiBitextdi0R{265)a viaw 1704 of thoe6 .
contaiper fthe contajner 2, and [267] a compression 1706 of the
vier\l/v%fl Oé{ﬁ §%%e§t§gé%§}§éllgé%§§ %lcgﬁ lg%gﬁf]“aiaﬁ‘éF %&ﬁ%%?&gures 11A

and 11B show examples of the view 1704 in Figure |IOB, of the container

[249]0d§/4x@wm%ﬂi§l‘é{qgeo§é&gﬁl§iﬁ%ﬁaﬂ@ %t%@ﬁ{g&-gfgﬂgfb&e 3 gub%@i' tire gantry
and 4A. The gl w 1704 of the container code 4 may preferably and

Crang et AR SRABES IEAREH ofr 4Py Jtlerahirites gioleashrine@dimaiieghponous Serial

Intef260 picheccb2ipietriS-LE0@0idbe view, IOrInay melues, Ut iSHad the RS-485
Protg%iltﬁ‘ilot?’ a still frame compression and/or a motion sequence ‘
compression of a succession of frames of views. [270] The compression

1766°Maybe aeleastisaryareligsutndiappRing prderdiensicnatii2 Bans for
blogleransfoney: sbsHoRSIHw %ﬁ@éﬁﬁﬁ%ﬁﬁig% ?é@fas{%ﬁéﬁ%%ﬁon 64 as in

and/or a 2-D wavelet filter bank. [271] Alternatively, the compréssion 1706
ma%}%gea]t%éast partly the result of a fractal compression method. [272]

Figiatd 11 1TGeshranessas@asamidiof Hienbentaide reo dedmibly Q%%HE iy HI%eans for
10B, [273] The contai de text 1702 be at least partly the result
of ?)%%%% 18 1631%3% gﬁ?ﬁg’nl Fgﬁhfﬁ%“legl t%T [%)/g \’}%W?L%ﬁ}%##/ ure 11B.
[252] The means for sensing trolley position 1360 and/or the means for sensing hoist
height 1370 may preferably include a rotary absolute optical encoder with either a hollow

shaft or standard shaft.

[253] Figure 10A shows some refinements of the sensed state 1800 of Figures 6A and 7A based
upon the means for sensing state 1200 of Figure 9B. The sensed state 1800 may preferably
include at least one of the following,

[254] The sensed operator identity 1214.

[255] The sensed container present 1224. The sensed container present 1224 may

preferably be a boolean value of true or false.

[256] The optical container characteristic 1234.

[257] The container radio frequency tag 1254.

[258] The container stack height 1264. The container stack height 1264 may be

interpreted as in the discussion of Figure 3B.

[259] At least one instance of at least one machine state list member 1274,

[260] At least one of the crane state list members 1284.

[261] The container size 1226.

[262] The container weight 1242.
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[274] The means for optical container code sensing 1230 of Figure 9B
may include optical character recognition capabilities, which may be

eRogied as.a separate optical character recognition hardwg %@rfbsmo .
2/5] The

or as a separate optical character recognition program system.
separate optical character recognition hardware module may reside within
the[20¥ariBhforcopticat ¢ontgirsticadel 3éRising 1230 and/or may be
coupled to the means for optical container code sensing 1230. Page 24
WO 20061047763 PCTIUS2005/039104 [276] The separate optical
[26%h aFae et SepitiaaT shegemisisleat mblimstd @Bvithin! fde maepreéefobly include

at 1pticad m&&%@%@@&%@g %@ﬁ@ﬂ%ﬁr%@ﬁ%@!@ i%@,esﬁ%%”ﬁ Figure
for. optical co tamgr,code sensing 1230. [277] As used herein, a video

108 AR S AL DL P58 1R M helong to a list including at least a video
carti®d, a digitahvidedaaméra2and a charged coupled array. A video

maging devies 1238, A iher inlude Ay of the folowin: a computer.

a é%t memory, an image processor and a flash hghting System. [278]
Thé“8tdtud TepBreitiradvRecstn siemidifd eAtmayrinthaderdnoptibalcontainer 2.

characteristic system as the means for optical container code sensing
230 of Figure 9B, in hqusing 3000 of Figures 1, 2, SA and 5B. [279] The
268 Tor WA COATSF CHHEP S A T80 A745) McHE<al et Sheootaier
codafdppirelyrasly ddonohthedeide thimagingetlevie®i§2d8 of FAguie kO Ghe view 1704
£ gonsed i g ficsh housin 0 and a second.housing, 3110 as.in Figures .
>*Tand 2. [28%]6Th%%%§%%%r§§1%3”§1%‘ r%%é"fﬁ%'%“’e?%‘r"{ BUENG iﬁ%ﬁ’ﬁfx sides of
the peiERERanically coupled to a container handler 20 or 30 as in Figures 1

anghRo{28H: Wagstaluis eper iraEayice 1899 H}ﬁ%’ iASNEMAE AIRASEd to, a sl
on% andggreferably more than one, light 3120. The lights 3120 may be
co

PBife COMPERRGIY TR At bR UARR ARETSRORRABIRI§282] The Frschtcel frames of

cowpdimg of the means for optical container code sensing 1230 to the

rubbe tir%&ant%crane 2%%1 y preferahly include a mechanjcal shock

abtl%rg]e (o r%% fptession ||It§ .nfz)ly fbe at fenst partly the Tt of applying a two
dimensional (2-D) block transform, such as the 2-D Discrete Cosine Transform (DCT)
and/or a 2-D wavelet filter bank.
[271] Alternatively, the compression 1706 may be at least partly the result of a fractal

compression method.

[272] Figure 11C shows an example of the container code text 1702 of Figure 10B.

[273] The container code text 1702 may be at least partly the result of optical character
recognition applied to the view 1704 of Figure 11B.

[274] The means for optical container code sensing 1230 of Figure 9B may include
optical character recognition capabilities, which may be embodied as a separate optical
character recognition hardware module or as a separate optical character recognition
program system.

[275] The separate optical character recognition hardware module may reside within the
means for optical container code sensing 1230 and/or may be coupled to the means for

optical container code sensing 1230.
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[283] Figure 10C shows some preferred alternative embodiments of the
means for optical container code sensing 1230 of Figure 9B. The means

foggRbkalSontainer code sensing 1230 of the container codg4-RIRiA8/039104
container 2 may preferably include any combination of the following. [284]

A video interface 1236 to receive at least one optical container
chaeaeteriBiicst@a4dteofihieat ointainer eose#id2 Rl Mleastanenideside within the
imagin vice.1238 to create at least o tical container ¢ cteristic
o e e e R O TSP g i aans for
sepaiiad povsing eavds/erdeioatlddlas shown by the first housing 3100
and/or the second housing 3110 in Figures 1, 2, and 5A. Page 25 WO
2006/047763 PCT/US2005/039104 [286] At least one image processor
(2735 s Brodias Xifsrierse divisadraR sy helonptiea shiathuling at least a

videharaetehstigit? 3de2 Cathdrhevieehinag ng:pleviseal2 38 mayhelongde e 1238

list including at least a video camera, a digital video camera, and a
PR e s ey pepgrsor nd
a flgplelughéingriy Béthe following: a computer, a digital memory, an instance of

the image processor 1239 and/or a flash lighting system. [289] Figure

10D shows a further preferred embodiment of the means for container
[27élaéﬂe%%?&mf§@ﬁ§ﬂeg%‘ﬁee?ﬂ%% Gigg 2t dering Hedgrnsaisal dhtedisgistic system
as 1206616 HStpekingditighvrsenseemihde3oTtRinae B AleiodSnOR®0 of Figures 1,
95 tac%i# height sensor, which may be preferred, is a draw wire encoder.
’ ?25’8) e draw wire encoder may be preferred when the container handler
is dZiéastToneeithéofoliniei gotirnrulsods ticesgent3senang i20lutreasidast one and

PickeI4 9y ﬁv@Qfl%%H%m%?é%@ﬂéﬁ%@&ﬁ@g&@q/&'f,tﬁgugé@qdaj%rst housing

carrier 54. [291] Alternatively, the stacking height sensor may be an
abstRenssreadiveringdet? 1oliewtrd e Shows a preferred
em{asdiment aithehmaciine stateisink88Qoddersuariing 15tate lidel 8R0hanically

may include, but isnatlimiiz0.0, (2831 8 ipverse motgn 1852, [204] a
frequent stops coun )
[281] The status reporting device 800 may also include at least one, and preferably more
than one, light 3120. The lights 3120 may be controlled through interaction with the
invention.
[282] The mechanical coupling of the means for optical container code sensing 1230 to
the rubber tire gantry crane 20 may preferably include a mechanical shock absorber to

improve reliability.

[283] Figure 10C shows some preferred alternative embodiments of the means for optical
container code sensing 1230 of Figure 9B. The means for optical container code sensing 1230 of
the container code 4 on the container 2 may preferably include any combination of the following.
[284] A video interface 1236 to receive at least one optical container characteristic 1234
of the container code 4.
[285] At least one video imaging device 1238 to create at least one optical container
characteristic 1234 of the container code. The video imaging device 1238 may be in a
separate housing and/or location as shown by the first housing 3100 and/or the second

housing 3110 in Figures 1, 2, and 5A.
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[295] a collision state 1856, [296] a fuel level 1858, [297] a compass
reading 1860, [298] a wind speed 1862. In certain embodiments, the wind

SR&ES SoiRRY-Hdsther indicate a wind direction, [299] a vehicle W?S;lﬁ%smm
and [300] a vehicle braking system state 1866. [301] In some pre errec{

embodiments, the means for sensing a machine state list member 1270,
the [Ata¢hintlststerisimgmberd2Fd1TRduaes the s hitdtos peatk B8 Gbsmay of the

preferably. inclyde i e ha sor counting the drive shaft revolutions.
Pagg 26 \(IJVO 200(?%(?%%6? TIBCC 52005/039104 [302] Figure 10E shows

a ptéteirethermssniimestnss dheisndehthamerabeliing 1830lst Hachndiclinkleast a video

stateuist:l 890,y inglulechuhis ReLBiied ipid seysrse motion 1852, a
, atuyel leve ,and a

fre t s count 1854, a collision state 1 )
o 1R BBOE O S S 5o R S e S e eing: o
sensoneans digitiBoG relatedntnnarvbersthit 280.ef bigtse @BLBPui/or a flash
128, glg%g%g.e details of the crane state list 1400 related to members

1284 ot Figures 9B and 10A. Figure 12C shows some details of a

twistlock list 1410 related to members 1314 of Figure 12A. Figure 12D

[28ShOWSIROTDS SeialS ol ihe: SPERIARIHBIR RN RIARIAD MRBDE Sack height

1324 of Figure, 12A. Figure 12E shows some details of the landing state
sengiap 1230 PRiatEngs Hehbehs AR sPEyEre LR 00 A Taghing hoghdrerser on the
contdnme ldethds 7. thacrandkisensegheanstistvhafOmelated fe-ailed St 0ON@raw wire
encdagtance of the crane sensor means list member 1280 of Figure 9B. The

crane sensor means list 1300 preferably includes at least one of the

foll Wity [Eos|AvhEsnh sterdwistiockesebingdI Bhendightpabviding 8112 at least

a tigllock sameadnstale18l4 1308kt e means dr s ??vﬁt@f §§QEéncgp loader 50,
1320 to ninth provide 1322 a spreader sensed state 1324. [307] The

megﬁ‘?§eﬁfrh§é&}‘f§ﬁ¥g4@cﬁ?fgﬂ’fép‘?eﬁ%ﬁ%5f§§tﬁé‘fenth provide 1332 a sensed

lanfing] staterha@ly, the stacking height sensor may be an absolute/hollow shaft encoder.

[292] Figure 10E shows a preferred embodiment of the machine state list 1850. The machine
state list 1850 may include, but is not limited to,

[293] areverse motion 1852,

[294] a frequent stops count 1854,

[295] acollision state 1856,

[296] a fuel level 1858,

[297] a compass reading 1860,

[298] a wind speed 1862. In certain embodiments, the wind speed may further indicate a

wind direction,

[299] a vehicle speed 1864, and

[300] a vehicle braking system state 1866.

