METHOD AND APPARATUSFOR MAKI NG STATUSREPORTI NG DEVI CES

FOR CONTAI NERHANDLERS BACKGROUM) OF THE | NVENTI ON
woe@sdi1sbe t he | nvention [1] The present i nventPONUS2005/017087

relates to status reporting devices for container

handl ers and net hods of nmaking these devices. A

contai ner handler will refer herein to a device,

usual |y operated by a human operator, which noves a

contai ner of at |least twenty feet in | ength.
RACHG D A BPARAUSHOR MAIKE STATIIS RERORTING

transfer points
shi ppl ng. i.'-a.-- ) ... Ry Ok AL A 't.‘: LAY N
inventory control for an ever-increasi ng nunber of
contai ners. The basic unit of transfer is a container,
which cones in five sizes, a ten foot, a twenty foot,
athirty foot, a forty foot and a forty five foot

si ze. These comBACKEROUMDF THH BOVENEIOMei gh up to
110, 000 pounds, or 50,000 kil ogranms, making them

i npossi bl e to nove, except by machinery. [3] The | ast

Field I Nhave seen increased demand for real -tine

[1]

reporting of container activity throughout the
Th%??és@hpﬁ%ﬁt%nr?e%sstg sFaﬂs J-gggrtlﬁg IBYiced £ 'BRSIRE hBREHIWESAd methods
rine transport an and-based transport 1s the quay
of shakéngcthaseedevices gA apntairen dsndleswilhefericr¢in e aldewien, usually operated
hereafter. Berthing operations i.nvolve transferrin
by BT R e PR IOV S drfoRAEF oG i Gask ffeny gt leneth

transport by one of these quay cranes. There is often

BackeduR@ §fof@ftiofEchani sms to inspect the containers and/ or

[2]

3]

[4]

create Tong lasting records of the visual condition of
the containers at the tinme of transfer. The clerks =
Cantaingrvigamingls aet sansfesnzginty hetweasi moesine javdaleng-basesl) gupping. These

the cantainer inv v yst.e ; .
cob Ui A Ak R FRORES Rl 2 B S 8-hiotpe omber of
coflaires T hetvasic ivhitrFarheRr istScarghém athidinconhedadifg sizes, a ten foot, a
the possibility of |awsuits and insurance clains

twhRiYNigBh Gubiity Seati Aderty dpoti anal a fetadardnet siBler theshgontainers, when
ﬁlpeae%'%&'w%fgh gﬁXO 8096 %oﬁﬁdsl 8{7‘@(),@@? g?lg?%g{sg g%&ﬂ‘%' tgﬁrélsimpossible to

coh ner t o cohtainer $hips
méie), exept bihmaclinégi ners onto UTR trucks, which
sometines carry the containers on specialized chassis

known as bo carts. The UTIR trucks ve cont.ai ners . ..
Thir Biirie B8 iR AFen BPEASOATING [phieaCORe AFREHSs BLeqRgRer activity
thﬁﬂghdaft tﬁ@{ﬁtazﬁéqglirﬁgal ards and the Quay cranes. In the

st acki S,

ng yar a nunber of different cranes nmay be
used to place the _ .
The point of transfer between marine transport and land-based transport is the quay side

crane, or quay cranes, as they will be known hereafter. Berthing operations involve
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



[5]

[6]

[7]
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container in stacks, or possibly |Ioad themonto or

unl oad them fromtrucks used for contai ner novenent
Wwouiosiids9t he termnal. [6] There is an ever grp@i/Ig005/017087

need to continuously nonitor the status of the

brS‘?@{t ﬁ{cs‘gl £ jlléﬁr]fi &ggfﬂggt f}%)eve d{g Eﬁérﬁtéc%é %’nalt Sl e&aioadmg and

wﬂ@ﬁﬁ@?ﬂﬁﬂhn&@@W@cbh&n&&ahms and/ or | ocation of each
cont ai ner handl er and each container in the ternina

Illicit use of container. handl er be mnim zed .
Thes QUaf CEer ickiven Hisn CPTPRSES; @M@Jﬁégck%‘@hle nogietigies carry the
chffifids %Hysppaal%aeah\é% RASE 65 BhABLaRS. YA mmﬂeksnﬁl%ve containers
e termnal transfer operations. Photographs may
arbtmd akeamind], trihsfaung alnmecmtmnewlbletvmm @s artmos dtadkuigngards and the

shi r .bei ng.put Z]l. There i s however . a
QfipotinBin 3 oS { Raredguteent Ghadsmhy b8 Ut f place the
con PR ReEEclentos rpd’églbﬁﬁ todde Bt OnR 6P WAIY SEmhfidsh theks used for

United States annual Iy, there are nowhere near that
comtainer conveaicneoutsidatiiedegninBlven worse, there are many
d| f f er ent ki nds of container handlers. Sone, such as
rucks,

TR AR o BB el iy SRRREPTsIY Pindeor BRSARER: BR hainer handlers

arb@i®lantermirant OR6eh]IL eaaeias wﬁbﬂenéﬁft@{dst ® bepinRodé®is the terminal
(al so known as Tog@Loaders and Side Handl ers (al so

murgaeriskngwschesiaiisranyl/or tocatien af sadnemdpipgritaadies and each container
o BR300 o UL 8L SN, by us of apeaor

id&aificatibh dédcdsPThg compihes ovdes tny i obsbs/ed aadReAdaNAtSarious points
t hese rePortlng devj ces, which enabl e cont ai ner
inthe teRpHg! tr%%é?ré@@rﬁﬂ%ﬁaffhotw@a\ﬁ ARaYobF takehs Of the coptaier cpnditions as

noslis, r y variations in circuitry
1tf§19 o%glgtﬁﬁgds#% g}s{g I'fferent types of container

handlers with the attendant high setup and

THERO W BOUNeE AgrebiRisof Avald dWhids thEe bifeailibnNGl o@itiiactsientering and
needed for these reporti ngsﬁdew ces, which can readily
leggpp@arountsy supk ag dhe Alnied Yiaiatipapually fhere eresnowhrp gear that many

Coﬂg q&#eﬁl}he &hd8rsCRYEn @Bge nﬁéﬂtergrg #rﬂg% gﬁ*fér@& ﬂlﬁ&syof Joﬁ aérge? }%Hcﬁers. Some,

w'years, a varie requency
sudieus TER ﬂmanke B’ﬂhﬁEﬁdﬂLbiit&:rm@EiQI qldasanb Eﬁ&dﬂlldkb\doneﬁners differently

can often prov chani sm fqr iden
frqrp dhs s A S&é@@ﬁ@re@sn%% &nfillrﬁ)ggfrﬁ g rﬁ%eﬁt 18 Hpndless (also known

s LSRR PRI RE S 05 AL S0, TR st coniver

hahdlesd vary iebiessurn @rm]lyk Stme e tdudvalizad ¢omtals, dmown as Programmable
t hese devices have uses,

Lotk CoRtroaems WECYs Bl AuBaia ik Al (CmHapoon dhast opaiag devices,

witieh eﬁﬁtﬁ& léﬁntra?n@f) thatiRdg, fé??é’seﬂtssrﬁh@l eoedudion MRS, hﬁl‘%sé WBhall production
and et hods for using the capabilities of radio

rufis Boyobreyanyagyatiensde virceidrytand gouplings fertheset differnttypes of container
haﬁ%ﬁﬁt :3‘3@1 tﬁ“g t?li(}ggfﬁfjgg@%[ﬂwtea of\ﬁ%é}lf% Srlrfggactm P\emodular manufacturing

method is needed for these reporting devices, which can readily account for the container

-

handler variations, while minimizing cost and maximizing reliability.

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



status, and/or provide observations of the container
bei ng handl ed. BRI EF SUMVARY OF THE | NVENTION [9] The
w0 pwsn1izen i ncl udes a nmechani smand a nmet hod fRCT/IB005QL7087
status reporting devices for container handl ers. The
[
wégf%@ geﬁ)éﬁt thﬁ@?éa%wh % q \Jv{l]elgﬁsr@) 181{31821‘52) ?@procob eolften one or more

vagiagts IEBH80er1 108 ok bf geenlievicustrelyton zﬁbe&virél@ssﬁ%dSrk@f) aid them in
a wde variety of contalner handl ers. [10] A contai ner

logading|dsterination e Vaile fegse idaviees havgdises éheyuiqusytlsfy all the needs that
f
coﬁﬁ eglhﬁg?lg%sf@av?% @Q?é@o&@?/g f\)ggititclg n%?&r(]in%ﬁ néthanisms and methods
foﬂ Im‘smgnﬂlbl capabﬂmem riadiop fredqeeenicy ytag@ﬂg mmaﬁltﬁ epdvide an integrated
pproxijately ten feet, tment thirty feet
SO L@pflﬁoftgapeg% af the yalppl\l,secqnéaé{l [@Fﬁ;jttﬂ rep[org 011]the|-|;|(énta1ner handler
i ncl udes
s BRI %?%giﬁﬁ%\%t%fdg’?fa‘%%%ﬁ Rl o1 <
provi ded. A programsystemis installed into a nenory,
whi ch a conputer can access to direct the
m cro-controller nodule. [12] The mcro-controller
nodule is co i (WY ﬁgﬂ@ ' ans for
wirel essly cgﬁﬁgﬁﬁggiVﬁéx% a&ﬁg%ﬁi&ﬁgil ensing a
state of the container handler. [13] The program
[9] kaé)ﬁﬁ{fﬁfﬁohﬁﬁblud@sa pleolgnadih $hé&psmdthsd tirngalting shatisepditiyig devices for
hese progran1steps include the followi ng. Using the.
coa@m hpgdlese dde lpvicge agy a?ca@u@f’mf%mcéﬁﬁ%ig‘l#’é effcient manner,
whifh f5 i &) l?sesdet%ﬁlﬁgel?tsﬁ{aﬁ nu%ﬁ)%r yp H’ﬂréﬁﬁl %al% {8l ?vsesﬂhg nee?s of a wide
conmuni cat 1 ng nmeans connunlca el Sensed Stare
vatib® cfephiaimeehakdierdl er. [14] In many preferred
applications of the status reporting device, the nmeans

for wr 0 icating js. linked to a container
[10] A capiatten ﬁﬁﬁh{vg@ﬁg‘fqm heteit ion? degiser FHBLY APEHEoRA 2dwiman operator,
wiiéf 'E'aﬁ‘ %oW%ﬂ%n‘td’iﬂerséﬂSE@ T A "f@&dmsfeﬁg@l MR¥%rPfional commerce
preferably comuni cated to another conput
primezily uaéd yordsisernsi csft@@rwmhtet}l’n;mt etyitwahtyofpet; dltirtygfeet, forty feet or
e he nmeans for sensing may include, but is
1bﬁ%%R'&] E%g%g means for any conbination of the
fol | ow ng. Sensing an operator identity. Sensing a
[11] THeOMbfoAShalghe I8N eRNRMepOiiting RS ihdluddshide Ci@ﬂbﬁiﬂgeﬁteps A micro-
handl er. Optically sensing a contajner code on
conplleri medule iRapIpwided. eQUBTRETANE SHYFMgisainpiated mtpewmmm which a
on t L.he

coglgﬂ egi(:ﬁ%?,ccegs totdéllrec he migs '11{}91166} Iﬁ&fl‘ﬁé( hei ght for the

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

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

[13] 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
create a sensed state. And using the wirelessly communicating means to communicate the

sensed state of the container handler.