[301] In some preferred embodiments, the means for sensing a machine state list

member 1270, the machine state list member 1274 includes the vehicle speed 1864, may

preferably include a drive shaft sensor counting the drive shaft revolutions.
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[308] The means for sensing trolley position 1360 fourteenth providing
1362 a trolley position 1364. [309] The means for sensing hoist height

1374PAfiftegmtpsproviding 1372 a hoist height 1374. [310] The ypgans iRlos0104
sensing trolley position 1360 and/or the means for sensing hoist height

1370 may preferably include a rotary absolute optical encoder with either
[307% hBigswe LHafiherstamerfershafb[gimpin ¢ gurendindbetist 8K SeTtReachine

Stater $83 thaprefarabpuisianes tyy e,lis 1410 shown in
s ok St e 105 Bharh o coun

ROBi2ia (1% pIush e bR ardoteataras Ferdimedge 0 7 WO
2006/047763 PCT/1JS2005/039104 [312] In Figure 12A, the spreader

e S 24, preferaply is a member of a spreader state list 1420
3 Ogjh%?w%g in T@ltgu%ﬁo‘ﬁ &Iﬁg%r%%iﬁ SR SR TSSO SRERr disiid A el to members
128Gnefubiiagrea $8n ostredaBiidervepreat Rdlsaotivatyrfnet aoktainer fpreadied to
g1 SINFEr{aat coptanersore : foot container, . ..
e ﬁ:ead 1424, aig&riolE a forty-five foo?g(glgen"t%%gfg ggrsgsaggﬁ %5%%%3%?%&%?%{ fist 1410

S " .
relate {0 TRAmBRTS iy CLdppert e irumd shastiseraecl aiapadfi Hirstender state list
142G utiset of thentpreasier staiguist 2420id3kAbBYsNIAN 868X aBRAIS oIGEHANN state

list ﬂ{ﬁf?gfetgdet@?bfgn@%qt% 4%%1?%63%(1? sensed state 1324 may be limited

to a subset of the spreader s S %420 consisting of the twenty foot
container spread 1422 and the forty foot container spread 1424. [315] In

1304 iQuER L AAALRR, SERSER RRHDGSIAIG 1334, D58 Iﬁéggl)%sésls_@i?? Vge%%zlrtgfa?least one

.. landing state list 1430 shown in Flgure 12E. Figure 1 st
mstafé??a‘?ﬁgbét&‘l@ﬁ&&%@ﬁ%ﬁjﬂ% Fremaridbt OseAtdigus STanbha erendaietient means list

130GstaseeidBAin3lddkigene dboshrwslRame details of the crane state list
e D s
[3BAtT hdltwistlock sensed state 1314, [318] The spreader sensed state
1-%366] [3a: &Q%%F@&é%@@&ﬁf@eﬂé”& %0 ninth provide 1322 a spreader sensed
state 1324.
[307] The means for sensing container landing 1330 to tenth provide 1332 a sensed
landing state 1334.
[308] The means for sensing trolley position 1360 fourteenth providing 1362 a trolley
position 1364.
[309] The means for sensing hoist height 1370 fifteenth providing 1372 a hoist height
1374.
[310] The means for sensing trolley position 1360 and/or the means for sensing hoist
height 1370 may preferably include a rotary absolute optical encoder with either a hollow
shaft or standard shaft.

[311] In Figure 12A, the twistlock sensed state 1314, preferably, is a member of a twistlock

state list 1410 shown in Figure 12C. Figure 12C shows the twistlock state list 1410 including a
twistlock-on state 1412 and a twistlock-off state 1414.
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[320] Figure 13A shows a refinement of the status reporting device 800 of
Figures 6A and 7A where the sensing means 1200 includes coupling

1307 i dosragie spreader interface connection 1340. The cranesRYAB 104
interface connection 1340 preferably provides at least one of the crane

state list 1400 members as shown in Figure 12B. [321] Figure 13B shows
[313 refifegnent 24 tie statuderepodingatevioa 80erabbig e sAmRNG 7L spreader state

. re the sensin 1200, jncludes.coupling 1202 to . .
st L e L RS 15 20 st on oot
confsrasridersat ldast oiecoitiieotranieistatertid1 400, mdmbefsotaesihgwnspread 1428,

andhl 8B ok3ZALE éﬁf&gﬁ i@ﬁ,%ﬁ?asﬂ% %U%ef&%kmﬂ&ﬁ{e}gﬂx@aﬁfﬁ%! res
6A, 7A and 13A, coupled 1352 to the PLC 1350. The coupling 1352 may

prefetably iHiRTE ¢ BRASRFES MATLSHERABIL C SoRSRAY TsasRe! Siipy&p24 limited to a
200GG6H4{/o1GRRA TS 20331639204 1352. The serial communications

coupli 52 preferably supports a version of at least gne, member of a

o o Ty Lo B o v e Bl e PO e dned stae
spréddferinidddinicdrinactinel 84 thofspieader $B% hindyl 480reisittieg of the twenty
SPrERAereneehRIie 4324 85 O-§195& Sod iR g signaisare the

"spreader is at least at twenty feet", and the "spreader is at forty feet". If

the "spreader is at least at twenty feet" is true and the "spreader is at forty
[31feelh iBifalse] Themthesensedispraadersiterd@zdlindicatastiner 6fangnding state
, ader is.set.for twenty. feet. "spreader is at least at tyyenty feet" is
i T BA T B oy TP e 2R L St Sy = anded
state i P82 4 irdtilbated ttasecrédfe spreader set for forty feet. [324] Figure

13A shows a refinement of the status reporting device 800 of Figures 6A

and 7A where the means for sensing state 1200 includes a crane

[31QrBigyes I FaeEscisirredtian: Lidke s Pt s S priiideioifte qrees state list

merSbANESHAT L34 poafenalypronddes atiaasisoneoopesper Pidbe i east one of
the %ﬁg%list 1400 as shown in Figure 12B. [326] The crane spreader interface

connection 1340 eleventh provides 1344 the twistlock sensed state 1314.
[32[31The Traneispdastesdhterfateldonnection 1340 twelfth provides 1346

thespgeaqqr %@mgsg}ggg 432440328] The crane spreader interface

connection 1340 thirteenth provides 1348 the sensed
[319] The sensed landing state 1334.

[320] Figure 13A shows a refinement of the status reporting device 800 of Figures 6A and 7A
where the sensing means 1200 includes coupling 1202 to a crane spreader interface connection
1340. The crane spreader interface connection 1340 preferably provides at least one of the crane

state list 1400 members as shown in Figure 12B.

[321] Figure 13B shows a refinement of the status reporting device 800 of Figures 6A and 7A
where the sensing means 1200 includes coupling 1202 to a Programmable Logic Controller
(PLC) 1350. The PLC 1350 preferably provides at least one of the crane state list 1400 members
as shown in Figure 12B.

[322] Figure 13B also shows the computer 1010 of Figures 6A, 7A and 13A, coupled 1352 to

the PLC 1350. The coupling 1352 may preferably include a serial communications coupling
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landing state 1334. [329] Figure 13A also shows the status reporting
device 800 with the means for sensing state 1200 of the container

hanrsiiessfdfigluding a crane sensor coupling 1342 of the corppytgs3etlB9104
of Figures 6A and 7A to the crane spreader interface connection 1340.

[330] The crane sensor coupling 1342 may preferably include conversion
135¢irdbarserintedavathicaperaltehiningt 38/ orafetpnly pop ot thegsimpufert least one

merkOQr TREGPPNRESINMCH Rty Ay iRterface AC lines through relays.

[331] In certain embodiments, the crane sensor coupling 1342 may be
included in the second communicative coupling 1202 of the

[323\]1icmgrafa@tm@tamglﬁylael@lﬁﬁe%&/mm& ﬁa@aﬂa&f@fﬁ%ﬁmlﬁj‘?@%ﬁ?&a 13A may
age 29 WO 2006/047763 PCT/US2005/039104 [332] Alternatively, the

con i SENEAF SBUI o iy o Bk RAGH GG et st e
at twontmfwitmmd@tq@he@mato&mefmﬁirdfabmﬁmteamLdelaa&@@t wittnthhdeet” is
trud BERAR FLrSERSINRGSIBIE 1200:d333] By of RXATRIGaLh Etgei 4 indicates the

spreader interface connéection 1340 of Figure 13A may contain

crang sarsat dp et 3Bat o fivo SRIFRIET [8 3k jerRehiBeaigniRs e tthe and the
“spr&jdeeaderfistatiiensks tnentydoot sanddhprespreader isratifamtdont Bedipreader
set grt?oe 'S r?ader is at least at twenty foot" is true and the "spreader is at

or y%oef\’3 is false, then the sensed spreader state 1324 indicates the

crane spreader is set for twenty foot. [336] If the "spreader is at least at

[3 215‘1"91519{1{9 QEA%H&&% %ﬂ@ﬁﬁ&neﬁﬁ r&atﬂg rst’ghg J%EYTISQ ﬁe\iﬁy 860 %ﬂgs 6A and 7TA

sensed spreader state 1324 indicates the crane spreader set for forty foot.

whargshg BpARRlPoTeRam RS ORI spReats PRAdsT R coRrRetmITctRad 0.
Figes] 3fhmapneosiaitthenspteadesseosed state feRhBS thiearignalsast one

[338] The two, signals are the "spreader is at least at twenty foot", the

oo PTG TR B AN SPTEABF G  rory-fve foor

[33F A6 thétspreadesisalde dsteattwertyrfanidns 1846, thevtafreadeidis at344 the
for%,ﬁg%‘&sse@@gst%ng@g‘ "spreader is at least forty-five foot" is false,

then the sensed spreader state
[327] The crane spreader interface connection 1340 twelfth provides 1346 the spreader

sensed state 1324.
[328] The crane spreader interface connection 1340 thirteenth provides 1348 the sensed
landing state 1334.

[329] Figure 13A also shows the status reporting device 800 with the means for sensing state
1200 of the container handler 78 including a crane sensor coupling 1342 of the computer 1010 of
Figures 6A and 7A to the crane spreader interface connection 1340.
[330] The crane sensor coupling 1342 may preferably include conversion circuitry
interfaced to parallel input and/or output ports of the computer 1010. The conversion
circuitry may interface AC lines through relays.
[331] In certain embodiments, the crane sensor coupling 1342 may be included in the
second communicative coupling 1202 of the micro-controller module 1000 with the

means for sensing state 1200.
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1324 indicates the crane spreader is set for twenty foot. [340] If the _
"spreader is at least at twenty foot" is true, the "spreader is at forty foot" is

tr {hecspreader is at least forty-five foot” is false then yzfq/%gg[@ ﬂf 04
spwr?ga%{ggr/sﬁatgs 1324 indicates the crane spreader set for forty foot. gl ?

the "spreader is at least at twenty foot" is true, the "spreader is at forty
foot3B2]trudicandithly,"dpreade sl leagifosty shvenfephoisH uecther thehe second
sen ager indicates.the crane s rea% r or forty-five
foot§i342] I% Figu?ge%%lh%%s%oﬂr)%e%?%ﬂ%ﬁﬁé; TGS %y?gé s%tﬁa means for
impieRsBsEaeAdiBng those providings similarly implemented, they may

use the same of different mechanisms to provide. Alternatively, some of

[33§1eA§rovidin s may be distinctly implemented. The providings of Figure

ThAGIS 3437 e BretehthBrerHte RirshaciserRersifsck 9ol Stael 3A may

conle3d the Ragel@Giel 20061047 268/8 6igHl§2005/039104 [344] The twelfth

[33

provi e spreader.sensed state 1324. [345] The thirteenth, .
proyéi%gz ﬁégﬁes%gﬁgeaéelén%iﬁ r?sat%?lé 1i§§§af§f%fré¥g??fét 1§B§s%8\/\f§r§ader is at
refifdpRiof the status reporting device 800 of Figures 6A and 7A, with

the mEANs$tiok Sepsiag Skale1dR00 tBiner LAnIR <3 dnglud »
Pro%r%g&%g glfs})%ic E:ontroller 1%%%% i?gggetimegs c errél%%%gPQI?é% 1y foot

[34 RS FRSIs SHERAE: Eioidr i Sise 5 ire ity Tsasas aet for twenty

leasb@ne member of the crane state list 1400 as shown in Figure 12B.

[34 ef ly, the Progr able Logic Controller 1350 may fourteenth ,
proﬁ({éﬁ 1%@49&13 r?v%cllse'fkl)c tagg;ang%s%(}vé%%g %?3[41.8 [@ﬁ@?ért erﬁ%llé?ci)ﬂés at forty foot

Pro§iasanis|ée syiccCemensits ste850 Mayditaentis providprdl%6 s¢hfor forty foot.

spreader sensed state 1324. [350] Preferably, the Programmable Logic

ontroller 1350 ma%gsixteenth provide 1358 the sensed landing state

33N S PERAPEP AN S uh Shpeatite BSHAST<9BRTAECaE\AGR 8BBigure 13A may

contail tidinpréadacenst Crane iSeAsariheaupiings1 352 of the computer 1010 of

Figt’&@a 6%?167 évgnsgg%ﬁ'sa\ é’%@tglgh@s;@égger? EQ rzrtlcaltg.!a%t Ié(t)g\ix(f:en(f:yo c}(r)gl!etgél' §35p9'eader is at
forty foot”, and the “spreader is at least forty-five foot”.
[339] If the “spreader is at least at twenty foot” is true, the “spreader is at forty foot” is
false, and the “spreader is at least forty-five foot” is false, then the sensed spreader state
1324 indicates the crane spreader is set for twenty foot.
[340] If the “spreader is at least at twenty foot” is true, the “spreader is at forty foot” is
true, and the “spreader is at least forty-five foot” is false then the sensed spreader state
1324 indicates the crane spreader set for forty foot.
[341] If the “spreader is at least at twenty foot” is true, the “spreader is at forty foot” is
true, and the “spreader is at least forty-five foot” is true then the sensed spreader state

1324 indicates the crane spreader set for forty-five foot.

[342] In Figure 13A, some or all of the providings may be similarly implemented. Among those

providings similarly implemented, they may use the same of different mechanisms to provide.

Alternatively, some of the providings may be distinctly implemented. The providings of Figure

13A include

[343] The eleventh provides 1344 the twistlock sensed state 1314.
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[352] The second crane sensor coupling 1352 may preferably include a
serial communications coupling 1352. [353] The serial communications

CRURLRG 4BR& Preferably supports a version of at least one @@%@{0@@9104
serial protocol list 2100 of Figure 8C. [354] In Figure 13B, some or all of

the providings maybe similarly implemented. Among those providings
sim[mmy impewefitestothey May thsephedanwpidiffieresdanechanisms to

pq%%%ante é\égro |Solrr?gs otat ﬁ‘?gu%g\élds\fgglsnc?’% e, ?ﬁg}:‘ourteenth

prowde 1354 the twistlock sensed state 1314. [356] The fifteenth provide

[34 35964he %B’Beﬁfé)%%ﬁ?ﬁ@n%ﬁtt%flé%taﬁ@@Jﬁaﬁ§%§ﬁ8@§w6@\ﬁ%§§§ and 7A,
e sensed |anding state 1334. [358] In Figures 13A and 13B, the

Wl’%‘%ﬁamé%%ﬂm@% ritaly ﬁ?@fb?ﬁﬁhﬁ’ e RS RSEPR n b arfsogrammable
Logﬁ@@tﬁiﬂ&ﬂéﬁ&ﬂd@hﬂlﬁbl&i& efddguie 4810Tdﬂe>cm1ta|ner handler 78 may also

3 WO 2006/047763 ssemb
rﬁﬁ ’jmemb%erg c?fnﬁle}%:{orzl}fg e ? Olt gé) erab r)?é”ré)é :hllgaSt one
cormﬁméﬁlhé"ﬁlﬂwm Aty lllﬁtlé@@ f%heh@WﬁRnnrﬁtﬂwf@d%iBFlgure 1 attached to
the [BasMbrcart-AdyINmeesap SiatRNso ke BdiRdiiaek 35omay b atiachedrovide

to an over the road chassis. [359] Figure 14A shows the means for

pro%&?@@%@ﬁff@gd@ﬁﬁﬁé A further including a means for location

couphay 23ekTdvy meansipitecsiion cguing-336 assemblesddtingovide 1356
m'C’i;O cont&oller m yalég_g%) with a means for determining 1500 location

the cortainer handie n Figure 14A, the means for determining

15d@%ymoﬁé Bramerensbind.oigil SWinigoll 861} A minteifdeeiomovide 1358

GlofialERsHinning-SyRLers(GPS). [362] An interface to a Differential.
Global Positioning System (DGPS). [363] A means for wirelessly

determining location, such as by use of a local wireless network providing
[351ﬂne‘@gaie N3RSt S HoRM Heudtiple apeang @&ﬁsmmimlﬂn@ﬂﬁgad SvisBESSne sensor

[364] A radio location unlt 6 V. xample, GPS i
cougm ? .’é C% Arﬂne?n computer gg@; S{t?r% Sl’?‘épo ?V\ﬁA %?h lEl?’rogrammag]e Logic
Controller 1350.
[352] The second crane sensor coupling 1352 may preferably include a serial
communications coupling 1352.

[353] The serial communications coupling 1352 preferably supports a version of at least

one member of a serial protocol list 2100 of Figure 8C.

[354] In Figure 13B, some or all of the providings may be similarly implemented. Among those
providings similarly implemented, they may use the same of different mechanisms to provide.
Alternatively, some of the providings may be distinctly implemented. The providings of Figure
13B include

[355] The fourteenth provide 1354 the twistlock sensed state 1314.

[356] The fifteenth provide 1356 the spreader sensed state 1324,

[357] The sixteenth provide 1358 the sensed landing state 1334.

[358] In Figures 13A and 13B, the container handler 78 may preferably be a version of a

member of the container handler list 80 of Figure 4B. The container handler 78 may also be an
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determining the location of a receiver. DGPS is a refinement of the GPS

using an earth-based reference station to support positional accuracy to

Wity ReRsmetgs. [366] Figure 14B shows a detail flowchart of gReratiafs/ns0104

2512 of Figure 8A further providing the micro-controller module 1000 with

the coupled means 1200 for sensing the state of the container handler of
asseRifyres 6/ andridde @peiationf256 2 upipertaqaditidingdneBy way of example, the

ICro- | c commupicative li

co R maoans fon e et D0 e | NS G AR e 141
certiiptirerions. shold E5 ol bnapbeatiepbes 19 asf vy ke Badfakesesproviding

the micro- controller module 1000 coupled with the means for determining
3591]5%) theL at'g)n th containfer handler of Figure 14A. Operation 2572 .
B5QugdBHE proviaiig the Figes RoRERSIER it te eeiss ondmil f Sty ncluding a
meape fiplilvgatibn 2 dapiing e sTior detes foiningx o) Ooiptihgcionefitbies 232 the micro-

' - 7 CT/US2005/0391

S e S R G e

including the means for wirelessly determining 1510 the location of the
[36@oniaipphkandler. dhedmeansfniialessly 1 serermningid®18:08)% more of the
f 11inc:luqe one or more of the following: [369] An interface to the Global
© (ll-“(’)nslﬁioning System (GPS). [370] An interface to the Differential Global

Po%bip@rﬁy@é&n@({o@ E‘&}:e{lﬂ’@b}tﬂ&hﬁ(gusmm,(mmean_s for wirelessly
detaisBInIAg fedfuaay PiSMde el SIORALAMIALS 1 ullipie,pglenna

sites within the local wireless network to support thie “wire work

detBfAinifgrsarfotatRIsTEeicTméines dnenfonwirclessiyy deterfriding! wireless

151Qcmay nebvamireithel Uuse.or stecaode ohanesimateshthedacaionn the local
1900 i[|1 the memory 1020 accessed 1022 by the computer 1010, as

shoWit HFIGUFE™8A. [372] Figure 15B shows a detail of the program

sysiteh] 2006.dib Fegaties-BA ariid 6B for determining and communicating

the location of the container handler 78. [373] Operation 2072 supports

using the means 1500 of Figure 14A for locating the container handler 78
[36%b, B |ewst prtsradatsn ids the focatidhtd ooonofihisationsaisystehamdiieh supports

detefBilR sAhORBEAHAN 23 ges therveansdanwikaless i CaPMuieatinNgarth-based

100 to
reference station to support positional accuracy to within a meter.

[366] Figure 14B shows a detail flowchart of operation 2512 of Figure 8A further providing the
micro-controller module 1000 with the coupled means 1200 for sensing the state of the container
handler of Figures 6A and 7A. Operation 2562 supports providing the micro-controller module
1000 with the second communicative coupling 1202 to the means for sensing state 1200 of the

container handler.

[367] Figure 14C shows a detail of operation 2512 of Figure 8A further providing the micro-
cpntroller module 1000 coupled with the means for determining 1500 the location the container
handler of Figure 14A. Operation 2572 supports providing the micro-controller module 1000
communicatively coupling 1502 to a means for determining 1500 the location of the container

handler.
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communicate the location 1900. [375] In Figure 15A, the means for
wirelessly communicating 1100 may further include a radio location-tag

URNfe b346d 4 Gertain preferred embodiments, the radio locatiof-iagYiio30104
may act as the means for wirelessly determining 1510 the location 1900

of the container handler 78. [377] The radio location-tag unit may further
[368LipPigrra Iidtignetsaihd meanteinatiesialsistandanchivubich Im@Ayitisaldide, theitisans for
. imj IS | 371.1 standard far radio location tags. .
Wil AU R TEIO MR, S o g BRI B0 HERRC. wiroessy
dettraieh 1E90 0 prdadnterrrsamoareade &llewdwh in Figure 6A. [379] In
suche@nbadimentsothames tar thg:RraaramsaysiemA000 to determine
location may.be non-existent, removing the presence of the operation of
PO dh o) BB DOORTONE H0d B L ASa e G5 530)
Figl¥ell 6Alshmtisdlye themeaysl @20vafdkgulre Gfeinchicingsanany gatifde timed
mery 01 ) erably,access 1022 the
or A RS TR pgoort e
non™isiaH e neidiorsrydeorainieg itheludeatioteadt fastiof tHdipraggenn for wirelessly

systRmAA06: (3881 higuis 16Bishawss detailflpwehart QfoRettion 8a25n 1900
of F%? re 8A further mstalllg the program system 2000 of Figure 6A.

[38 %%@Fé%ﬁ S5EASESREHY ARy SPTeRideHHN %fﬂﬂq%lﬁweéi%% 6A.

memory 1024 of Figure 16A to install at least part of at least one program

1375eR:Qfihe Asogram sy %fet?ﬂ 3000 rg%? Opse%{ﬁéil%”zfﬁ 2 %”110@%@? 6A and 6B for
Insta INg a memory moauie includi g 1 leas parto at leastone of the

detgspeigramisteps s st donginyefditccriamenpacts #§ create at least
partphiheymemeny H20a65a5849.1082 Rikihe campute1Q104 384 locating the

Figures 17 to 2Q show various status reporting devices 800 for the rubber
tire GRRRPT drailes o Bripsiglirisast @A e lFaamMIBR O SHEPBSEIN Witibhgontainer

quahanten&830 of Figure 2. In Figures 17 to 20, the means for sensing
Staﬂ%%o%ﬁ%r%{is&lxosﬁgin ;tlesgsn Stgg tfﬁ%é:lnestaﬂ% Oﬁvlltrselessly communicating 1100 to

communicate the location 1900.