[14] In many preferred applications of the status reporting device, the means for wirelessly

communicating is linked to a container inventory management system, sometimes also



Sensing at | east one menber of a machine state |ist of
the container handl er. The machine state |ist may

w0 p@baB396 ever se notion, frequent stops count,PCT/US2005/017087

collisions, fuel level, and conpass readi ngs. The

Ql!s %eceﬁﬁﬁﬁlﬁéj {raﬁfng%?é’tefn“ ﬁ“ﬁggernséc? gl.Jafédrﬁ:il %ﬁ%r&lﬁﬁgﬁ%lg}unicated to

an e ensi one

anofheﬁc@mpl[wr pteﬁ’ét@blyl aStocialétewith &reeteﬁmahleoﬁelraimg@ytem.

[15 The Hegrs thIh%?n@]ﬁ‘E mayga[

include a tw stlock sensed state, a spreader sensed

t ate, sensed | an d@a‘% gbsl{t ?Ftef% d%’ﬂltéqrq%lr 5 _oir tagg E’gmﬁlglgtion of the

folibsingont ai ner wei ght.  Sensi ng cont ai ner darrage [ 16]

The ans for wirelessly comruni cati ng may i nclude a
rieasiag hoopedatoelidssity, det er mi ni ng the | ocati on of the
container handler. Alternatiyvel m cro-controller
MSBHNE 2SRYLAHET PEHIFRASI Wa ) W@pﬂﬁdé@l}bﬂa eem@laeral?ﬁnélem east

Rggtucla ﬂ*’ lsgnfﬁ@o 5&'%5811%%%8? oh Qeohi@f@li Ng the container

neans gcat’ I'ng may include an
IRMdes fraguent P séhsfdgabatiotRsuth@nhgon BsdoamindePS) . The
means for wrel essly comunicating may include a radio
|Ssosing entackdieight for thelq@intaigs. cont ai ner handl er is at

Db 8 Fatane thotr BeR kg s ERE: He dobBlasr hendlgr The machine

GEd it ﬁfa%ﬁeluﬁe GorYseChdN6n, RedileHEsps k6hint, BolliSRns, fuel level, and
| oader, a top handler, a reach-stacker, a straddle

ccamplas;sr leadnmSaTbhag@hsner gatst lost. mpﬂ@}lrtheremnbmrq/wmcy speed and an
udeta non-vol atile nmenory, which may further

(?SH{I’&}H UR-U A s ¢ part of at |east one of the program

Heffg Ot 1648 ohBUBAhDRbf d BRhd!skdt® Gist. MEePERRE ke Yist 1%1937 include a

may include altering at |east part of the non-volatil

rt'B’mleyk sarsed migtealal spregder semsask sfatenal sénsed damdaignitaigad trolley position,

ﬁﬂ\t}“(??g@ g{ at | east one of the programsteps in the
FB" nenory, creating at |east part of the
%@hgthmn@gwﬂ&@&ebe accessed by the conputer. As used
herein, the conputer nay be part of a

rﬁensmgdiﬁ:rmmmmmrwmgmrQ] The invention includes

paratus for making the status reporting devices. The
%BEP%P%E‘WE’S/ ¥A¥Cude a second program system
directing the inplenentation of the invention's nethod

[16] TH'eelﬁéegfs Ner WirelRIN r%nﬁ&ﬁﬁ%h?'rﬂafﬁ%ﬁid@% HnBar ﬁ)?%f@esslly determining

onputer. The sécond co control an assenb

th@l éndatien oédhké ¢omigineh éamdlctr ﬁlmmwolyl, ¢he mochotenirpher module may be

means f.or. wirel essl ni catin nd t he ns.fo .
OB RIS PP WPIEEA G 4EHEhoh BFHEAIL GO APERS £ (o igothe container
hahdi€r. "EHROMbATRNof $3atifg may include an interface to a Global Positioning System

(GPS). The means for wirelessly communicating may include a radio location-tag unit.

[17] The 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, a top loader, a top

handler, a reach-stacker, a straddle carrier, and a chassis rotator.

[18] The memory may include a non-volatile memory, which may further contain at least part of

at least one of the program steps of the invention. Installing the program system may include

altering at least part of the non-volatile memory, or installing a memory module containing



BRI EF DESCRI PTI ON OF THE DRAW NGS [20] Figure 1 shows
three container handlers: a rubber tire gantry (RTQ
wee@sa1seel a UTR truck hauling a bonb cart; [ 2R¢T/BESDp0S/@17087
2 shows anot her container handler referred to herein
i . Fi ; . .
i LR 808 pratim SRS RoR VRIRNERIMIRY, creating at least
paf2@] theingamary 3Bhshmas be astessdd bf tleomngiuter Asdséd hesetn, the computer
what i eferred to.herein as a stacking height; [24]
H@Xgﬁ?%%ﬁﬁagﬁﬁﬂ§oﬁﬁﬁu%ér contai ner handler referred to
herein as a reach stacker; [25] Figure 4B shows the
19] THeORVEHtdAMnA1ANSE Bparatus tfor hAhg B .
L19] ~handl er; [27] F?gure 4D.shqmgﬁiﬁt§sa1§g?lzﬁg\§?¥?g% ?@lfbfgﬁ)aratus may
inglnde pescc@nl programB sutiew disaeng theoimplersengationuof Hepmwenting’s method

vi ce and sensors .for use.on various contajner
ref G BT SGB SouRE A8 GO KRB Csecngt gomputer may
cogiral aiﬁagselﬁsg/t deRibedevditiag Ry midd6-conndlair sl NBd BlesnOfor wirelessly
Fi gures 1, 3A, 4A, and 4B;[30] Figure 6B shows a
copmrakieriing, atd thieemprnsdfon sensing Bensiate phgheseantaiger handler to create the

' device of Figure 6A; [31] Figure 7A shows a
mﬁ%ﬁ?%éﬁ@%% of the status reporting system of Figure 6A

coupled by a Network Interface Crcuit (NNC) to the
nmeans for wirelessly communicating; [32] Figure 7B
shows a detail flowchart of Figure 6B further using

shows o ur ¢ REFPESaR PR E T B bR WIS of The.
manuf acturing system of Figures 6A and 7A, including a

[20] Fi?Lg’ré QndhoGRIReE bntainet BaARNerPal flbBeide§Ghiry QRF:%]C%I;?EEIS 2 UTR truck

Or creating the status reporting device;
hagltngmbombgafti owchart of the program system of Figure
7C, enbodying certain aspects of nmaking the status

o1 RSyl OGRS SR8

m cro-controller nodule to the system of Figure 6A
[22] Fif36BAFshgus endiBestuintsine Haadleptefdrradito tieteid sS4 5idé Bicker;
Fi gure 8D shows a wirel ess nodul ati on-denodul ati on

.schene |ist; . . .
[23] Figure 3B shows a stack of containers defining what is referred to herein as a stacking

height;
[24] Figure 4A shows another container handler referred to herein as a reach stacker;
[25] Figure 4B shows the container handler list;
[26] Figure 4C shows a top handler;
[27] Figure 4D shows a straddle carrier;

[28] Figures 5A and 5B show housing of the status reporting device and sensors for use on

various container handlers;

[29] Figure 6A shows a system for making a status reporting device for the container handlers of
Figures 1, 2, 3A, 4A, and 4B;



[38] Figure 9A shows a refinenent of part of the
W rel ess nodul ati on-denodul ati on schenme |ist of Figure
w@mos[188pe Fi gure 9B shows sone refinenents of pOEUABANGI7087
of Figures 6A and 7A for sensing the state of the
[30] FEGY G ARy PP et LERE RO EHERER 1088 portng dayice of Figure
6AA1] Figure 10B shows a contai ner code characteristic
list; [42] Figure 10C shows sone preferred alternative
enbod| nents of .the for optically sensi t he
131) PG, A TBPYE GO Heb e Bt Ho PRI aieeh GB1Tasy BA coupled by
NEHDYE Brti SR SRR (RIE o tAE neRhEfop Wikt sBIFRAHIRRLatRE; t he
means for sensing the stacking height, “including
stacking height sensor interface to a stacking height
[32] Figeigsdp sbows hedefoihdlamichart ipdridgwe ;68 fatheringingetht QReatsofies wirelessly
referred enbodi nrent of the machine state list; [45]
CO%#Q%P%@%’A and H B show exanpl e views of Figure 10B,
of the container code optically viewed on the side of
[33] Figort 2C nhowefa Firher, asfteh, prdfsrred nemBbimet6df HedmbRufadibring system of
shows an exanpl e of the container code text of Figure
Figeygs o/ 2pd g ipduding, assisard sempuigeehilqast partlyrdirastiag dhe means for

[ .ated to nmenbers of Figure 9B;
crfaj@;?%_.? ggt?lglqe#fgﬁ%%ﬁs&éone details of the crane state
list related to nenbers of Figures 9B and 1Q0A; [49]
[34] FigugudA sh2@sshdlesicharfdbe girbgrani systdoni ot Figatde 3Caembodying certain

list related to nenbers of Fi e 12A; [50], Figure 12D
asatidnal Sene e sregr msdesr BEGRTSEA 0 1AL el at od
to menmbers of Figure 12A; [51] Figure 12E shows sone
[35] Fid@e®B $ho¥s 4 8ail andigne: SA dhfhdrippbviliBbahe thil®-RIBALSmodule to the
of Figure 12A; [52] Figure 13A shows ‘a refinenment of
systam afttagurs 6A¢porti ng devi ce 800 of Figures 6A and 7A
where the sensing nmeans includes coupling to a crane
.spr rj.nterf nection; [53] Figure 13B shows a
[36] Fl?%?i%ﬁtgsrr@msa gn lﬁ%gté){gcglpbs reporting device of Figures
6A and 7A where the sensing neans includes coupling to
[37] FigureisDoshamzabyitelbsgheduliaivhr ddnolilatioh Ghenfbiddt; Fi gure 14A
shows the providing nmeans of Figures 6A and 7A further
.1 ncl udi.ng a ns for_coupling . the mcro-controller,
[38] Figyg slwc\]xsha I}%%ﬁl&lﬁgt gt pari g{‘rgg i%ﬁﬁaIQSﬁ én@é%lgprp@modulatmn scheme list
ofit@ndl 8, [55] Figure 14B shows a detail flowchart of
Figure 8A further providing the mcro-controller
nmodul e with the coupled neans for sensing the state of
[39] Figure SBothosis seme hafimtingantod! the queansobiigures 6A and 7A for sensing the state

of the container handler;

[40] Figure 10A shows some refinements of the sensed state of Figures 6A and 7A;
[41] Figure 10B shows a container code characteristic list;