[375] In Figure 15A, the means for wirelessly communicating 1100 may further include a radio
location-tag unit.
[376] In certain preferred embodiments, the radio location-tag unit may act as the means
for wirelessly determining 1510 the location 1900 of the container handler 78.
[377] The radio location-tag unit may further support a national and/or international
standard, which may include, but is not limited to, a version of ANSI 371.1 standard for
radio location tags.
[378] In such embodiments, the local computer 1010 may not require the
location 1900 present in memory 1020, as shown in Figure 6A.
[379] In such embodiments, the need for the program system 2000 to determine
location may be non-existent, removing the presence of the operation of Figure
15B.
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contents and communications. [385] Figure 17 shows the status reporting
device 800 communicating through couplings with [386] The means for

wvelesslyoagnmunicating 1100, [387] The display 3010, maypphieibadddzo104
be a Liquid Crystal Display, and [388] The means for sensing state 1200

includes the following: [389] ine means for sensing operator identity 1210,
{380£ it HAeT TP BRI CeAe Riggto b irshgizgeo:qageietisenemory 1024.

The meamsdol Bensinopeefaabhing eiatedist MmemphsioldlO mé3R2) The4CaN8arTy to the

oS Rk interf onneg:ti n 1340, [393] The means for determinin
s b e TN R e —
systgm@H8), and [394] A second means for determining 1500-B location,

which preferably includes a means for sensing laser trolley position
@Iternativel , this may incorporate a drawwire and/or rotary encoder.
381pateaa WO D0EB 768 P Shuwsiicn 0% Fdigure Bigdretier inelling the
prograserystéor Zeisififiguneahine state list member 1270 provides the
ate 1856, the fuel level 1858, the

fre t C 854, the collision st

wind sgeéﬁf% %OEL%%:% TR 9/%?1 %?%r%l eaézﬁ TR 64 [30BF IRCRIg AL e ey 1024 of
20FiFemidniofdrstdheirgestatertl 008 ddsg providesavissthie G AN HORASAT system
couphing 1342, the following to the computer 1010: [397] The twistlock

se se? state 1_3142{598] The spreader sensed state 1324, which may

e prefSFAlY rdladersgorsialipgeanersanae dtanatudinsy fost part of at

13R4s26nankifépnidhe sprpad sensersiaa el lRIioflch 24 1430 reate at least
1401} he gensedlaagi stae 1354, 1402] Fgure 16 ghows the status
re%) i e via ¢8Gp

orting device 800 communica Y0t $203] The means
for wirelessly communicating 1100, which preferably includes a wireless

[384M %gm:@ e eEasYsRHRPALING: aMels il%goqﬂgedle%%g %% ch}r %g%%%ﬁber tire gantry

scheme 2134, preferably the IEEE 802.11"access scheme
cran%ﬁ%ﬁi%ﬁwﬁe;’ {h ipitanczabediments are useful with the quay crane 30 of Figure 2. In

Figures 17 to 20, the means for sensing state 1200 is disclosed in terms of the details of its

contents and communications.

[385] Figure 17 shows the status reporting device 800 communicating through couplings with
[386] The means for wirelessly communicating 1100,
[387] The display 3010, may preferably be a Liquid Crystal Display, and
[388] The means for sensing state 1200 includes the following:
[389] The means for sensing operator identity 1210,
[390] The means for container stack height sensing 1260,
[391] The means for sensing a machine state list member 1270,
[392] The crane spreader interface connection 1340,
[393] The means for determining 1500 location, further including a Differential
Global Positioning System (DGPS), and
[394] A second means for determining 1500-B location, which preferably
includes a means for sensing laser trolley position Alternatively, this may

incorporate a drawwire and/or rotary encoder.
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may support an Radio Frequency IDentification (RF ID) protocol. [404]
The display 3010, and [405] The means for sensing state 1200, which

pretesalningides the following [406] The means for sensingGpeda#IRl639104
identity 1210, [407] The means for container stack height sensing 1260,

[408] The means for sensing a machine state list member 1270, which
[393rolidBiguselffetigemeste forcouningss matsrolisioni stateri856] 2@ fuevides the

freq'@fﬁ ls &ang ﬂ?‘ﬂ, wing 3Re&d: 18625 %9%]355&? 1€6891§5@”%ﬁ@’v€ﬁ'r@9;@8ed 1862, and
Controller %350, and [410] The means for determining 1500 location,
the VS RALFLBF 0

é?‘ﬁj‘“{he Differential Global Positioning System (DGPS) of
Figure 14A, [411] In Figure 18, the computer 1010 couples through the

rogramm Logic Controller. 1350 with the fallowing: [412] at.least one
[39%5]&%@1%% %gfrzgf%girﬁé%%ﬁnﬁ%?a s Si%%é?%nﬁﬁ%ﬁ‘%vgd Slec‘Bﬁ © crane sensor
couphaang4ér e deHensgabeooBuweeticH Owhich preferably includes a

megys forrsensiRgolaseniraliendpsition. Page 35 WO 2006/047763
PCT/USZ%%5/039104 [41.4]@!%[r ure 17 shows the status reporting device

800-COUpIiy PR IRESERSRES s dadhrhitbrare feehriarabrebbu drdtgure
13A, and [&sioly shBiffereiatisdicdebat RasitiapingSysieny, (AGPS) means
1500 of Fi A. [415] Figure 18 ws the statuys reporting device 800
coupling \}%ﬁﬁh]éﬁﬁﬁéei%% %fsﬁbeuarte 0&@%2&%&@@1%@ Differential

GldBal Positiemisng BydesstisGE) means 1500 of Figure 14A. [416]
Figure 19 shows the status reporting device 800 communicating via
ouplings with [417] The means for wirelessly communicating 1100, which

407, TR B PO Bt 'R SRR 10% S arE it
Fig4@s] 5Ael he:medbis faratsirgle sshymaetesminingobd kupryprsrferaPlihcludes a
AR R e e
coriegifsardyatie ﬂg@;.t@édg},chygmwheme 2136. Alternatively, the wireless modem

may support an Radio Frequency IDentification (RF ID) protocol.

[404] The display 3010, and

[405] 'The means for sensing state 1200, which preferably includes the following
[406] The means for sensing operator identity 1210,
[407] The means for container stack height sensing 1260,
[408] The means for sensing a machine state list member 1270, which provides
the frequent stops count 1854, the collision state 1856, the fuel level 1858 and the
wind speed 1862.
[409] The Programmable Logic Controller 1350, and
[410] The means for determining 1500 location, preferably using the Differential
Global Positioning System (DGPS) of Figure 14A,

[411] In Figure 18, the computer 1010 couples through the Programmable Logic Controller
1350 with the following:

[412] at least one means for container stack height sensing 1260, and

[413] a second means for determining 1500-B location, which preferably includes a

means for sensing laser trolley position.
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[421] The Programmable Logic Controller 1350. [422] The means for
sensing a machine state list member 1270, which preferably provides the

fra@ 80t /6ioRs count 1854, the collision state 1856, the fuel gyl S58039104
and the wind speed 1862. [423] The means for sensing operator identity
1210, similar to 1210 of Figures 17 and 18. [424] Figure 20 shows the
status reporting device 800 coupling with the crane spreader interface

[414Gortgaton71 USRI fhig uraul 3Aparads USINE:EN 8P calipRAN Y dRtd Ladion. spreader
ntefFEQuency tag qg%cgf]ﬁalo_eoé gure 15A. [425] Figure 20 shows the
g device 880 commricating &R EBtpHin ksl fosforirg System

status reporting device
(DGianerfor ke ddsusomunicating 1100 may preferably include the
means for wirelessly determining 1510 location of Figure 15A, which may
referably include a radio frequency tag device. [427] The display 3010.
Hlsﬁli@?ﬂﬁ(ﬁ fhehaTeaihe fserenitne dey e GO Wvhiehling lwitb ShpAPBT TIREO of Figure

13Bnasansifgrsensingeanaraiobireniiviad 8y LAV Y Q2006404 3783 1re 144,
PCT/US2005/039104 [430] The means for container stack height sensing

1260, [431] The crane spreader interface connection 1340, [432] The
[416e &denteni 8ahe s tietemminingtbEER-Btkationnandi¢433] Thesmsans foun
senging arpachine glats, | 70, which provides_the frequen
storﬂi (?QU nt 1854, the poﬁ%%%ﬁp sﬁga%g( 111% C%?t eﬂ&%i i‘gvlgﬁ ?rtﬁrécel%gﬁ?cﬁw feans
spép@d‘ﬁ’é%@?%%d‘?f@ﬁfé@gpé%@ 118624198 3] Figeiguiéd 1 The 1eseasséoomdrelessly

meResiHY BI0 telemmining theleealianiefiha.caniaipek handler is
usiﬂ.g h Se 1%nf:l n%%?{)‘us 1500-B may preferably be a trolley position
se which Ty be Taser based. [435] In Figures 17 to 20, rubber tire

gahtiylcafmé tizftmeans fanistpositisn Erwbdaishdnelshawn. These interact

with the qampwiighiorniehoissiack esiion g pigyifsfe means 1260

to sense the stack height for RTG cranes 20:
[421] The Programmable Logic Controller 1350.
[422] The means for sensing a machine state list member 1270, which preferably
provides the frequent stops count 1854, the collision state 1856, the fuel level
1858, and the wind speed 1862.
[423] The means for sensing operator identity 1210, similar to 1210 of Figures

17 and 18.

[424] Figure 20 shows the status reporting device 800 coupling with the crane spreader
interface connection 1340 of Figure 13A, and using the location and data radio frequency tag
device 1510 of Figure 15A.

[425] Figure 20 shows the status reporting device 800 communicating via couplings with
[426] The means for wirelessly communicating 1100 may preferably include the means
for wirelessly determining 1510 location of Figure 15A, which may preferably include a
radio frequency tag device.
[427] The display 3010.
[428] And the means for sensing state 1200 which includes

[429] The means for sensing operator identity 1210,
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[436] In Figures 17 to 20, the means 1260 for sensing the stack height
may involve as many as eight separate sensor states, which may indicate

Wheth@daeisyespective stack location is occupied. [437] Figaresdobd9odsh 04
show the means for container stack height sensing 1260. [438] Preferably,

the means for container stack height sensing 1260 may include at least
one cam ER4f aRkysresprdaseetiatsoregostig emsogei2ahen used with

the rubbetitg garteya6EapR2RahfEIgNE IR Prefgrably, the means
ensing 1260 may include at’least one cam

for contai;}‘%itaf;ﬁ hei%h‘%s :

shaft andfor dt 1S C RS hEATS ifsiraesuet Nhdhlosdiemvardihe quay
crane io[{rﬁﬂ?igme mewmrﬁhmitahmmimq@mdmee Bflﬂi?@t}_}ﬁéﬁﬁhﬁ/ides
sensor hojst 0 the stack he r a rybber tire

gantry crgﬁe%g%%p%gékg%ﬁé%%?&hfﬁ Séor%éelggngs?%g S@ﬁé%hez ?ﬁYS{slt%scff( the
height 12@’61%3&’9‘?[43@% sl veligjecepesighBodeparate sensor states, which

may indicate whether their respective stack location is occupied.
optainers preferably stacked as high as seven containers. Page
R oS SO ES002 b LA Rt e Sacp pegfipontine
handlgrisus stalis repontingedey - S0 dorpusealith some-clleok#ie: sensor, which

may BUQMIPg,container handlers 78, which are members of the container

handler list 80 of Figure 4B: [443] The side picker 40 shown in Figure 3A.
[444] The reach stacker 46 shown in Figure 4A. [445] The top handler 50

[4353howmignrkigure 40, r486] Fheshaddis Qﬂﬂ@ﬁx%h%ﬂ@‘ﬁ!&hi@oﬁi%&é@ & shown.