[42] Figure 10C shows some preferred alternative embodiments of the means for optically

sensing the container code on the container of Figure 9B;



and 7A; [56] Figure 14C shows a detail of Figure 8A
further providing the mcro-controller nodule with the
waeompliexdsereans for | ocating the contai ner handP@r/usfoos/017087
Fi gure 14A;[57] Figure 15A shows the neans for
5 g 0 S ML AR SRLIS B ERTS! g e sackin
helighdiretudihd @) sthtcldng deibhB satvondntarfaet & Ia sthcllife hefghg séfiBor on the
system of Figures 6A and 6B for determ ning and
COBéHﬁE%@@HP%ng the | ocation of the container handler;
[59] Figure 16A shows the nenory of Figure 6A
l1aei 16B shows
[44] e 1OC TP A RE N Spb ROt pathe SR g e
program system of Figure 6A; [61] Figures 17 to 20
[45] FlslltrQWN{AraIIdulleBMWWnpb wéwg peFruet UGBy efpthetdontpiner code optically
vj ce.for t rubber ane of Figure 1
i Ghweglinetep g pf bl 45N AR it es 9110 23
show vari ous enbodi nents of the status reporting
[46] Figeeile€ shotvs bhexahsle opiiekohtadfer Codiiegt dFigldee ogach
stacker of Figure 4A the top |oader of Figure 4C,
straddl e carrier_ of Fi e 4D, and [63] quures 24 and .
[47] Flegesl%@%r%@sde&%&é %ihﬁefffﬁ%e éﬁfnsw@e@tséhm pleg e mempers of Figure
evice for the UTR truck and/or bonb cart/chassis of
Figure 1. DESCRI PTI ON OF THE PREFERRED EMBQODI MENTS
[64] The invention includes an apparatus and a net hod
[48] Figiire t@Bi shgwatsoinealkstails mé theperedeestatollist radatyd sd atetbers of Figures 9B and
10r eporting device 800 for at |east one, preferably many
ntai ner handl er 78. The manufacturing proceeds in a
nodul ar, highly efficient manner, which is able to use
[49] Fi rEQQ@tshMﬁ‘s Morﬁéréétlallﬁb'irﬁ)@hstﬁfck@tafté Béte8hicl b h&%lﬁ&rssﬁfﬂgure 12A;
he needs of a wide variety of container handl ers.
[65] A container handler 78 will refer herein to a
[50] FigaoildP shawgaemg deteds af the sprpader istatalist sglaied to membierscdf Figure 12A;
noves a container 2 of at l|east twenty feet in |ength.

[51] Flé%?%ﬁ?hﬁ‘?g ym%: &g%sr §tGné [a F%lrgl ga%f? };&?éla{:e(a% g#elﬁl%;e% &f Figure 12A,;

f'ee rve fe
| engt h. Cont ai ners vvhen filled with cargo may wei gh up
[52] Figwe 130, SGGvypaueittement ofifhet cathd r&ddtikd HegeaBB0 of fiégures 6A and 7A

wi dt h of .the cont er 2 1 be at |east eight feet
wWhigrgie S‘F‘Fr‘énﬂﬁ%‘ie@frﬁlnglflg?sﬁé’u@g‘?ﬁv@u ARG yeasier H]FGTP*’@%PHHGCUOH

ei ght feet six inches.[66] As used herein, a container

[53] Fl@ﬁ’@ QBBrsllzﬁfSVM ﬂehnérﬁéﬁrofttﬁ’e ﬁﬁtuk %%ﬁimﬁgl BeAbe BPFlgﬁFéﬁ@ﬁ[ and 7A where

he cont ai ner l'i st hown I n Fidure
ther*eesmg macans arclutas) dtblmhng |tea P&igrammabudwgldoﬁtmtrdler (PLC)
[54] Figure 14A shows the providing means of Figures 6A and 7A further including a means for

coupling the micro-controller module with a means for locating the container handler;

[55] Figure 14B shows a detail flowchart of Figure 8A further providing the micro-controller
module with the coupled means for sensing the state of the container handler of Figures 6A

and 7A;

[56] Figure 14C shows a detail of Figure 8A further providing the micro-controller module with

the coupled means for locating the container handler of Figure 14A,;



not limted to, the following. The UTR truck 10, the
bonb cart 14, and the Rubber Tire Gantry crane 20,
w@bisnimbbr evi at ed RTG crane are shown i n Fi guP€r/LIS2005/017087
Note that the bonb cart 14 is also known as a
[57] Flg\?r'%t 5 N€4hGRAGRI Fheal S5} mlegﬁgt @Hn‘ﬁﬁﬁnigaﬁ@, Uhedd#8 e means for
hin container term nals talners are not
wirglpsstyaddtgrniining thkolacation dfthd camnaiher handlee; quay crane 30
is shown in Figure 2. The side picker 40 is shown in

1581 ¥ 155, B Rt SR sEperen St o FIRRGULS 2 OF o geermining and

cotfh@fl iR gARE [dcBliodr the cSHPWE: idddfe-gure 4D.  The
chassi s rot ator 58. The chassis rotator is used to

rotate the chassis used to haul one or nore.
[59] Figwtl@Arsbows the memeryaef 1o gere Sidincldinigreemmmyelaleanaiory) ar
to other contain handl ers, except that its rectilinear
| or, cont al ner
[60] Flg'l? ég?gh(%\gs %h&é%?gls gyg{cﬁar% %, gA f Hgtsa?hngar[be a%rggfag} system of
Fipmesw;e of its orientation of the cont ainer 2. The
nmeans for determ ning 1500 the | ocation 1900

consequently may  use % shaft encodi ng, possib
[61] Figwes L4f0 3 S BB odgmgntsrpigthe a@ﬂerrewqmag gaww §or the rubber tire
transfer crane
gaﬁ gdﬁggfg%sg%lﬁg%{c{ﬁ?g p@ﬁ%ﬁ: ay %r ane 30 of Figure
2 is sonetines referred to as a PORTAINER(tm . The
[62] Figlilrde2b't(E?(:’EShO&OVmOUFiegﬂméiths' of thé stetus efrenrtiegid¢dcator the side picker

5 P PSP B 40 bEBsPE 3. e camiro

dipernd [ 68] Sonme of these container handlers have
he ablllty to lift and/or place a container 2. A

container handler 78 able to lift and/or place the
[63] Figwas af nad 2iSssh9Wﬁevi¢ﬁeus embedimesisadithe gtahmrigpetingidsyiceffor the UTR
F' wh but is not limted to, the
m*cgl ﬁg@rﬁgmb cﬁ%ﬁéﬁaés ber %%re gantry 20 of Figure 1
i ncludes a rubber tire gantry spreader 22. The quay
crane 30 DHSCRIPIIONAF TEIRLPREFBRREBDYENIBODIRBINPNGSder
vvhi ch is outside the picture. The side picker 40 of

ure 3A includes a side picker eader 42.
[64] Thﬂé FHbop dpeudes a8 iy 4 34%&6?%:9@ 1o gedng piolsss oeﬁa&rﬁ@rably many

stai&t' g%gﬁgllgg evice! 860 9P N RAL &e, F0eefa 85} Qﬁéﬁ c%g‘tdlﬁbgfrég?%r 78. The

er spreader 52. Testra rrier
mdriufacteringDpraced¢dsdims a amsdular dlighly afficient Hmnwdevhlaﬁ is able to use a

relatively small number of different parts to serve the needs of a wide variety of container

handlers.

[65] 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 leest eight feet wide. The height of the

container may be at least eight feet six inches.



[69] Figure 3B shows a stack of containers including
first container 60 to fourth container 66 defining

wobas/ 11396 ef erred to herein as a stacki ng hei gheT/USIh&017087

stacki ng height of the first container 60 is usually

[66] ASR5Q ﬁ&eﬂls gz%tm{l&hﬁanﬁi[eﬁ% [a1 bk lﬂ% aPi agthg?ec' g’ﬁ F]nemé)ers of the

cont al ner e stacking

contaideribaadleblisti 8 sHomaein Figud 4Ehd Imtcmntameg hbﬁdllglhhst(ﬁo inblkades, but is
nc{Hglurth container 66 is four. Wile this is a standard

BY{5A 40 B follgsingt her desi gnation may be used within
al“lfeof!iﬁ'ﬁ %18]631%0 r{h@%oﬂl"d“gﬁ{ '159 afl® tlflé) lﬂu%\é%r Tftjerézmtry crane 20, often
cont ai ner a$ zero, second’ container 62
tdblbraiflaiethHGﬂﬁanédreahowm Fagude 1 oNotehthatahé aomb rcaﬁGMalS also known
three. |In sone S|£uat|ons cont ai ner stacks may

To]:$

St EPHBINGT ChAspigdWheihile ¢HUHNETE AS Ee%@aWﬁeW%hna@@@@lr@ﬁ terminals,
t 0 seven containers '
(%Bu&&fgéf%DPSQ?%gygﬁggﬁﬁﬁg%bgﬁg&ﬁ?io exanpl es of a
Hihesquag c2@3 00§ stidven mttagus 2r eporti ng devi ce 800 for
use on various nenbers of the container handler |ist
§3wSukﬂédﬁﬁdQﬂﬁéﬂgﬂU@IBﬂﬂpléUre 5A includes a housing
qﬁ%ﬂ%% %jepxs SQnI&Fggxagg.preferably attached to

r cra of Figure 1 and/or quay
mﬁpﬁgndlérﬁlg@h@w@mﬁ egyisi ng 3000 may preferably
contain at |east part of the nmeans for optical
cltsttiadele cenite S4 enghiong ia Figire 4Dhe housi ng 3000 of

e RerooBssh ) The bhastRub R uice S8 rlethe dirpmamsiio haut one or
Qﬁox‘é%n@aﬁ’ﬁr@' FﬂpreﬁﬁBﬁlé ﬁﬁd |ré ire@Rntsl & lsihlI UL o by %Bﬁ’c\ﬂﬁl handlers,

a system for making atus reporting device
fegeer th@tntSanentelnnelaap@m@cr:n 1758ﬁ)cefd Maerdsvang ﬁorathdselmtalﬂ'etrehandlers is
conta

B PP Tt SRAGHT 8Tt B ApEFcHeafite ol fis AEEHGHOF pt the container 2.

Sttt Hitafie POy eemisiensl ¢80@BARe flocatiDREPIT0 Gorike 1§ Bfay use a shaft
the container handler Iist 80 are shown in Figures 17

tegcoding, [ppefiblyrenmipgaalshefhencader-syst em for making 100
i ncludes a neans for providing 200 a micro controller

[67] Th@oﬂhlnlbgli 1o %%‘utrg Cart 36 UF F]%H}%r 4 1@8& q)%v&zﬁﬁdsg QI‘allleéL‘ l'!:geﬁigé and/or a

Five coupFi

TRANS@AENERJT%I ITae qmulcfanﬂ:OB)@ <yﬁ Fipuge rednssohtimes referred to as a

PQ%%/gﬁEc’ﬁ%“y i S0 ioben NLpiggiea A o e el i e side handler or o
31&%’3 ”ﬂ}e]t%{? ?oa?lt:r 5(51§f ngﬁlreqf@ﬁ '?ﬂsro%feﬁre RpAuL & éﬁ%r\% tdb handier.
nmeans nber

or- sensi ng 1200 of at east 0
of t he contai ner handl er list 80 of Figure 4B.

[68] 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.

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

The quay crane 30 of Figure 2 includes a quay crane spreader, which is outside the
picture.

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

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

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



[73] In Figure 6A, the systemfor making 100 al so

i ncl udes neans for installing 300 a program system
WQ@0O®B8/113Bb& program system 2000 is installed i nPOT/BSRAOR017087

menory 1020. The mcro-controller nodul e 1000

o | [ ' f. a. 7
DR AR SR oo 5 R <Rt uR et SRS,
the activities of the mcro-controller nodule 1000
[69] FigtwedR) Bhéwp b agrcknofSgomtagimare Qiyudidd dirgrocogtaimar B0stoefouRB Wdntainer 66
i_ncludes program steps residing i.n the nenory 1020 as
dedingignvhat T aLoBaT R e agackipghgiehthe met hod of

. g - e
A Ao Bl ERREER S 8HsET BB badO00,

o (e shddidirdeiebislit ot REdndMontaiiee Ggotvee t hat al ternative
i npl ementations, which may include, but are not

* | The stacdingoheightof the third centamendhisshireaeur al  net wor ks,
and/or inferential .engi nes are possihle, feasible, and

. i&i@?ﬁiﬁ%‘“@ﬁ’ﬁ&ﬁﬁﬁf@ﬁg& , %%’Pé’ﬁ%i(’g’lsi??‘“ﬁr eferable. [75]

o AVRQERHICIs 8SsthRfacd %ﬁ?baﬁioﬂ,a)ény N&thatd@esiBibioh SmBPthe used within a
limted to, an instruction processor and/or a finite
soatpaterpgivhres, nuartgtiog asfoliavfse figsitcoatainen §0ree , zeem dé@mdacontainer 62
neur al , net wor k. e jnstruction ocessor .includes at
S eP B PRt of oo rbe Bl LPERERA et | oact

o QRSsoHR! FnREBRE SRS SIBRE tmayP BfcherdRY AnBRAE 886k Nan four container
el ement controlled by at | east one instruction

ptasked sil bap &f canie nther, [foi6ixample mp dalsaven couthinetsehigh.
conputer, as used herein, may include not only what

.Sone ul nsi der peri.ph | circuitr whi.ch_nmay. .
[70] Flg%rg? a ea\’ndg%fs I0W (W e a,lerI% eograta}bo’umggm'ggioxg}q Skatds repo%mg device 800
foEudeCdl aiipus ARMAYeys oMBOEIYaihdtRhfRERStEOr CUi t Ty,
clocking and timng circuitry, as well as signal

o drhst lbwsing AWy R Eigues pAuinchugles a Tousiag ahewnii 3092nhy vdch it may be
fabricated in,the me,.pack
DR RtBRL Esh®y FOE AAHF dBORE

e_as e.conputer
_ oerie o0 SR Ea L dhior apey crane 30 of
JaFRY 12 The hWBiihe 36000 fpréfBRBE dunkhitl bt RasfBArtST the means for optical
di scussed separ at elé fromthe conputer, this is done
t

teonieingr cpde sengingdd3@ti on of the invention and is not

- ieopehect Lt PBufoth drtereb i CRbtR: S SO 78 oksing 3000
?ﬂ? ].Ihkgfelirﬂﬂ? bt bftgthde vd &6 BORberaf the)edndBerdRhaleriis 809

cation 1900 of a container handler as shown in
Figure 6A. These aspects will be discussed | ater

[71] FigusgHrishieivs ResyRganorraakiem I 89 i Hrtng ramubing Hevice S40ifena container
ha%@gp7gggf‘%§so¥8@ h%fh]%gﬂgelacﬁogltﬁer'lﬁngl'eg Y8 §Sa ?nAé‘rAI‘lbtep 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.

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

10



24. Oher alternatives may include, but are not
limted to, using a neans for wirel essly communicati ng
wa1@8/1wd39€h i ncl udes a neans for wrel essly deP€r/msI00H Q17087
1510 for locating the container handler, as discussed
° é: Iétgtl\[;léﬁ fgmg\%ce 580 11*?0:13l|1dre§el%?ﬁ%:§05 %ﬂn@%ﬁm@%‘%ﬁeﬁ%&pﬁgg 1202 of the
I mu:admom&l&e Eahddmet T(E)Omﬂpwhﬁﬁns]ﬁi @er@fngEm@ 12004 at(lgBt one member
So of the fol]ow ures_show fl owcharts of at
I‘éfgg? C%@nﬁ@%m@fé‘ﬁt&@ﬁ%@ﬁﬁ on, possessing arrows
wWith reference nunbers. These arrows will signify of

[73] Infﬁn‘gﬂ‘fe(gA GRO &y REm W@Sﬁﬁt 1'069330 JALRISHURRA fol gnstalhng 300 a program

merit at i ons inc |'east one progr
systoer 1000 Thoprograng systerh Bf)@(hnt mstdtﬂaltmmg?s Oammemogoma)t er,

| east one inferential [ink in an inferentia
a’h@ﬁ ggro- Ca?tr@léea§?0f§ﬁ% 99%11@11%465%@99%@1% Pp@lmgrﬁoﬂ% of a computer
stAbSyiPGB IEnord1@0@r at |east one dom nant | earned

response wthin a neural network. [79] The operation

. dThesd:cﬂmputesrgl(HOfdlmhﬂe tactiwtickes! fhoahierb-tynt@ileoumlduls 1000 through a
the text "St 66 init, and refers to at |east one of
tHeses) $Y(§th§ 0. @H]leé?lf’ﬁ@masy§%? ARG imeludgs proggamm steps residing in the

001, §§(q,u§ hl% A wher. Entering into a
cfgepelll“ycnodeS an in ergntl graph. Directing a
state transition in a finite state machi ne, possibly

[74] Thehinedogws lebergting thet statos s¢pmiting devick 800 ggebe discasded s implemented
of, neurons in. a net The . per ati.on of )
b RO B YR O R Tt i ity e bt altemnaive

miMénlibnftahﬁ)nE ewhich by Indiitlel but &Rchdtafr8iid 100 e state machmes neural
letion of those operations, which may result in

nelt\é@r 8, @néorofniernetial cinigmess rage possibley feasiblemaad sinbeentairi nEcumstances
re%.u n traversal of a higher node in an inferential
poéernlsuy,rpre[gg&,ﬁ%e. a previously stored state in a finite
state machine, and/or return to dormancy of the

[75] Atompigr Meesed hsredf mhhéndteds] Bhit ipabttanited H1hn Fisdut@oBBocessor and/or
shows the Er ogram system 2000 of Figure 6A, which the

a fiigndate ghachmes 20d/eap mdoentiad engine dntier ¢ meoml m@vmhn“ﬂwmstructlon
pr&&ggor %@?tea't %%6%031%: ?_ﬁ’sﬁﬁgﬂ rg Rlﬂ(?degﬁn% Fedl&R" 20 %% al{s%st one data

sensing sta ure nsing t
prodestihe ebanmdrdj eexh tan (jir@dfessZBg elenteng Ld:bﬁﬁ*olle&%bﬁmﬂ/ ledist 1038, instruction

to cr ealt e a sensed state
processing element.

[76] 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.

e These circuits may be fabricated in the same package as the computer, sometimes on the
same semiconductor substrate as the computer.

e 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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1800. Operation 2022 supports using the nmeans for
W rel essly communi cating 1100 to conmuni cate the

w@emsaw3gs ate 1800 of the container handl er 78PCT/823005/017087

One skilled in the art will recognize that the neans

[77] Ergg(gec%:h?ﬁ?ﬂt%io@ghégt%g rﬁ%%r%@ér@fléeugd é B{cgjcfercﬁli’éﬂﬁlﬁlpglttljéégﬁcation 1900

IC Sensors a aces ond those re

ofal dohtafiriey hagdierlBAhawd o FighBB6A. Fi gures 17 to 25 outline

sone vari ations of sensors, instrumentation and

i Thes? faspacss whll die Haguserd fter isepiling die tsricofir dgtpaainipg 1500 the

t o

Cl@@attg)?ﬂtg}ﬁb%g% h&)ﬂgd: I st Z@%}GM‘%‘ Elh r@s gﬁme (?Eecafussééqgf 18,21, 22, and

te conplexity of Figures 17 to 25 the | abel 1200

wll not be found_ in the draw ngs, ,but will be called

onflheli altenmativesgmay: jadves b‘{‘ 818y npg ited7iR, SimEsa aneans for wirelessly

por V.

B AP AT e e 110

|lncdt1mgetﬁe aoﬁﬂameuhemdlezoraimalmuﬁbdm Figured 150, 19330, cﬁB tah@ 25. These

conputer 1010 with a Network Interfac$ Crcujt 1030

JFepgitsef the HE‘NPE?H mag zﬂot F9YirE dhezstorage gt thedagation 1900 1 in the computer

refone e@ the neans for providing 200 the

m cro-cohtroller nodul e | 00O The neans for provi di ng

200 the mcro-controller nmodul e 1000 further includes:

[78] Someretite fadlowag pigirey shew, flew¢hahts cxfertleast tone methpd iofighe invention,

POF g AHEVS PRI TGS GMEER: THESENS ifSIeiRep ey pf control and
sofffTeE usa slipisbradOfnpleNe ABENE 1ﬁ<9{1d1§§ nsor coupling 220,

[79] Tf@mraﬁﬁfléaf serdnga Howrhartis dssigaste

whi ch creat’es the sensor coupling 222 of the sensor
b iqalsﬂ a1y programi apetioo vt poigran threatliéectd@Duion dQG2pitére
ns for, ensug state 1200, f t he contai ner handl er.

ﬂtl castneHy Praddess qt’é €& %ar to the various
whi ch
RO RN Bnstihe TR0 Y B L AEYE W0 PP i
git &abieonedididhdnt 14aBidd rEsp@usewtBinshsysal acthedrij |
fl owchart of operati on 2022 of Fi gure 6B further usi ng
t he neans for wrel essl com’runléﬁyngng 1100, Oper at |

RISEak Wit 1S4t in it and

refel32 2 wf}(gagt&ltg%f%tfg%&l \ﬁr_wterface circuit 1030 via the

net wo coupling 1104 th the nmeans for wirelessly
| £abraging 106 rﬂaorccmnmmmionaé@ehbeusaemqmt&t ate
1800 for the contajner handler. [86] Figure 7C shows a

fHiptering Intog desersrase@f padnferentigmaint of the system for
lﬁirectlgg a s%te Eansmon in a finite state machine, possibly while pushing a return state.

And triggering a list of neurons in a neural network.

[80] The operation of termination in a flowchart is designated by an oval with the text “Exit” in

it, and refers to the completion of those operations, which may result in at least one of the

following:

return from a subroutine return,
traversal of a higher node in an inferential graph,
popping of a previously stored state in a finite state machine, and/or

return to dormancy of the firing neurons of the neural network.