The%gfﬁlg 1!2[1 F{%&geﬁ 21 to 23, the means for sensing state 1200 is disclosed In
erme 5t tha 1SR AU B ME B shirhRANERRsIRMSs fccreans 1260 to
sensp tefetreld lengboiinirdsertinesstatus reporting device 800 of Figures 21 to
23, for use with the side picker 40, the top handler 50 and/or the straddle
carrier 54, as well as the status reporting device 800 of Figures 17 to 20,

(43660 Tpy St thdordBhie reaga it deanensiog haysteeh seigiiierfoll owitee as many as

cight separate sensor states, which may indicate whether their respective stack location is

occupied.

[437] Figures 17 to 23 show the means for container stack height sensing 1260.
[438] Preferably, the means for container stack height sensing 1260 may include at least
one cam shaft and/or at least one hoist position encoder when used with the rubber tire
gantry crane 20 of Figure 1.
[439] Preferably, the means for container stack height sensing 1260 may include at least
one cam shaft and/or at least one hoist position encoder when used with the quay crane
30 of Figure 2.
[440] These interact with one or more sensors of the sensor hoist-stack position to sense
the stack height for a rubber tire gantry crane 20 or quay crane 30.
[441] The means for sensing the stack height 1260 may involve as many as eight
separate semsor states, which may indicate whether their respective stack location is

occupied. Containers may be preferably stacked as high as seven containers.
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[449] The length of time the vehicle has run since it was started. [450]
The compass reading 1860. [451] When the spreader has landed on a
cQriaieh2Rs the sensed landing state 1334. [452] When thg-$RISa6 39104
has locked on the container. [453] The container size 1226, which is
preferably one of the members of the spreader state list 1420 of Figure
[44212 BighustBérothd shomtamensigietn agpprederablic et oh éoofishevitiventy foall of the
ner.s h y. foot tainer.spr 14 t .
g e oroah A B o) WD ASA AN IS 2o of Figue
4B: 1264 may preferably range from one to seven containers in height. This

mapbg pretesablyibemeasyiadiiriegt $455] The reverse motion 1852.
[456] The fuel leyel 1858 maybe optionally provided. [457] And the sensed
opéfafer Trg}%enrﬁ?ﬁ\{iﬁ??‘%é%%oﬂi@r%@lﬁr ided. [458] In certain
emidddimEmtsopHesiEiSrdponingfewieé@00 may use the means for
wirgle |)i~ﬁ9g@mﬂiléc ' [ t%means for determining 1500
theFLIioggtion 1900. Tﬁgﬁ r%e%%%g?é%vg\%%%%}sﬁy communicating 1100 may
sensed by an external radio system to determine the container handler
[44pcationuidisimaghemRrafamedintaims ahthercost atnROVEIARRS thhe details
. Status reporting device. Page 38 WO 2006/047763 pCT/US2005/039104
of itf GoB1 R3¢ m%??ganémbodiments, the status reporting device 800 of
Figures 21 to 23, for use with the side picker 40, the top handler 50
nd/o S Ier. sjve siatys . repaiting device
B A R AT 300 25, o

use Wbl &n aideeridesirivide toreTonBwing afdeoirherasdioefaesptedegll as the status
repc BRSNS 13O BAY clIde 8 MAGDEHE RIAXIMUY SHAIGHOR.ARUALPOBT W sense

status reporting device 800. [461] The reverse sensor may be
the folN¥Reicatively coupled with the reverse buzzer on the vehicle. [462]

Théddixth Tiroldakitigol 2z didkehidatpassoreading 860y use the
RSA%% RIQS9L 2L Ading 1860,

[451] When the spreader has landed on a container 2 as the sensed landing state 1334.

[452] When the spreader has locked on the container.

[453] The container size 1226, which is preferably one of the members of the spreader
state list 1420 of Figure 12D. Further, the container size may preferably be one of the
twenty foot container spread 1422, the forty foot container spread 1424 and the forty-five
foot container spread 1426.

[454] The container stack height 1264 may preferably range from one to seven
containers in height. This may be preferably be measured in feet.

[455] The reverse motion 1852.

[456] The fuel level 1858 may be optionally provided.

[457] And the sensed operator identity 1214 may be optionally provided.

[458] In certain embodiments, the status reporting device 800 may use the means for
wirelessly communicating 1100 instead of the means for determining 1500 the location
1900. The means for wirelessly communicatiﬁg 1100 may sensed by an external radio
system to determine the container handler location. This may be preferred in terms of the

cost of production of the status reporting device.
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[463] The means for sensing container landing 1330 may include a
proximity switch on and/or near the status reporting device 800. [464] The
MRaNsdipsMiselessly communicating 1100 maybe used to proyga;iosaiintios
of the vehicle. It may be further preferred that there are multiple means

for wirelessly communicating, which may further preferably embody a

radio frequency tag technology, including a version of the ANSI 371.1

[45%cheme @3B Ehedradio fieguanas Tﬁ&&?%}ﬂﬁ!&%ydéméf NGRS 1 10 23, for
use gg{ﬁlﬁl%tls%% wit e;t% VKGHFR N%‘fl;'TT4 products. [465] The first

communicative Couplitig P the Mdshibestaidsarer smasirillaaibe status
reporig) ¢aver et digomrdifetanidiiuite 1806/ Maheisebihie BRS-48RPratRRObO, may

impl%%@%te%@ﬁhkihﬁ@ﬁé%ﬁ&%&&@?d embodiments, the status reporting device
800 of Figétlj]res 21 to 23, for "use with the side picker 40 and/or the top
h ;

andidt SO TRATEESER TP pridie dide follpmingc pr67ityeswitch on
meanigofareantitaingissaeithgigblisensing 1260 may include a draw wire
enffg) r. 'E‘-lpeergix];t@s roviding 12&2 of the container stack height 1264 may
preferably Use e Ro-427 BYoto SOIBATICTHERY IePeRdi Hrdherrerprse buzzer on
enfbodiielsts, the status reporting device 800 of Figures 21 to 23, for use
withighe stiaddigrcattigrid. psyvellas the status reporting device 800 of
Figureg 17 to 20, fce){ use%vith the rﬁt‘%e?%f?g %F’gr{ﬁ%/&é] ﬂggb%yse the RS-422
impiafAEetHo include the following. Page 39 WO 2006/047763
PAFHIS200033104 sEAGS, Eommeans dorssenping aist eI 7R MBich on
incﬁ%ranhol Ws?ahaﬁ or a.sh%fte.d tical absolute encoder. The fifteent
providing 1377 SFthe A et 379 may preferably use the RS-422
prdfééol Zhe meand/Br thizeBysighrannusiSeirigl ITIe HageIQeOhR e location of
[47] Thedmeang for sensing frol sition 1360 may include a hollow |
shaft or a _shafted%ptical agé&%‘%?%%gcéﬁaace%r.t e fouf élgﬁffl}we gPSaRgiAgr Wirelessly

138V BRHREABACY e ek furiea piefprpbbferabifiuseattie RSua2yingtechhology,
21ktladidos egiSyeeronous Seriakdniedagepraiocalia 10, (4711
certain pr fegie(g embodimlents the gtatus reporting de\iice%‘élo oi}]ﬁﬁgﬁ?%hsm’k’gy
5 111%8y2;§:3%rra y e with the WHERENET

[465] The first communicative coupling 1102 of the means for wirelessly

e compatib products.
communicating 1100 and the micro-controller module 1000 may use the RS-485 protocol
2109.

[466] In certain preferred embodiments, the status reporting device 800 of Figures 21 to 23, for
use with the side picker 40 and/or the top handler 50, may implemented to further include the
following.
[467] The means for container stack height sensing 1260 may include a draw wire
encoder. The fifth providing 1262 of the container stack height 1264 may preferably use
the RS-422 protocol 2111.

[468] In certain preferred embodiments, the status reporting device 800 of Figures 21 to 23, for
use with the straddle carrier 54, as well as the status reporting device 800 of Figures 17 to 20, for

use with the rubber tire gantry crane 20, may implemented to include the following.
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use with the side picker 40, the top handler 50 and/or the straddle carrier
54, as well as of Figures 17 to 20 for the rubber tire gantry crane 20, may

bevigniRmentsd using a programmable logic controller 1350 @srinzeestSo104
13B. The following may be preferred in such situations. [472] The sixth

providing 1272 of the compass reading 1860 may use the RS-422

protes®) 2MtelmphrSorhenfifst aomrmeiicadr ealyiing:dd 02 Qfdhelneans shafted
for wirelessly .communicati 00 and the micro-contraller module 10

e T S R T e A et 1974 may
embusdiratlitsishdbstal§se@portingdevidé 80@/of Figusactirdnons, Jorialideterface
with,{hg.sida @icker 40, the top handler 50, and/or the straddle carrier 54,

as well as of Figures 17 to 20 for the rubber tire &antry_crane 20, may use

a sEtAd Beprspab 5y, forrsiat by beepiitariégdasentrtheharkapow shaft or

opefalsinpssagasdhat aneodisplayetondheh seeaachdisphayoflaesalley position

me es may include directiops to, pickup a.c iner.2 fragm .

coni?ﬁf? n?é%ﬁeé; g%rgﬁpnulﬁetﬁ% tgrgrﬁllfrﬁ\gl %)ra .Cfgl%?]ﬁr%?er%ly,%@é"?‘ﬁ%%ﬁ%us Serial

for Wwirefessiydornldlplcating 1100 supports a bi- directional

communications protocol. The bi-directional communications protocol may
referably support a version of the IEEE 802.11 access scheme 2134.

(475479 sanéipirerieEat FabedmmihitaiessrarsEar dagapikeistigpise héo 23, for
use Qg 3MPYLU0ORVO ke dRe BIaHYIIEHe [d818 daeriiGn, @gwell as of Figures

associated with the vehicle maybe commanded to blink. [479] Figure 21 .
1 e N ARGt e N AR VA BB Rl s
conPelips U WOIR00HI43B6 3R OTIISRO06039164f480] Tk siteaivsfor

wirelesslyigammunicating 1109, [4§ﬁh£h&g§ﬁ@¥e§%£§6{é§@1n1a@%§qg@(ias_m

display 3020. [1483] And the means for sensing state 1200. [484]In Figure
21, RO 4hE for sensing state 1200 preferably includes [485] The

Means forrsensing Opahaisitantitychdth 48607 hemerns ihseN g wirelessly
Conégéﬁ}?l&ﬁfﬁﬁﬁg (E?O%)za%g’the micro-controller module 1000 may use the RS-485 protocol

21009.

[474] In certain preferred embodiments, the status reporting device 800 of Figures 21 to 23, for
use with the side picker 40, the top handler 50, and/or the straddle carrier 54, as well as of
Figures 17 to 20 for the rubber tire gantry crane 20, may use a second display 3020.
[475] It may be preferred to send the human operator messages that are displayed on the
second display. These messages may include directions to pickup a container 2 from a
communicated location in the terminal yard.
[476] Preferably, the means for wirelessly communicating 1100 supports a bi-
directional communications protocol. The bi-directional communications protocol may
preferably support a version of the IEEE 802.11 access scheme 2134.
[477] The bi-directional communications protocol may further support the
reprogramming of non-volatile memory 1024.

[478] A location tag associated with the vehicle may be commanded to blink.