12



status reporting device 800 of Figures 6A and 7A. The

system for nmaking 100 may i nclude a second conputer
wGao®sai3dbeast partly directing the creation of Pah®S2005/017087

status reporting device 800. The second conputer 500

. [ ' ' : t . .
517 R LSRR o152 By LR nstating s
ingatsalndtoc30Pie efen@P 102y at | east partly second direct

504 the neans for installing 300 the program system ‘
o LnsgatiomHH 2synpRrts wiag A :caBY MrispriestaledR0p 96 Timee Ad for sensing

GRIDMLES tﬁg Q afnllalr h%ﬁ%%g@gyﬁigﬁrep 18Xl A 1%%0 a Ql%a{ehae%imsed state

nmeans for 1 ns e a shared coupling, an
til860fi rst direct 502 and the second direct 504 may use

an addressing schene for nessage or conmuni cations
o Anpraioned02d Tuppeds HsHigs the gyeans Hfor wisglesshc, conppunicating 1100 to
. j r [G fol | owi ng.
RO GRE AR BB L a6 oyt iRgE 8 D
conmputer 500 wth a second nenory 510. A second
[82] Oner gigledniss ylst ern RBDcogdbaides the agramiet sgnsingesatdi IXP0i may further
the second, nmenory 510. The second co ter 500 is. at_.
ore G BT ey R Tt ) AGNGT o SheapEoigied Wi Figures 13A
andRe98g. program system 2500, which are provided through
the second accessible coupling 512 of the second
o fegmey 1 Bi025 olihee sene narigitong LAsRISYIS] BNr2h Ot atiey alakinterfaces which

consi dered to. enbody the nethod of nyf ure, b
PR PR GFriedon ARG PP B FieqiAgRos GOl . HEb (bl gnembers of he
fcgﬁtaiﬂg§%%%dléﬂﬁ%§]§@gfp%uger@@_t e the status reporting

devi ce . Figure 8A shows a flowhart of the
o Brcamd qfrthgrampkyity @hF2606s 07 td-Rfuthe 1ake] 1860 edilinog be found in the

certain_as S t he.invention'.s nmethod of making
@%W@g%tba%evﬁiéapﬁqﬁ@uaawﬂ@éﬁ@ebssw- Figures 6A and 7A,
whi ch includes the followi ng operations. Operation

[83] Fi%ﬁé 7 AdEHREL S rdfih8mBROGSthE @fau@r@y&@ih%%efa@ 800 oRFeMIrl8A. The micro-
02 the mcro-controller nodule 1000 of Figures 6A and

cofripollebaeditle dA0Q S@zhetiingdudes a hempwtan sohipunicavakcoumigpg 1032 of the

300 to.jhstal l..302 t r ogr.am e 000 af. ki gures
cogineh 01 QR s R IieBR £HERY HEL R FEeRs Mol Gur e
8A, the operation 2512 directing the neans for
[84] Fi@roVvidang shOWstDrdfmeieieolthe inbghs for providing 200 the micro-controller

module 1000.The means for providing 200 the micro-controller module 1000 further

includes:

e A means for coupling 210, which creates the coupling 212 of the network coupling 1104
of the network interface circuit 1030 with the means for wirelessly communicating 1100.

e A means for sensor coupling 220, which creates the sensor coupling 222 of the sensor
coupling the micro-cbntroller module 1000 to 1202 the means for sensing state 1200 of
the container handler. This mechanism and process is similar to the various embodiments
of the means for coupling 210 which creates the coupling 212, which will be described in

greater detail.

[85] Figure 7B shows a detail flowchart of operation 2022 of Figure 6B further using the means

for wirelessly communicating 1100. Operation 2052 interacts via the computer

13



m cro-controll er nodul e 1000 of Figures 6A and 7A may
involve the followng in certain preferred
wenwsdiszeant s. The act of providing the PCT/US2005/017087
m cro-control |l er nodul e 1000 may include, but is not
cdn&rﬂﬁﬁiggivgocod.ﬁ)ﬁhg hiag ik {1 qllélcv??rk N B Ble ac?x%ﬁﬂ@éov\@lﬁ kthe network
station, andfor-positioning 1t tor attachnen 0
conphhged 16 dvitle she ineahs o mireless]y h@mrharticatingnl 1@ k€ communicate the
nodul e 1000 i s provide i.th a first comrunicative
seg ta,t?]égqol@zt ‘iqqt%lﬁmﬁ% for wirelessly
communi cating 1100. The mcro-controller nodul e 1000
86] Fibred}S ShdiyOY relitbrotidh BrofPelNEnbOIIER §81\E SRR inki
[86] %%02 to the neans for grensi ng state 1200 fosslstﬁg ng 100 the
statusteporiimg desed 860 of Fipofes|GA #idjihe 8A, the operation

T e
11RE Brebfih SRR SHtkQ25hrRY dbNVOsore the * following in

certain preferred enbodi nents. An accessi bl e coupling
o 1TRXeodnd ¢cvenpreerciOP MH2E leasd partly fosnjireces 021 the Gneunp parpreviding 200

the progra stem 2 at |least partly directing the
ctg a9 .rm‘i’cﬁh‘?:g&&)ai n preferred enbodi nents, the

J pﬂfé%e@ﬁcf%t?x%}?&btzﬁﬁpmiﬁ at ﬂ%%%alrﬁs 084 fdﬁl‘égﬂé’()%g%@a% for installing

system 2400, as s I gure
@00ghaprogyst eystcd@000may be installed 302 using a
wireline network interface circuit 1030, and/or using
* tHie ermmunicions; GIPHES bptvesantiai seeandneomawer S§Pavith the means for

10, I PG n :
RSP RO S Tl U oSS B, s e e
cbrepo @ tandethe peafndr dibdcy S50Achayl @sa afi | saldliessigposciieme for message or
devi ce.. The installation may preferably include

FOBERUIFALQYS pdEessPd MRS P4 Scomponent “to instal | 302

the program system 2000. The program systemlibrary

[87] In248Re r’r@}zfthle@yét%%ﬁhhbhhgh@o Vg ARdudt td@newag. am
system 2000; for use in controlling various
o eiedtindeavtessibie touplsigal I2soff thp cetamigeabewiteres @0 Withr 2 sdoedd memory
% t he manuf acturi ng process of the system for making
8. [91] Figure 8B shows a detail of operation 2512

e O I QT f [He;) ' @0t ol
o G L U5 S4B T S HBRLR ond memry
A&dlpling 212 of the network interface circuit 1030 to

1104 the neans for wirelessly co nicating 1100. [ 92]
* |Theseeqndecomputerm§Ogmat lepst Pﬁ@%’mﬁﬂn@)ﬁ?ﬁ Ey fhgcigrogramy steps of the second

I%BQC(’ RS 2R hYhSHP BRIVideRthloB 88 theWaEord 4k i

g‘%ﬁé}rﬁni gt |fnons pr otcoco?Bvi a et heongit?v\g?% %oup‘%!eéhsgmii%%hng S12 of
whe fecomememensSI®r w rel essly conmuni cati ng 1100.

e The second 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

to create the status reporting device 800.

[88] 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.

e Operation 2512 directs the means for providing 200 to provide 202 the micro-controller
module 1000 of Figures 6A and 7A.
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[93] The wireline comunications protocol may support
a version of at |east one nenber of a serial protocol

wo 2@/123880 shown in Figure 8C, including the fptT/o8tmg017087
A Synchronous Serial Interface protocol 2101,

. i. i at e : . .pr l, 2102.
ST 2522 MR PR or A% TSRS JBIRL 269" 0 Wit syt
aifOexfiFagiees &R 7A, ahd 7TBSi3 Zhepherho601020104. An
Inter-1C protocol 2105, sonetines abbreviated I2C. An

50 B e o S S oSl REnleg v 202
iR m SRS, 006V 6000 78,54 M1, PEOHRS s i i

prefermadeinbatinemss. st andard.  An RS-485 protocol 2109. An
- 422 Erot ocol 2 111. [94] In Figures 6A, 7A and 7C,
4k QhBroviing hednigis peptodaninarelsi0AY meyGoclpds: but is not limited to,
%ﬁflﬁfgﬁﬁé odHRAR anCRIENMI GRhk Qﬂ?bﬁ? 'aﬂg/o?ﬁjoéiﬁgl%hg ¥¥5r attachment to
versi on of at |east one mber of d W refess
raatligh and tast shetmodentat i on schenme list 2 110 shown in
Figure 8D. The w re| ess dul ati ondenodul ati on schene
o [Timipg, omtﬁgleag@gylebmooir}gpmqudi%m adirgt gomppaicative coupling 1102
ol ! b M i1Bhe Access schene
2112, \énslg%élts fdr?e‘illréalg% e%dinzrﬁ@g\c%@ﬁ}&.l@bA Frequency
o [Dhei siiaro-ddatrbilgd enolaree3606 dhell® Pidvdeds ¥t hNMB%ond communicative
abbrevi ated FDMA. And a Spread Spectrum Schene 2115,
mlelﬂl&rg%ﬂ% tRdhe eansdpy sosiga statn 1 B0dopthepep@ingr haper.
following: A Code Division Miultiple Access schene
90] Indhdfe SOMREIBSHEPDESY lab&sh S '
o] nI\/lJ'I%‘Lt@iepl e Acgggg 1schenedzj:c[%%, sone?ainéngglr g@%?g\fﬁy ?é(%_dggphﬂ&ll 302 the
Progpl, sysEnT2o60 bbPiguray ALl 1A pind 78, ciesths chenery2I(20, may involve the

' ti. bb [ THVA..  And Oth |
fo‘li-‘i(’)‘gﬁg;éﬂg?sﬂ%l P{egﬁ\’%%f %ﬁt?(’t‘{'rﬁingsac ces _2 ns che ngg 3222 ,
. %F%degﬁﬁle%%%’{g 620 ofﬁl@%é&éz}yeg(gﬂ)uﬁrﬁl 8 PEerd010 supports the

refinement of part of the wr
rpooigrhiat sy stamdi00 chtileasti partlys dineetmeg lthestonditdd 1060Fi gur e 8D,
ol l owing. At |east one version of

\ani ch jncl udes thgw&, /
* tREOTATPISUTS BROMIMEN(S Sioaptagsam sypeme 2000135 (staisyl 302 from a
R Bhey Sl AP bty 408085 dRMNARERRS7S R ProgrhitOsystem 2000 may be

installed 302 using a wireline network interface circuit 1030, and/or using the means for

wirelessly communicating 1100. The memory 1020 may preferably include at least one
non-volatile memory component. The non-volatile memory component may preferably
include a flash memory device. The installation may preferably include programming the
flash memory component to install 302 the program system 2000.

e The program system library 2400 may include multiple versions of the program system
2000, for use in controlling varjous embodiments of the status reporting device 800

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

[91] 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.
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At | east one version of the Frequency Division
Mul tiple Access schene 2114 (FDVA) may preferably

wo pabaasIan AMPs schene 2132. At | east one vePGT/082005/017087

the Code Division Miltiple Access schene 2116 ( CDVA)