[479] Figure 21 shows the status reporting device 800 communicating via couplings with
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[487] The means for optical container code sensing 1230, [488] The
means for sensing a machine state list member 1270, which provides the
reverapdnotien 1852, the frequent stops count 1854, the collisiomstate/ o104
1856, the fuel level 1858, the compass reading 1860, and the vehicle
speed 1864, [489] The Programmable Logic Controller 1350, and [490]
Thé4iidanhfonadatciminiretesho OotorationalipoN0h Figures 18, 19, and 21,
the Egr gr@m '-é?ﬂt? Controller 1350 further provides the computer

0 V|a the second crane sensor coupling 1352, with the following: [492]
The"t%% Istibeksserrbdisan39344, [493] By way of example, the spreader

sensesi state haddedmitaystringsireiembly include the spreader sense
state at twenty foot 1324-20, and the spread sense state at forty foot
1324-40, and [494] the sensed landing state 1334. [495] The spreader

[484ersédtestate]l 1B324nmray fociadengtitete i2¢% pexemaipiesdhdehich are shown

in tﬂ%ﬁp@ﬁgﬁ{e%@tﬁyﬁ'%&‘}% (}%r@&%@ 111186] In Figures 18, 19, and

21, the Programmable Logic Controller 13 O further provides the
cor{f&éterTi’GI@e%ﬁ%fﬂﬁéeé’é@@ﬁd’%ﬁéﬁé REHESE ddaPling 1352, with the

sta[e§7§Pf the meaRFdpbpeestaineteckibeigkihsansing 1260. The

ble Logi Controller 1350 .may alsa sometim
R e ok S R A8 At i FOTE o2 e ok grovides the
repoming dentice 382 tipportgutne fifferemtial I@ibai odlitiominga@ykttm the fuel
(DGREa)1eans Lo Qé Eel& Fg 1640, SragR-ALIMUR ZFat Q4763

PCT/U8200’5/0391 4 ure 22 shows the us reporting device
80@@8%@3?1%86%1\% 6&19&%?9@%19}15[&@@?0%%%% for wirelessly

COMYIMNI Gl RgeAd:00: [RRGIIHsdisptay38dR. [501] The second display
3020. [502] And the means for sensing state 1200. [503] In Figure 22, the

means for sensing state 1200 preferably includes [504] The means for

[49 Bersifiguperiaorddentifyl 1@& @rogrammable Logic Controller 1350 further provides the

computer 1010, via the second crane sensor coupling 1352, with the following:

[492] The twistlock sensed state 1314,

[493] By way of example, the spreader sensed state 1324, b may further preferably
include the spreader sense state at twenty foot 1324-20, and the spread sense state at forty
foot 1324-40, and

[494] the sensed landing state 1334,

[495] The spreader sensed state 1324 may include other sizes, examples of which are

shown in the spreader state list 1420 of Figure 12D.

[496] In Figures 18, 19, and 21, the Programmable Logic Controller 1350 further provides the

computer 1010, via the second crane sensor coupling 1352, with the states of the means for

container stack height sensing 1260. The Programmable Logic Controller 1350 may also

sometimes preferably provide the spreader sensed state 1324.

[497] In Figure 22, the status reporting device 800 supports the Differential Global Positioning

System (DGPS) means 1500 of Figure 14A.
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[505] The means for sensing container presence 1220, [506] The means
for optical container code sensing 1230, [507] The means for container
sigelehrightsensing 1260, [508] The means for sensing a maghing,siakBo104
list member 1270, which provides the reverse motion 1852, the frequent
stops count 1854, the collision state 1856, the fuel level 1858, and the
[498iorﬁmssfréabnwg the 60yzTE{509]; The desdflocknsamsedistata t3ipingsewvith
Prea@er $R0SRISIAIE 3441 @&Mﬁ%aﬁﬁoéhﬁ ppreferably include the
spreader sense state at twenty foot 1324-20; and the spread sense state
at 1618 odta §5R03UAd the sensed landing state 1334. The spreader
sernsed] sm;t@sa&gﬂ mayainghade other sizes, examples of which are shown
int % staée list 1420 of F| 2D. [510] The means for
determ |ng oaélasltr Se[%sﬂﬁ f—t?é 3 shows the status reporting
device 800 communicating via couplings with [512] The means for
[503YIrG %%x&wmymggmer%%gm; % 91%?4%%&&%%41 The second
spl 020 [515] And the means for sensing state 1200. [516] In Figure
ARSI R g arsTtCs ifsIbis i 1ocation and data radio
freqmcwmﬂmr@m@ﬁmmﬁgr%@ﬁb@ Figure 23, the means
fore%%rgj state 1 ref rabl mcludée ngﬂ%}.%% means for sensing
rat enﬁ ) ﬁ a’r%%&ﬁ §{0); container presence
122®O7H>a’@m4ﬂewgcz®©ﬁ’¢ﬂnﬁrmpﬁﬂ'ghjS@ﬁﬁ@{%&lm [520] The means
for ppiahganiainer ﬁ@%@eﬁgw%&%@e AL LD GRAD = 0 QAR Blovides the

stack height sensing 1260 The means for sensing a machine sta

list iEAREHSRotPRO! Fndhepfe\%r@é Bpsretsd §orbtiba cebsiomettteddsnt the fuel
stomgqrgrag;ﬁﬁ%ér@@guggm@@tegm%dthe fuel level 1858, the

SR ARSHITAte 1S e AP SRS A ES 2 G e mes

further preferably include the spreader sense state at twenty foot 1324-20, and the spread

sense state at forty foot 1324-40, and the sensed landing state 1334. The spreader sensed
state 1324 may include other sizes, examples of which are shown in the spreader state list
1420 of Figure 12D.

[510] The means for determining 1500 location.

[511] Figure 23 shows the status rei)orting device 800 communicating via couplings with
[512] The means for wirelessly communicating 1100.
[513] The display 3010.
[514] The second display 3020.
[515] And the means for sensing state 1200.

[516] In Figure 23, the status reporting device 800 supports the location and data radio
frequency tag device 1510 of Figure 15A.

[517] In Figure 23, the means for sensing state 1200 preferably includes
[518] The means for sensing operator identity 1210,

[519] The means for sensing container presence 1220,
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further preferably include the spreader sense state at twenty foot 1324-20,
and the spread sense state at forty foot 1324-40, and the sensed landing

Sti6 Jodatains4] The spreader sensed state 1324 may includg-9H&0s/039104
sizes, examples of which are shown in the spreader state list 1420 of

Figure 12D. [525] Figures 24 and 25 show various embodiments of the
sta{ysoEpoLtngaevieco it fesihendd Ihidrsiekid® ohBigure 1. In these

Fig the means for sensing sta ellzg Is disclgsed in the details of its
corﬁge':‘?nftg an Engf%n%%ﬁ%oa%ﬁ%? sz%cé( t?ﬁ%ﬁmrﬁa%s e attached to the
bortiz2hrilha, meees dhassisiog avhessinhetetnisnmeany 26 tistlidowrevides the

[528}Jn.FigE.a4 e HlatHSJRRPUNG dovice899 sHPROHS;teRifareniahe el
Global Positioning System ( GPSﬁ{means 1500 of Figure 14A. [527]

: I [
Figlfeehld S B SIMB SIS REH @%%@W@@ﬁ%b%ﬁéa% via
coyplings mith B8 Renspeangdornirelassiyreatamisnicatingtd 1804/529kh may
The.display 3010. [53 d the means for sensing state 1200. [531] |
e e e
Theensatsidot Setysing bpErdtbridehtited@d021888]sThe Idans for

Sensing C%%‘éﬂ?éaé&%&éé@ star3 NG PERNFAOLSEPSING COURKIE! of which are

presence 12 [535] The means for opftical container code sensing 1230.
[538]orHeiba s fatd s ilid A HiRieEid st member 1270, which

provides the reverse motion 1852, the frequent stops count 1854, the

llision state 1856, the fuel. level 1858, the wind speed 1862, and the
R a1 ) KR N HFEST SRS RAEN oy o e
UTRensir | (Refgé A8 W 2066/Bitt7 63 R G Y $3006¢080204 [BEB]sRigulesed in the

deteAiR SPANG G RIATHS SERAHIARY 166809 E AR UG RING: YR GqY %ﬂ;@gémb cart 14,

with [539] The means for wirelessly communicating 1100, preferably
or 3irhafsihehtathTis g AR R ZNS T PhtiedelsRr determining 1510. [540] The
display 3010. [541] And the means for sensing state 1200.

[526] In Figure 24, the status reporting device 800 supports the Differential Global Positioning
System (DGPS) means 1500 of Figure 14A.

[527] Figure 24, shows the status reporting device 800 communicating via couplings with
[528] The means for wirelessly communicating 1100.
[529] The display 3010.
[530] And the means for sensing state 1200.

[531] In Figure 24, the means for sensing state 1200 preferably includes
[532] The means for sensing operator identity 1210.
[533] The means for sensing container size 1216.
[534] The means for sensing container presence 1220.
[535] The means for optical container code sensing 1230.
[536] The means for sensing a machine state list member 1270, which provides the
reverse motion 1852, the frequent stops count 1854, the collision state 1856, the fuel
level 1858, the wind speed 1862, and the vehicle speed 1864.

[537] And a fifth wheel engage/disengage proximity sensor.
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[542] In Figure 25, the status reporting device 800 supports the location

and data radio frequency tag device 1510 of Figure 15A. [543] In Figure
2%:8hgopraans for sensing state 1200 preferably includes [544tH8005/039104
means for sensing operator identity 1210. [545] The means for sensing
container presence 1220. [546] The means for sensing a machine state

list member 1270, which provides the reverse motion 1852, the frequent

tqps count 1854, the collision state 1858, the fuel level 1 ing:

598 e T GO S b oA e T o Bt Ve
engage/dibe mgage foroxirliss Seresan 548]EhEl 86asireghdytimg gepidiedgeing the
used 00 fhehembcaitidd.angéorstie chassis 14 may preferably resemble
the status reporting device 800 for the UTR truck 10 shown in Figure 24
anBP495 witRstitkRES8 8atures which sense an engine and/or its fuel, as
welb 4, sensenthadpreseneasiapdiae ittty of an operator. The status
reporting device 800 may also lack the means for optical container code
sensing 1230. [549] The status reporting device 800 of Figures 24 and/or

[542P5foFitheeUTRR thackiaos menprisrefaielity $98raterestiolietviocso] itk data radio

freqiRCSPREOARIE! T@dEIEAR0G Rnay sense how long the UTR truck 10 has
been running. [551] The micro-controller module 1000 may sense when

the fifth wheel is engaged. [552] The micro-controller module 1000 may
[5433ems@igiren shadnakes fare-appliact{SE8] Prefsnithpadndsller module

10 ay.sense when the container.2 is.a f foot container. Page 44

W%’O %gogggi?afégs %{fﬁ&%@&%}&%ﬁ%ﬁ’“ﬁgﬁ? e micro-controller

mdddfd 1009means sSensasivigenthameopresitrac 138G twenty foot container

anf'sQ@Fmﬁ{éegléQn@?oﬁ%}}sﬁ{ 2cKehAdomP G tldnier 2 A )8which provides the

micro-controller module 1000 may sense when the container 2 is on

a
ChASSSESBEIOThES Pric e Bt Me P ARS il 080 iy SeffsomEieinsdhe foel
reagiing 12860hd 584] QpEnedly khkimicthrcenyelterspadule 1000 may

Serﬂ?%ﬁh eAfxllJ ngi\{ﬁ lw]h%ngéngage/disengage proximity sensor.

[548] The status reporting device 800 used on the bomb cart 14 and/or the chassis 14 may
preferably resemble the status reporting device 800 for the UTR truck 10 shown in Figure 24 and
25 without those features which sense an engine and/or its fuel, as well as, sense the presence
and/or identity of an operator. The status reporting device 800 may also lack the means for

optical container code sensing 1230.

[549] The status reporting device 800 of Figures 24 and/or 25, for the UTR truck 10 may
preferably operate as follows.
[550] The micro-controller module 1000 may sense how long the UTR truck 10 has
been running.
[551] The micro-controller module 1000 may sense when the fifth wheel is engaged.
[552] The micro-controller module 1000 may sense when the brakes are applied.
[553] The micro-controller module 1000 may sense when the container 2 is a forty foot

container.
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[558] Optionally, the micro-controller module 1000 may receive the
sensed operator identity 1214. [559] The means for wirelessly

CArBMRIEALRY 1100 may interface with the WHERENETTMadiR466 039104
system. [560] The means for wirelessly communicating 1100 may further

be a WHERENET tag. [561] Communication through the means for
wiilessheonimunivatifigr b 0QunAYOp referabhpovien Wiserpaizamaing i enty
engaastl-AoNiaSkin gAIed oF IRaNeB 2GR SR A4 and/or when

truck 10 starts to move. [562& In certain embodiments, the status
repdfing erevive @oonkelcugaodite PS8y Kirete Bl cHinTRINCHTng s on @
1180.mstead of the means for determining 1500 the location 1900. The

means for wirelessly communicati 100 db

Ehiiiai Tl R S S )
presgeTedpnicesing tfethecoestmivproduction Io0theastatoserép dvihty Wevice.
(5037 e SiBiR [ CRRring, 0R05R A0 AIEIRUBE AL 25 clor el irator

n
ICk"'10 may pr ferably include the following sensor interfaces. [564] The
fifidenierdlléAgage-disengage maybe sensed by a magnetic proximity
EV\[%EQ Eﬁ@gm&f‘yeﬁfl%mﬁmd ﬁ{ﬁ@amgvammﬁtmy heesasedith the
y the number of revolutions of the driveshaft. [566] The compass
re AU ERET magNE a8 ting the RS-422 protocol 2111, [267] The
comEineTiy esensefonayipiefsabiynusmiantingra s0hinso fathwithead JUFIBRENET
twenty milliAmp (mA) analog output. This is measured by the
micCro-controller module 1000 to determine the distance. [568]

AliéhiatiGopmbeicssivmifueyghshacaingy (evandsshio-gRiaHifigne 1100 may

di%ﬁ:@&%bl&@&;u-{ %&1 ealnderivitalessiyicarnmtimentinghidormayeba bomb cart
couf%led to the micro- controller module 1000 using the RS-422 protocol

21t apsliggen e U HBATBT Y E B¢/ 8€%005/039104 [570] The
detséD)ingticsaileeatiaiinpay, heatitieveagdyithelmaar)formmiretesbly means for

f;d%?gﬂrs]é 39 ggx?n%%ﬁ%@ﬁr?é%‘é'@%t‘@@ Wyﬂ{égn@?o © NETEW rﬁgi%cation
1900. The means for wirelessly communicating 1100 may sensed by an external radio
system to determine the container handler location. This may be preferred in terms of the

cost of production of the status reporting device.

[563] The status reporting device 800 of Figures 24 and/or 25, for the UTR truck 10 may
preferably include the following sensor interfaces.
[564] The fifth wheel engage-disengage may be sensed by a magnetic proximity switch.
[565] The vehicle speed 1864 and/or movement may be sensed by the number of
revolutions of the driveshaft.
[566] The compass reading 1860 may interface using the RS-422 protocol 2111.
[567] The container presence may preferably use an ultrasonic sonar with a four to
twenty milliAmp (mA) analog output. This is measured by the micro-controller module
1000 to determine the distance.
[568] Alternatively, the container presence may use a laser to determine distance.
[569] The means for wirelessly communicating 1100 may be coupled to the micro-

controller module 1000 using the RS-422 protocol 2111.
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[571] The radio tag may further be commanded to blink. [572] The reverse
motion sensor may be based upon the reverse motion buzzer of the UTR

trigeloab/d2h3] In Figures 513, and 21 to 25, the status display-3QxQss/039104
shown. [574] The display 3010 may communicate directly with the

computer 1010, or communicate through one of the Network Interface
Cirl6ans (RiCpi{smBptve disiieatis010undy peblera|Phéha mgand Crystaplossly
d'Swﬁ%ﬂ%ﬁl\geﬁ%%Ml@i%ﬂéM%WMW@ﬂ%@any

|

alternative means for presenting a status display. [576] The display 3010
mdy PrefCRIBRIGLAGIBEY  EHEHSS RS, randss ‘?ﬁl igures 21 to 23, the
secory displayy 862 tnistishasikoforidy Thesedanddispley 362 thonay buzzer of the
co w%{%%t? directly with the computer 1010, or communicating through

one of the e%/vork Interface Circuits (NICs). [579] The second display

3020 may preferably be a Liquid Crystal display. However, one skilled in

[573?‘%@%&@!:@“ @E?Qﬂﬁzﬁ thattharears m%lxﬂ@r@&t%means for presenting
a status display. [580] The second display 3020 may preferably be used

to dhdplay BEnFRIAY PR8N IREHTHEFHE THIC i a6 pEY Rt dHE 0> oF
conrtanantanrdesdd (a8l Mhsekondidispayc3@a-mayNisSs)be used in

th us.reporti jce 800 fora JTR truck 10, [582] In such

St R e SO0 o B 50 s i, e la T e, ome
devicBe800 faetharinitltrtesazashaoticintandasenyirdiftustiyp orar doyarsiting a
of g@&d%lgoz.n access scheme 2134. [583] The operator can receive
messages as to where to go in the terminaflia/c%rd to_pickup a container 2.

(5847 Thel hedirpipintBtaeayanelfbfsatride dienlar sigisof the IEEE

802.11 access scheme 2134, makes remote reprogramming of the status
TR st Fage ez
repldftil g Bevicesn80isireludilg mzecomthunicate directly with the computer 1010, or
communicating through one of the Network Interface Circuits (NICs).
[579] The second display 3020 may preferably be a Liquid Crystal display. However,
one skilled in the art will recognize that there are many alternative means for presenting a
status display.
[580] The second display 3020 may preferably be used to display command options,

which may be available to an operator of the container handler 78.

[581] A second display 3020 may also be used in the status reporting device 800 for a UTR
truck 10.
[582] In such situations, when the second display 3020 is present, the status reporting
device 800 further includes a network interface circuit supporting a version of the IEEE
802.11 access scheme 2134.
[583] The operator can receive messages as to where to go in the terminal yard to
pickup a container 2.
[584] The network interface circuit’s support of the version of the IEEE 802.11 access

scheme 2134, makes remote reprogramming of the status reporting device 800 possible.
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Network Interface Circuit 1034. [586] A second network interface coupling

1036 supports the computer 1010 communicating via the second network

interags pircylt 1034. [587] The network interface circuit 103q, g’?ﬁj§%%5/03910 .

second network interface circuit 1034 may preferably support distinct

serial communications protocols. [588] By way of example, the network
[585mt@ﬁ@ﬁ%dmm8 10B@MmaydappdiiRSt2ER raphitia ghé:seenBdhatvating a second
|nt fgce circuit 18§§§]_1ay support Ethernet. [589] Both the network

Nehﬂ? er atceéf%lrcu and the second network interface circuit 1034 may

preffetblybeciroplememel dstcohngonermbngitidBa rmivrsconteellepmwkien 1010
alsg containg;the, comnutend 040, dadRlThestatys eperting device 800

and its one or more communications protocols may support use of a

TCPAR stEhaeFTats sifacearis ol et st MtV B ipipHace cirouit 1034
praﬁsﬂmfaﬁmpdimﬁtmhtm @eﬁnopmﬁechbm@ym@mmple and are
é[é%g?n]t:}g_%?/ns r%%;? P okke iﬁ%%\(r)mlggccéalmﬁ()?@ gn Pﬁoﬂ RS-232,

alme tho of status r
a tevmhmaiermoa@emwﬂcfomf@mmﬂet Hardiey sepmﬁrf@ihﬁjrtﬁe steps:

usi EQ% MEANSHOLSGRANG R Blele RESAD SORIRINR! RRBACHIR BRI Face circuit

sensed state of said container handler; using said means for wireless
cortRtrReARG FEAEbh FRIGTRCRLY Se ANBRCSERE BHILRid dBittarRetToller, Which

handie sonmarkeiie saidhaanteoner handler moves a container at least twenty
feetin length; and wherein the method is applicable to a variety of
container handlers in a container terminal such that status of said variety

[5903f Gintaiaes hepaiars itevaid Entaiddistennionican dyesomtisaiions|yrotocols may

suppBAReRd Fepiematheeel ?a'@a{%d yuherainbesstepaging said means

for wirelessly communicating furfher comprises the step:

[591] The preceding embodiments have been provided by way of example and are not meant to

constrain the scope of the following claims.
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interacting with a network interface circuit coupling to said means for
wirelessly communicating to communicate said sensed state for said
container handler. 3. The method of Claim 2, wherein said network MCSLLP
interface circuit supports a wireline communications protocol in coupling
with said means for wirelessly contihddMating. 4. The method of Claim 3,
Whvx{qser ierll1 ﬁc,lgicleigyireline communications protocol supports a version of at
iber of a serial protocol list, including an Ethernet protocol,
an RS-232 protocol, an RS-422 protocol, an RS-485 protocol, an

Universal Serja . r irewi C $ us
R e T e
coniptensACtit2@pprotocol, and a Controller Area Network (CAN). Page 48

MCRLKE a kg Wé@%@fa%@&swa%r&{&%id?mww@geﬁlyed state

communicating supports communicating using at least one version of at
of sidsootanerdmbdest a wireless modulation- demodulation scheme list;

whergin.said Wirsle 5 Medationsia meditalieh SHRRMS List CAMRERS 3tate of

_time division multiple access scheme, a frequency division multiple
saicheoisgethardiera code division multiple access scheme, a frequency

hopRINg MRS AREERS RENAEISN SUNE NRRRINGLMMUPIR ARS8t in length; and

scheme, and an orthogonal frequency division multiple access scheme.

6. Twhaseanbe wethredrs spRlisePierias ettty md contrinsrdisndlemdaia spatainer
terr YR IORMBLINE RCCRSIACHRING JPElHSRE FRMRCGEess $eB/MBer terminal can

wherein at least one said versions of said frequency division multiple
be e usthBRiipiEddes an AMPs access scheme; wherein at least one
said versions of said code

2. The method of Claim 1, wherein the step using said means for wirelessly
communicating further comprises the step:
interacting with a network interface circuit coupling to said means for wirelessly

communicating to communicate said sensed state for said container handler.

3. The method of Claim 2, wherein said network interface circuit supports a wireline

communications protocol in coupling with said means for wirelessly communicating.

4. The method of Claim 3, wherein said wireline communications protocol supports a
version of at least one member of a serial protocol list, including

an Ethernet protocol,

an RS-232 protocol,

an RS-422 protocol,

an RS-485 protocol,

an Universal Serial Bus (USB) protocol,

a Firewire protocol,

a Synchronous Serial Interface (SSI) protocol,

a Serial Peripheral Interface (SPI), an Inter-IC (I2C) protocol, and

a Controller Area Network (CAN).
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division multiple access scheme includes at least one member of the
CDMA scheme list; wherein said CDMA list includes an IS-95 access
scheme, and a Wideband CDMA access scheme; wherein at least one
said versions of said orthogonal frequency division multiple access 0

5. Taehesaetheldasnan, |EE£e&0§aﬂdhmssfmsmm1nssly chmenmetht dofQlairts
1, wherein said megns for sensm %tulde a mean for nsmg

CO%@%H%@RH%% ai%}lﬁﬁeavglésﬁ%e operator |8en?1%§/ 8 he me %Qén Sftulation-

denfolaintibnwtiereia 1aid sensed state includes said sensed operator identity.

9. The method, of.Claim 1 h rein said ns fo,;l ensin g{ 2y

me3ns e ssé‘hsvﬁlgregeséo% e%{l\;\eef %rrles%nﬁ?:e t% lc?régge% senseé18 nta?nerlme
divip'r@senﬁtﬂibe zﬁttesmmhaﬂmbﬁtaqmﬁqwmgrsmldtsdﬁge@b&a@mae‘gde
iR e sena el Aresarl b B MEoN Sl A alRiElD o

means sensing inclu és a foroptiCa ensing a container

hoppotenou tipboateése sghravidiag sn ophogbn@hfmmM&}Hmmiﬁsﬁmlmdg@C&gSS
s h%CSLLP 12. The method of Claim 11, wherein said sensed state
ficludes said optical container characteristic. 13. The method of Claim

11, Whereln said optical container characteristic includes at least one

Tiﬂstantcl;1 kser of a container code characteristic list; wherein said

6 il

con alner co aracteristic list includes a container code text, a view of

saidvtentainelestienasddvesippressiif bhsadividan orlGRleassesmsheme
incfade, Hevihe mathad gf. Claim 13, wherein said means for optically

sensing said container code includes at least one video camera to create
at |samroheamsmheeem‘as®wmwoff§aid feemitensgdévgenus uitipderneaeisd

sch@ht RTudek HNRKRIR SRLANILAR FAMEAKREIF Al 92,81 4R ShRIRISRIADGE Bld code
said compression of said view of said container code. 16. The method of

diviSieirma]tiphesebessaichenenins futes i oag proudenbeneddbe (aYigsheme list;
ffe%ﬁ@r%%ﬁ&'@m&% [FRARRIGY 18098M & CUVAIRRIPIAUIHING @band CDMA

container radio frequency tag.
access scheme;

MCSLLP

wherein at least one said versions of said orthogonal frequency division multiple

access 0 scheme includes an IEEE 801.11 access scheme.