[92] Insrfg%uerﬁge ?{&I%gltﬂ@% g%é@t\x?% iﬁferfa%‘ﬂ'cu%3?§%refé&aeﬁl? gup%t least one

east one vers

witkliteo gamatunfendonse porotodal Wisither dédwodikpteuplingesR)4s ehitinthe means for

may preferably include at | east one | EEE

2122 (OFDM |
W‘é‘éﬁs.'si qommupicating hli0e 2132, At | east one version of

the I EEE 802.1 1 access schene 2134 may include the

[93] THEFFBR2 cdhPuRkEaSS p%sé&%memg% gﬁ%pdééla heRtin oG gk %?ﬁ Thember of a

of the | EEE 802. 11 access sc 34 may inclu

setiEREoBEOl list 240G shroasindtigend C ir@fudingdhelfelistingne

versi gn of the, read Spectr Schene 2 115 uses the
W& spndonaus siah s bes Draool 20 b Spetmenagbreviated ST
[ jof.d ' or location tags. [96] In Figure
Senticigqenand O elormol y 1t

chenme list 2150 may preferably include,

AItSetisl Repiphbiaiintetace Q103,A0meEmb albinerisedNpheme 2152,
whi ch uses at | east one spreading code to in

i BSaA32myotesel Héodul ati ng an access channel. A

' CRMVA s schene 2154 times
gj‘%?@%ﬁ%%@ WWSWW @@ﬁeevrlr%%(f Sé not only a

S EadicRal SaEa Bk otabd 2186, 56 aetiffel ABbre iR dtigsgodul at e
and denodul ate an access channel. [97] Figure 9B shows

b frenirell¢nmimee Netwardk rrotocoled A%, sooretisrn shigvistest @AN200
% e cont ai @er h | er .of Figures 6A and 7A.
tha el

Not e
TCRE Cp P at W&1Ghe JOFIUARY HRRlpmentgpens ottthe IEEE 1394
VR HScRfont BEn&RAt ai ner handl er 78 may include one or
nore of the neans for sensing state 1200 shown in this
FAgBBet8STretoneld199f or sensi ng state 1200 of the
cont ai ner handl er nay preferably include at |east one
din RAH22qeie6pldd 11A means for sensing operat or
identity 1210, which provides 1212 a sensed operator

contal ne

[94] In 'fg%%ﬁé %’ i?ﬁ\lé‘nd 76, A& Wr $HBRE4Y c%ﬁﬁlilgﬁ&?iﬁg P96 ?ﬂ&}’epreferably

second provides 1222 a sense

suppa@s eomnni@ating usegnat leant appt vergibn ©frit deaseone adember of a wireless

S ing,1230. which thi.r ovi des 32 tical )
B el B SRy it 430 FhoVR e dge fo TR geless modulaton-
defioBAMABE YcHeatt 15081 MAcHAR) bef is Rof ﬁgitgd {d, aruBNswidad on

the container 2 fourth providing 1252 a contai ner
rhadlime Didsjoe MuyltiplegA EB&scheme 2112, sometimes abbreviated TDMA.

A Frequency Division Multiple Access scheme 2114, sometimes abbreviated FDMA.
And a Spread Spectrum Scheme 2115, which may include variations on one or more of
the following:

A Code Division Multiple Access scheme 2116, sometimes abbreviated CDMA.

A Frequency Hopping Multiple Access scheme 2118, sometimes abbreviated FHMA.

A Time Hopping Multiple Access scheme 2120, sometimes abbreviated THMA.

And an Orthogonal Frequency Division Multiple access scheme 2122, sometimes
abbreviated OFDM.
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A neans for container stack hei ght sensing 1260 of the
container 2 fifth providing 1262 a contai ner stack
wheioghi33d®64. I n certain enbodi nents t he nmeanspE¢DUS2005/017087
cont ai ner stack height sensing 1260 may preferably
0
195] FigAE S EF RG] of ol of BRMEAGE TRATRICHPEc B sohome s
2 Hard [Fegure 8 Dy tvihighrinelidésrtbe fii?2lo2i@g. machi ne state |i st
menper 1274 of the machine state |ist 1850,

* PhpisrE opepversign of digsTinghbIEsian M@@H@o&cm?@%mes%m (TDMA) may
giigggb ylé}%gld%%b fgéfg\é!fm 5382 at |east one crane

a crane state |list 1400 of

o FAQltag chdBrersibie of flanBregadin g DinBamsMultiile PRAERIscASBO 21 84 (FDMA)
a nmenber of the crane sensor neans |list 1300 shown in

F‘F@OPI@ fersbly inchudpeaiAMEsschesps? g cont ai ner size 1216
° 5 n?aét o%%tvrérﬁ&g) %g %n@o&ezf)gu g@.flﬁf)]%e&a%'ﬁsz ?célgrzn%ﬁﬂ IEQ%DMA) may

al ner size pr e?%er

Spréfiekably hchudetah &astpfneaﬁkenbes bathe GIDMI;A dchdthefst Figur e
12D. In certain enbodi nents, for example for use on a

* UTHeestwar vesion ofdherb o geral stgn%@Da@wa Madtiplsiageess scheme 2122

n| C
AT LA Bl 0380 S R Py AT . s
Wrier 86100 GfSROSBES SERBULESRsS Behetl®) 2134 ﬁm@rrhn@l@lﬁ@ thé OREE 802.11b

the side of the container 2 to estimate its contai ner
sicgess sobane 213 Greinlgast one yerssimef he AERE2. Metqgpts scherge 2134 may

%@H&@%@HEEE%&' d grﬁgoe]sg é&e%e%ﬁk ai ner wei ght 1242.

for 'sénsing container danmage 1244

. nAml%hSIQﬁh’éfVeBs’l@i/ bfltheoSpredb SpectOni SéHegie ZAITa@Rs €isd ARBIt371.1 scheme
1248. [9 In Figure 9B, the varjous conbinati ons of

sdrB f@rrradlq frwlev%lds%ﬁﬁa&m §ad/prlpeaionspgs.| ar | y
i npl enented. Among providings simlarly inplenented,

tH r |
561 IERE L oRae TRy e oy BRSO UALE B it o

o SANI$-86 lagcdsopticsmen B3R, vitidseasepaoisash agsspidadingseode to in modulating
mul tipl e conmuni cation mechanisms with the conputer
1@@@1‘3“{0%1]3“11&31]‘:?@?%0@8“ some or all of the providings

. "KXNi.%gba%Sébﬂ/PA 'aé(c ?gdél%gat%%eass{oﬁ%ﬁ’lnes ApblQit & ﬁﬁgpﬁdfﬁ W-CDMA

provi di ngs ma one 1 nstance o

fsohdmey 0@ notpbalyi @Ieprewﬁhg adsehsiealsopesatering dedé it Ynodulate and
1214, ~second provides 1222 a sensed contai ner present

1d2:;314)du1ate an access channel.

[97] Figure 9B shows some refinements of the means for sensing state 1200 of the container
handler of Figures 6A and 7A. Note that the preferred status reporting device 800 for
various of the container handler 78 may include one or more of the means for sensing state
1200 shown in this Figure. The means for sensing state 1200 of the container handler may
preferably include at least one of the following
e A means for sensing operator identity 1210, which provides 1212 a sensed operator

identity 1214,
e A means for sensing container presence 1220, which second provides 1222 a sensed

container present 1224.

17



third provides 1232 an optical container
characteristic 1234, fourth providing 1252 a

wa@oeosaiyzes radi o frequency tag 1254, fifth preyvi/dsIngso17087

1262 a contai ner stack height 1264, sixth providing

12 ' I 1 . .
135 TP S0k JIRE a3 s AR 1252w ot
k%ﬁén&ﬁchﬂ@d@ﬂﬁhﬁusmate list 1400 shomn in Figure 12B,

sevent eent h prOV|d|n% 1218 a contai ner size 1226,
e girent fariagip Sieauensy tamsrosiaedaal af A é&dlq@egmncy dagon theckontainer 2

ge estinmate
HoihEh SRR i S tah e ERRERYGE 1BBETO0, CU1 g
18822008 fdf'c@hltraﬁleﬁ Eiaclf Béighk sfeﬂélﬁlgﬁl%o 6&thg @mtﬁl‘ﬁeﬁQ & ptOviding 1262 a
or a straddle carrier 54, may preferably use at | east

mata@fer staek BgighhF rdo s cskain ainbodiments dbemenus for epnizingn stack height

2 Protocol-2 11 1
g%?ﬁigm&g%g%%ﬁ%%@% & ga%ﬂgé te he crane sensor
%ﬂ@&s’r bh& e MRE Eenb#BQ MBOhikY &4t81i3PM¥mbEC] e fithecontainer handler,
means for_ sensing trolley position 1360 fourteenth

mﬁhmwémm@i%ﬂ meghipe ylago st embarsi 4aef tha rRqdineestate list 1850,

sensor neans |ist nmenber 1280 nay
E%A¥%#%Eﬁ§& ude the means for sensing hoist height

l@tﬁéaﬂ‘tlcfnte%@iﬁefbeﬁﬁ&\&héﬁn@ disl &etntRr ho8G beRaiOplovididd 1282 at least one
The nmeans for sensing trolley position 1360 and/or_the

rFEaesstate diss mesibag 1 @ii a lgesing ﬁtatqsstd%wfﬁlgmrérla?@ ;The crane sensor

AP 5 ek 280 T iy S8 Bt BRES epl 8 1 00 5wn i Figure

sizews sone refinenents of the sensed state 1800 of

Fi gures 6A and 7A based upon the neans for sensing

Sk angang FOOSERPINg;| fgmtaénfg BizeT h%l%éqvge@elsthazrevmmol%ﬂeﬁya Contalner size
I e he f.0l. I

CReTE G ISPl 67 B8 B SBLSPBIT B e s

Qs $420t oflPigdre 1DINE IS emﬁﬂ eGBOdidicnsy, fareRkample ﬂ)?_aéle &y UTR truck 10,
preferably be a bool ean val ue of true or false. The
dig means stme%ﬁ% PoRpAPREiER A 759 may ipdude aplirasepicaeRir to estimate

f@%h&tﬁlﬁgﬂggﬁgé Itl%ég?acé% ibg&ﬁ c%t?nfl ?ﬁ%}lﬂl@f;}%@ljﬁc RELB measures the
idetagriptrieeith fismithe tilie ofithsccummnaﬂzocﬁ edtingit¢ &s Sdhtainer size 1226.

A means for sensing container weight 1228 eighteenth providing 1240 a container weight
1242.

And a means for sensing container damage 1244 nineteenth providing 1246 a container

damage estimate 1248.

[98] In Figure 9B, the various combinations of some or all of the providings may be similarly

implemented.

Among providings similarly implemented, these providings may share a single
communication mechanism with the computer 1010.
Among providings similarly implemented, these providings may use multiple

communication mechanisms with the computer 1010.