7. The method of Claim 1, wherein said means for sensing includes a means for sensing an

operator identity providing a sensed operator identity.

8. The method of Claim 7, wherein said sensed state includes said sensed operator identity.

9. The method of Claim 1, wherein said means for sensing includes a means for sensing a

container presence to create a sensed container present.

10. The method of Claim 9, wherein said sensed state includes said sensed container

present.

11. The method of Claim 1, wherein said means for sensing includes a means for optically

sensing a container code on a container providing an optical container characteristic.
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17. The method of Claim 16, wherein said sensed state includes said
container radio frequency tag. 18. The method of Claim 1, wherein said
container handler is at least one member of a stacking handler list MCSLLP
comprising a rubber tire gantry crane, a quay crane, a side picker and a

12. e hankder o @laihelmethectof Gidisant8d wthier@inlsdid smidagifol sentsingr
includes a means for sensing a stack height for a container providing a

charaGifRitSs stack height. 20. The method of Claim 19, wherein said sensed

state includes said container stack height. 21. The method of Claim 19,

13. gee reé[[}]gglgtr&?ellnslf?r\ﬁggr%lrﬁ% 518'9 %f@%é’&%t@ﬁ@"é&é}%%{gﬁ&1@13@&&%‘%t least
|th SENSOr Inferface 10 a s acﬁlng I?melg t sensor on said container

onclinsteller. FageSHtkt@Sh cPniaiheT hedmehug tefictiaihivtl whenstaispishfgntainer

codE:n C a?z?cggrrit&?cnl?srt]%fggl&ec%%scgn%%?&Sc&ﬁg ?&E gl@\klgﬁg‘%g ’&%J&%'I@P%c%f,and a
machine state list of said container handler; wherein said members of said

compeeskione ot asédlisieincifise bomieirse padton, a frequent stops count, a
collision state, a fuel level, a compass reading, a wind speed, and a

vehicle speed. 23. The method of Claim 22, wherein said sensed state
14. ifotudetheh dh §tkre]3f whlsaist sné nrees iber aftiaidyrensings aidgontiner code

inc]l%éeJme%%t&%d\%e% M8 wherein spidmeansfor sensing ipedas at

I
east one member of the crane sensor means list creating at least one
contaerizmdef a crane sensor state list; wherein said members of said crane
sensor means list, include: means for sensing a twistlock to create a
twistlock sensed state belonging to a twistlock state list; means for

15. Sdngimiad pfdaldintbicrdarcn spikaidep semssd graeLbghyednstance of
saicffsgeﬁqgs%ﬁtgf'g%&a%ngw%%aﬁifwrﬁm@m@el.anding to create a sensed

ndihg state belonging to a landing state list; wherein said twistlock state
list includes a twistlock-on state and a twistlock-off state;

16. The method of Claim 1, wherein said means for sensing includes a means for radio
frequency sensing a radio frequency tag on a container providing a container radio

frequency tag.

17. The method of Claim 16, wherein said sensed state includes said container radio

frequency tag.

18. The method of Claim 1, wherein said container handler is at least one member of a
stacking handler list comprising a rubber tire gantry crane, a quay crane, a side picker and

a top handler.

19. The method of Claim 18, wherein said means for sensing includes a means for sensing

a stack height for a container providing a container stack height.
20. The method of Claim 19, wherein said sensed state includes said container stack height.

21. The method of Claim 19, wherein said means for sensing said stacking height includes

a stacking height sensor interface to a stacking height sensor on said container handler.
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wherein said members of said spreader state list include a ten foot
container spread, a twenty foot container spread, a thirty foot container
spread, a forty foot container spread, and a forty five feet container
spread; wherein said landing state list includes a landed state and a
22. mat-lasded stattainwherdiesaidaidambearsiof saicngandsssomstateflissensing at
include said twistlock sensed state, sajd spreader sepsed state, and said
1633%8?1%8&‘318% ifg SHARE"JK Sﬁ?g ﬁﬁg %3 1((i) g?%‘eéj‘,aﬁ%?em said sensed
statelibellidesdinieabtond saghmhehofdkatdisiscomipdsingesaidetwistiocka
sensed state, said spread sensed. state, and said sensed _landi
e B b I 2 o S e e MBS, and o
vehtdeippiegito a crane spreader interface connection to at least partly
provide at least one of said members of said Page 51 MCSLLP crane
state list. 27. The method of Claim 26, wherein said coupling to said crane
23. Sicemdtrokhteifeemchvdutiom isdtlskesesaithsompudes 6o upiiagorodaidleast one
merﬁg?%rr\%ts&rﬁgdaecrﬂpntggfé{;eeh%gan_nec_tion. 28. The r_nethod of Claim 24,
W or sensing includes coupling to a Programmable

MCSLLP

erein said means
Logic Controller (PLC) to at least partly provide at least one of said

24. rﬂ?emqtl)ee(fls § fo%%%xg{]lé% j\t ?eﬂ?g‘aaﬁ%ﬁ-gg% %‘?@%@iﬁé HAIR &8 ST BI member

coupling to sai es a serial communications coupling to said
of thonTputern80r Mcennbshorainglaine9 onthmesitbenid aerkle sensor state list;

comp Pé%aéia{ﬁ_%n%%{?#@%%?ﬁ’%ﬁ%@s&%@%Q&@ﬁé‘?ﬁ!ﬁk%@: member of a

serial protocol list, including an Ethernet protocol, an RS-232 protocol, an
Universa SerdelBug (0SB qskoto sotaterteisiledi sssestotase. Bongiag to a
twimggﬂ% pefI%I@im 1, further comprising at least one of the steps: using said
means for wirelessly communicating to at least partly determine a_
locatiomsfensdnsinganeraadeidie eregie usmgadantasedsiaigirsiosging to a

spréja%. m{gqgtl,%ign of sai_d container handler to at least partly determine
said location of said container handler. 32. The method of Claim 31,

furtesaps st e brding saryesitc rraand Rdingettaighelonging to a landing

state list;

wherein said twistlock state list includes a twistlock-on state and a twistlock-off
state;

wherein said members of said spreader state list include a ten foot container spread,
a twenty foot container spread, a thirty foot container spread, a forty foot container spread,
and a forty five feet container spread;

wherein said landing state list includes a landed state and a not-landed state;

wherein said members of said crane sensor state list include said twistlock sensed

state, said spreader sensed state, and said sensed landing state.

25. The method of Claim 24, wherein said sensed state includes at least one member of the
list comprising said twistlock sensed state, said spread sensed state, and said sensed

landing state.

26. The method of Claim 24, wherein said means for sensing includes coupling to a crane

spreader interface connection to at least partly provide at least one of said members of said
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determining location to communicate said location of said container
handler. 33. The method of Claim 31, wherein said means for wirelessly
determining location includes an interface to a Global Positioning System MCSLLP
(GPS). 34. The method of Claim 33, wherein said means for wirelessly
crarfieiereinring location includes an interface to a Differential Global
Positioning System (DGPS). 35. The method of Claim 31, wherein said
means for wirelessly determining location includes a radio location-tag
27. hit.rRageda? ViGisl 2§, Sheldie saidttmgpbfCtaisaid cvanergiresdidinedns
for wirelessl communicatj[nlg inclyde% a r?%ggocgti%%z{g r'i{nir a§<=,7c§n*hecﬁon
T g A i g T U S R G AT U AT fglas? one member
of a container handler list comprising an UTR truck, a bomb cart, a rubber
28.?1?6%%{}{3& 5? aih A ELAE %%al Jlgeefa%c%%%rsaﬂgna %@lgg&dégﬁp%%g'%@a
pparatus implementing the method of Claim 1, comprising: a
Proppicnmabletialisc GooduibefirtildOmonineeativeticouplidg ablsaitiomeahsafér
me r%%%'g%?'s‘éiﬁ%@a@eu&ié%%ﬂpsg and second communicatively coupling to said
means for sensing said state. 39. The apparatus of Claim 38, wherein said
micro-controller module includes a computer; wherein said computer
20, PRUEEH 3N SACLANGE SINRRL LA EATOISY T dNSNClOf
processor, an inferential engine, a heural network, and a finite state
conmaghms puherepisaid fastraetiprtprocessor includes at least one
instruction processing element and at least one data processing element;
wherein each of said data processing elements is controlled by at least

30.Gihe nfesaid nfsfiiaonicld provasising ¢ememenmumiiiappeeaninoSaaRs a
version SRS RIRCAIL FOMBAIEs S &g&@jﬁ&%gpﬂpieﬂé&aiﬁgem&xeﬁm 5col, an
Instruction processor Is directe a program system including program
RS $@pprotesiolingnibsiier snebeon). Bs. (TS hppeirsnls e Hine B0 c WHEpeH.
said finite state machine includes at least one of: means for using said

means for sensing said state of saiq pontainer handler to create said
31. S8nondtbesef Mleans! fobubigwakiiprapisleeptonelebde stepiunicating to

CO%HQ'%E%@AQS for wirelessly communicating to at least partly determine a
location of said container handler; and
using a means for wirelessly determining location of said container handler to at

least partly determine said location of said container handler.

32. The method of Claim 31, further comprising the step: using said means for wirelessly

determining location to communicate said location of said container handler.

33. The method of Claim 31, wherein said means for wirelessly determining location

includes an interface to a Global Positioning System (GPS).

34. The method of Claim 33, wherein said means for wirelessly determining location

includes an interface to a Differential Global Positioning System (DGPS).

35. The method of Claim 31, wherein said means for wirelessly determining location

includes a radio location-tag unit.
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sensed state of said container handler. 42. The apparatus of Claim 39,
wherein at least one Field Programmable Gate Array implements at least MCSLLP
part of at least one of the list comprising said instruction processor, said
inferential engine, said neural network, and said finite state machine.
36. Ra8ediod of Claim 1, wherein said means for wirelessly communicating includes a

radio location-tag unit.

37. The method of Claim 1, wherein said container handler is at least one member of a
container handler list comprising an UTR truck, a bomb cart, a rubber tire gantry crane, a

quay crane, a side picker and a top handler.

38. An apparatus implementing the method of Claim 1, comprising: a micro-controller
module first communicatively coupling to said means for wirelessly communicating and

second communicatively coupling to said means for sensing said state.

39. The apparatus of Claim 38, wherein said micro-controller module includes a computer;
wherein said computer includes at least one member of a list comprising an

instruction processor, an inferential engine, a neural network, and a finite state machine;
wherein said instruction processor includes at least one instruction processing

element and at least one data processing element; wherein each of said data processing

elements is controlled by at least one of said instruction processing elements.

40. The apparatus of Claim 39, wherein said computer is accessibly coupled to a memory
and said instruction processor is directed by a program system including program steps

residing in said memory.

41. The apparatus of Claim 39, wherein said finite state machine includes at least one of:
means for using said means for sensing said state of said container handler to create
said sensed state;
means for using said means for wireless communicating to communicate said

sensed state of said container handler.
42. The apparatus of Claim 39, wherein at least one Field Programmable Gate Array

implements at least part of at least one of the list comprising said instruction processor,

said inferential engine, said neural network, and said finite state machine.
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