[99] In Figure 9B, some or all of the providings may be distinctly implemented.
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At | east one instance of at |east one nachine state
li st menber 1274. At |east one of the crane state

wo p@s/inBspbers 1284. The contai ner size 1226. PTHhES2005/017087
contai ner wei ght 1242. The contai ner danmage esti mate

3. The .qpt | . ' {54 34
100) 3 it 380 TRGGREL AL 16901 N6k SHARAGLEIA S Ry Rt
o QREViIlESTANGEseAbedopERiiBiEtefty 22CQNt ai ner code _
characteristic list 1700, shown in Figure 10B, which

* rpagonsrdedabl 322 mesinsrfleconteinsy praseriek22ode text 1702, a
iew 1704 of .th i nel de 4 of. t ai 2,

« dhia ol et rad af RO BetEnef AatfaRis R of the

. ' : - Nt Fi H A
gﬁg&@@%@g&@%ﬁa 9@&1& 588 ff”éqﬂ&{cyzt%gé%] i gures

exanpl es of the view’l Fi gure 108,
o difth freviziong HlG2er coaadeerdtaokheight 1364yi ewed on the side
of the container 2 of Figures 1, 3A._and 4A. The view

* spohpEviding 18 6he masbine st meaPepl &f4r abl y and
¢ SPOFARLIBhY 031 R Bl ARS8 (e s i

11408 shayn imEiguglel2ut is not limted to, a still frame
conpr essi on and/or a notion secluence conpression of a
* savawessiloprogiding hiiss emtapawize 122he conpressi on 1706

. My be . at |east tly.t.he resul f _applying a two

S o S B oot o oflh Ys"The 27D

o HiRGERHEpRRIiNE 1 TIPS rRdifR c 8iin4E 124&- D wavel et
filter bank. Alternatively, the conpression 1706 nmay

be at |least partly the result of a fractal conpression.
[101] kst wed.of expplsy} the gayeethiprovidingwk? 8anofelighis 2B ofor tahaibber tire gantry

c [ her. code tex 7 fcFi o) i ner .
crfifens vak ek o 5 MR 2Py 0?0 BB S e AR0us Serial
Inepfhte plot€ddR A0 Sthe IES-QYNPkdtocol 10K | e RO-40DePrvioewl 177104and/or the

of Figure 11B. The means for optical container code

RSS@%P%O@%O% _Fi gure 9B nmay [ _ncI ude opt i cal
* g%%g%%éeg{egé&cigga%stﬂsp {1‘161%%&? Ipicéé): llﬁlchz §1;e£c\°é\r?dél&hm%é{e be means for sensing

a separate op recogniti

halidy@osition d86Efcitedh praediag 862 dRbileppositial BBHASSS in Figure 12A.
recognition programsystem The separate optical )
o chgraencesenpaanents lisbaemiediOanam tisferablyyinelads the means for sensing

Vl\i‘ogstc] hgighp B 7058 % nth providing 1372 a hoist height 1374.
e 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.

[102] 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,

e The sensed operator identity 1214.

e The sensed container present 1224. The sensed container present 1224 may preferably be
a boolean value of true or false.

e The optical container characteristic 1234.

e The container radio frequency tag 1254.
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for optical container code sensing 1230 and/or may be

coupled to the neans for optical container code
waemsiingg9d230. The separate optical charact erPCT/US2005/017087

recognition program system nmay reside mﬁthin the neans

o TPhe Cﬂ‘gél %t% Iﬁelrfz §0Pf. ?&Riﬁh Jtt%aleﬁ r co rﬂ;%}’ be 1nterpreted as

coup or optica
s'mﬂhedgc&@ibﬁofﬂ@ﬁ%ﬂihe st at us reporting device 800 of
Figure 6A_nmay |nclude an optical characteristic system

a2t e Oﬁém%an%p dideast gne maplting sate lisbmembens?Hy 1230
° g%t IFE%%E’IS o? %e e@?alfg 15]tqn«r§rglg)ers 5.84: igures 1, 2, 5A and

Realis 6 op |ca coh alner code sensing 1230

o NMEe doRedibsigitio2heast one and preferably two of the
vi deo i magi ng device 1238 of Figure 10C, housed in a

* fTheseontrdugiwaygld1¢d2.and a second housing 3 110 as in
ur es st housi ng 3100 and the
* ,@% %ﬁﬁg@ﬂﬁg%iﬁﬁmﬁﬁgb%% mechanical |y coupled to a

contai ner handler 20 or 30 as in Figures 1 and 2. The

103] STiRd siftichPRAMAihACHAASRHS AT MBYFRLRR IFNEALAEA 3
L103] one, étglr?d preflerably m)ré t han on%ILl i ght 3120. e%y]ﬁ@%rablymclude

atllﬂﬁhtoﬁe 3ustanogest danesder r0c£ la eahtaiheroeasle Ghatastaistic dist w760y shown in
v cal coupling of the nmeans
%tlg]?l qh%%?rgﬁ‘ﬁ%tﬂe 2 Ssensi ng 1230 to the rubber
o td@(ﬁtggﬁéftcbue@k@mﬁ)ﬁO may preferably include a
mechani cal shock absorber to inprove reliability.

* [AGFYV IF’D@ of dle]o@itaa’mmdes/b nfthpcefteineed, aldt er nat i ve

enbodi ms e neans for. optical container code
. sae?%mmsss éfof %ﬁ‘gﬂ?@qé B4 Ofrfie cRBiAIST Fofe ‘pt thg gpntainer 2.

cont ai ner code sensing 1230 of the container code 4 on
[104] tHEuie®M Al 'cﬂl%rll% SR Bk d}ﬂé@@f Yhel AGY UGB4 %@Yl@ﬁmbﬁakf B2 container

of "the foll ow ng A vi o interface 1236 t© receilve
code 4| cevélgallsomwdtqnctab slortfahe eontainer 20f Eigusts L 323hdofA. The view

nt ai per co e, Vvideo.i
RGBS 15uB%Hen BE A mouProis B RLSUFRAEHY ERiaTaben any of the
Veﬁthﬁ[ ﬁ@&se(;fitﬁé téntdidadk of the contai ner code. The video
i magi ng device 1238 nay be in a separate housing

* i/ compressmni Ul%aﬁ tlsmww bip4t ey trichsle, hatuis inog 1i81@4a to, a still frame

SRRt B Rt S BB St plog L SEes of views.

o AN RBipeERRhE 786 nhaSAstiat WSt Prtl} AR BRI %Applymg a two dimensional (2-
D) block transform, such as the 2-D Discrete Cosine Transform (DCT) and/or a 2-D
wavelet filter bank.

e Alternatively, the compression 1706 may be at least partly the result of a fractal

compression method. ’

[105] Figure 11C shows an example of the container code text 1702 of Figure 10B.
e The container code text 1702 may be at least partly the result of optical character
recognition applied to the view 1704 of Figure 11B.
e 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.
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contai ner characteristic 1234. The vi deo i magi ng

device 1238 may belong to a list including at | east a
wor@sol1sesrera, a digital video canera, and a chEr/gsmos/017087

coupled array. The video inaging devi ce 1238 may

° EH%I %%g{lra{encfpl)fégl’ ch%wéte? ?clo%ﬁ %v%ar.g ?é)%lelﬁprn%ytggdgr\%thm the means

138 8ptcud cofitaief b@ﬁwsdnslggtuzeg aﬁ&/‘éf gty Helddd Eleﬁl tgUuh€ meehd for optical
shows a further preferred enbodi nent of the nmeans for

wﬁf%%épd%ﬁeaémgtlé?%ht sensi ng 1260, including a
° Sf’lﬁcﬁpalgghe't%gf ch czé)r rek(gg? L) ﬁ)g%%{? %FS e}o%?nasét]%% Ier%%thin the means

nsor on contmal ner

&bﬁ@hﬂlé’h@ cb@thiibt codnsasing INBG Andray nhe Her &upledad,thé snedns for optical
draw wire encoder. The draw wire encoder nmay be
W@?Wé@d‘i/\ﬁ?@ﬁmgﬂ@ @ontai ner handler is at |east one

of the followi ng: the rubber tire gantry crane 20, the

[106] Z%ﬂ%g%%?s?ﬁgdgﬁaggg? gf %%;ﬂ?e?%? ﬁ%}( ﬂiﬂﬁ\?e{ 526 c%i a‘]f‘ifﬁfterlstlc system

astthe nsdaas Komn gptieal gbhtagensode wensirpe 1260 abﬁcguné @/Hmhllmwsmg 3000 of
Fshafi1 %(ig oder5 [109] Figure 10E shows a preferred
18HE% atgkSB-he nmachine state list 1850. The machine

o StRl ﬁlehﬁétfoégﬁg ag%n'tanr?érugcﬁie BinkS 1 9 njldgn}ﬁc 291: leaagt one and

reverse notio frequent Stops co
qotferablyotwsoahe videb 6magiag ideeice [ 2301 Highi#, 10(3 hoosgdasaa first housing

r i ng 1860, e, 1862 certain
eﬁ'@g ﬁ?“é’ndthﬂlé“% g ég%‘@%‘%?s 6‘?‘?% i ndi cate a
o v
%Y}Hggf{u%fg ﬁ%éﬂtgggrg 00, égldetﬁg g%&oﬁdﬁ'{%ﬁﬁggg_ﬁ@g %a?ygl?e mcNaNaBY Soupled to a
eobadierbatdier 20he 3teaiis Figwesskagihg a machine state
| ist menber 1270, the machine state l|ist nmenber 127
o iThe sipfesrepruingetivice S0 Feanalep daeludeeds lpasepae. mdwreferably more than

[ I r f
ro@\@/o ?g%(g Thﬁ? fgféaﬂtr_l?g 3‘%‘3&9&&%\%\% ﬁg%Jr%qugfdcﬁ?n %\H@l the invention.
o tThe mé(&mﬁlcsba@@hngﬂﬁ‘rtﬁe Imezihs ¥300ptical ablﬁdmhﬂ céde bﬁﬁﬁig 1230 to the
one i nstance of the crane sensor neans menp
TORIST ire Fgagiy ec1aRs 2Phmay rpaﬁ%r%hé@flu%mgeqhamcahswk absorber to

RhBiReaBlabikyc! udes at |east one of the following

[107] 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.

e A video interface 1236 to receive at least one optical container characteristic 1234 of the
container code 4.

e 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.

e At least one image processor 1239 may process and/or create at least one of the optical

container characteristic 1234.
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A nmeans for tw stlock sensing 1310 eighth providing
1312 a tw stlock sensed state 1314. The neans for

W@ prsadspe sensi ng 1320 to ninth provi de 1322 aPGpUSA®017087
sensed state 1324. The nmeans for sensing container

. | i : . n i ., i .
L0 e LAY bR RO 11 AR 308 Do o, o
1B3&ithl fvideotoasiaid) apd o vhapedcoliped atrayr ol | ey position
1364. The neans for sensing hoist height 1370
* fiteraden Hnggies deniery12387may firdies indhedegiy af3hg folloprag: a computer, a
sensi r e It [ Ok the. .
BB ord S Rnie R bR 130 a0t Ly i system.
include a rotary absolute optical encoder with either
[108] Fipakl10W sbakta forthatpaefdacdembaditnent of the meandfog bftaihdAstack height
the tw stlock sensed state 1314, preferably, is a, .
seping é£0 G ANUife & SiRsERIeshegd SPRSOF intarferes hRrtoi anstglig beight sensor
. e t o List _
orﬁ]tﬁglca | %gf gaﬂdg&t fe S’;/ESF %_S&%ﬁ? ‘gegéﬂi %glgsogn@hgh S toeldttfired, is a draw
witawrsbtdeck- of f state 1414. [112] In Figure 12A, the

spreader sensed state 1324, preferably is a nmenmber of

o dhgghra¥ ure gty msbe nuekared e the comtaineehansisr 1xatdgast one of the

t ld St: 11428 1 nelaidi

o ey RECRRTy, AT 0, heHaP SrRc S HElHlofir 30, the reach
spckadi 6l 42@ pr thetshraddly cdroiet 54£0nt ai ner spread 1428, a
forty foot container spread 1424, and a forty-five

* Arnatystathiettackinediieht sorsor mgy be gn ebepisdiotamshafigycoder.
support the spreader sensed state 1324 limted to a

t10@f r o3t ; :
[109] ﬂ%ﬁgﬂgg shollR asﬁrgifeﬁféﬁ en?io"ﬂhﬁeﬂt of th%ﬁ%@hltne @Vattéqugé’t 50. The machine

, In cer preferred enbodi nents,
staspligd@60 nwyrisedds that s noBhritadiio,be |inmited to a subset
of the spr,eag state list 1420 consisting of the
* QAR PeEeD gﬁaai ner spread 1422 and the forty foot

. %ﬁé&%hg@%?p%m(ﬁ?g 24. [113] In Figure 12A, the sensed

ate , preferably, is a nenber of a
o laasotlisigh §htatlgsé,i st 1430 shown in Figure 12E. Figure
12E shows the landing state Iist 1430 including a
* |adheldavelildb® 1432 and a not-landed state 1434. [114]
ure 12B.sh sonme details of the crane state |ist

Fi y

* f{f%@qpla%ﬁ lgf‘(élggggg?’he crane state |ist menber 1284 of

o Rl 010D QP §92d 1d E¥aid BRbEHRRALS HRALWinldl pbed AAD further indicate a wind
preferably includes at |east one of the following The
tdiestioropck sensed state 1314, The spreader sensed

o SLBhRicSacd 1864, and

e avehicle braking system state 1866.

¢ 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.

[110] Figure 12A shows some details of the crane sensor means list 1300 related to at least one
instance of the crane sensor means list member 1280 of Figure 9B. The crane sensor means
list 1300 preferably includes at least one of the following

e A means for twistlock sensing 1310 eighth providing 1312 a twistlock sensed state 1314.

e The means for spreader sensing 1320 to ninth provide 1322 a spreader sensed state 1324.
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The sensed | anding state 1334.[115] Figure 13A shows a
refinenent of the status reporting device 800 of

woe@anesI6A and 7A where the neans for sensi ngPGI/EEM05/017087
1200 includes a crane spreader interface connection

crane s reade nt e ce connect i

R e G B0 BB nPlec 80 R BR PR e 57 dngensed landing

S_cIt;ﬂéQ334 st 1400 as shown in Figure 12B. The crane
reader interface connection 1340 el eventh provides

o 1 e4s fonbansingdrollsgmosidiontldoe fagteanth prheidingali®? a trolley position
S ader interface connection 1340 twel fth provides
1 "the spreader sensed state 1324. The crane

o STHAAGSS fblnsteﬁgltlgqaslsewgmfswo HiftbStA ptr&}iﬂf‘n%qr?ﬁ@ aloRY h@tgﬁt 1374.
1348 the sensed | anding state 1334. [116] Figure 1

e allwomshiowor tslsmnsg aollsy pesitont i18i60 ded/pctheSMBans foh seﬂmmg hoist height

ate 120 f the container

g@%ﬂ ﬁ]&ffyu]arlefpé I?C:hl] @Wﬁl qphigaliengedeyrwitly, git gnher a hollow shaft
CoEpmisdd sheao of Flgures 6A and 7A to the crane
spr eader interface connection 1340. The crane sensor

oupling 1342 may preferably include conversion
[111] cIinr gtllterV-A rfbe rtwest;lew senspdstatd 8114, pprferablyd/ioe noermlpartof a twistlock

staRg r1 s nlta’er ;%gg%oﬁ? ]‘%Oolf}glﬁr%r gﬁ&; 4 _{)\%IS ?tﬁe G Ig{;f Eock state list 1410

1nﬁﬁﬂ>1&1§lal”fﬁ'liﬁt1%ck-bh%ta% 13411@ SRNSOstoAKIT fge 1342 may be
included in the second communi cative coupling 1202 of

cro controller nodule 1000 with the neans for

[112] slarfégtﬁs 1dAathe sppqader seapedettafatl pybinyeferably israamembemeicy spreader state
115? P4 éh%gvn]lﬁﬁgﬁQXZPOF ggg%zjo@f Ll#b dnb Eqr%%r §Et?e01'i]§t 1420 including a ten

conmuni cat 1 ve’cou the m cro-contro
foow carteindO§itead ﬂh21 fmtmﬂytioétmonsa&mm spgesl d422, Ja2ﬂﬁ)1:ty foot container

SPlGAERE oo 450 OF BRI aPEad A & BT S Fap COp @R ead 1426
Sﬁ;ﬂﬁﬁg Ig?ﬁé)g ﬁné‘xﬁ%ﬁqa?ssp 1t ﬁtte\%g?éaaerf sa%%@i’ gtandl%;z& gﬁllu'?edatroea subset of

th@mg&ﬁkrﬁn&l&tlﬂlﬂty foot™ If the "spreader is at

| east at_ twenty foot" is true and the " Freader is
* By wwq;"oftxampée fi|cggaing peferien enhodants ghe amepda s&p&ed state 1324

?rgéf' bé BHikAHES: SfiEetCSARE sﬁﬁﬁ&é?ds?e[te hi3t $£%0 I:&Hsm‘ﬁ‘ﬁ@ Yr¥he twenty foot
contatner spread 1422 and the forty foot container spread 1424.

[113] In Figure 12A, the sensed landing state 1334, preferably, is a member of a landing state
list 1430 shown in Figure 12E. Figure 12E shows the landing state list 1430 including a
landed state 1432 and a not-landed state 1434.

[114] Figure 12B shows some details of the crane state list 1400 related to the crane state list
member 1284 of Figures 9B and 10A. The crane state list 1400 preferably includes at least
one of the following
e The twistlock sensed state 1314,

e The spreader sensed state 1324,
e The sensed landing state 1334.
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If the "spreader is at |least at twenty foot" is true
and the "spreader is at forty foot" is true, then the

wa@ensaw3spr eader state 1324 indicates the craneCT/US2005/017087

[115]

spreader set for forty foot.[118] By way of exanp!e,
tllg‘%ufér B st £4 netn@ﬁ@&f 9§taﬁﬂ%§%‘hhg 'aevh% 28 of Sﬁg%‘és%A and 7A

may contaln e sprea er sens

whére dlee megrsa‘bssensﬁﬁg statert2(®iigelalles aorend sfp@eadﬁpfrﬁﬁﬁﬁé cbBnection 1340.

| east at fwenty foot", the "spreader is at fort

* f bt erang spyeades interifics sqmpection 4349 e%tralvlmpwvww 1¢a@%’,pnq member of

[116]

| the ohiic SV 6R4800 heaBlyd B33k aiabenty foot” [s true.

sprea is at ort I's fal se, and the
"Bl eaﬁtersplr&dat itefsde f:@[ﬂe;tt-tén 1840 edéventhS pfvides, 1343€the twistlock
t he sensed s reader state 1324 indicates the crane
spresdptate 13146t for twenty foot. If the "spreader |s

oQt " 1St rea

rine §R, gitbadeb St ataceWhnecn DB rbiff prpBET TR IR sBreader sensed
favate ¥324.ve foot" is fal se then the sensed spreader
state 1324 indjcates the crane spreader set for forty
f st cranq gpreader msqéfaéaa@?nepgomﬁ‘toeggteeaﬂl rroides 1 F4Bahe s¢nsed landing
tﬁﬁg &pe '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
digeraddA sled shaws fherstatud ropertfnpodevidel8B] with thd ghs b3 Aensing state

al | ro n may be m | ar
1?1%8&%&% ﬁ?%tamesahﬁwgerf ?%ﬁt'@?' L &mssse@fq'mqoaplp@g 1342 of the computer
b e

[117]

prieviratiesgasorayulengdi 3R immt pryfeiratdy ﬁt?fﬁfde&dnvélfh@n circuitry interfaced to
rovig %s of Figure 13A include The eleventh
@@5’«\} £ 90/0F QUL PEEF GF R emRers] Gkl The 1opnverpige cirouitry may

%H& DARNIRNL BB Sudddb L he spreader sensed state 1324.
1 %lrteenth pﬁ%ét%'g 1348 the sensed | anding state

JIB &értalﬁllﬁﬂ}odﬁnquﬂ ethd 3Bins senwdr @otisifignEB3IRNhapbe til@uded in the second

status .reporti VIC 00 of Figures 6A and 7A, with

CRBTHRIGHEYS Spuathes 3 S the aniprsoperollenaedsin HIGRewth the means for
@&gﬁ ncludlng a Progranmmabl e Logic Controller

@ §§ﬁ@qﬁo?s soneti nes denoted PLC. The

l?(lttg‘naimhbl the L@gtec s€ot roolipleig 135D mae et &l ynddidedi #eshe second

at | east one nepber_of the crane state |ist 1400 as

SRBWRPTIGRtiES gew@nszﬁm o B¢ apigrn-gontioHer modyleaRPRpwith the means for

lsegiico Gontipghl er 1350 may fourteenth provide 1354 the :

tw stTock sensed state 1314. Preferably, the

Progranmmabl e Logic Controller 1350 may fifteenth

phyowed ef ¥38@plchéhe crane spreader interface connection 1340 of Figure 13A may

contain the spreader sensed state 1324 as two signals.

The two signals are the “spreader is at least twenty foot”, and the “spreader is at forty
foot™.

If the “spreader is at least at twenty foot” is true and the “spreader is at forty foot” is
false, then the sensed spreader state 1324 indicates the crane spreader is set for twenty
foot.

If the “spreader is at least at twenty foot” is true and the “spreader is at forty foot” is true,

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

Progranmabl e Logic Controller 1350 may sixteenth
w@e@3ilds9d 358 t he sensed | anding state 1334.[ 12A1/US2005/017087

Figure 13B al so shows the status reporting device 800

115 S 05 6 S BB Lo o 134
coBtahy theenspedakder deﬁ@dcsta(fe) ih3240dd three 58mAls. The second c r ane

sensor coupl ing 1352 may preferably include a serial
* cHimnime signplsrase dsup pirwgleli%@t leasté tweRtygfoot”, the “sproader is at forty

H?*”Qﬁ&%%:'ﬁ%}éil &g&{tll&gt %&rﬁp@r ably supports a

ver sion one menber of a serial protocol

o |Tfstic Zpddhdef ishit JetseatBiwentylRddl” dsnrue| gidr@piedfer is Qﬂﬁ)r@f foot” is false,
aII of the@{)rowdlns ma%[ be sim]| arl nplerrente
i é\ﬁg

Awdribe { praeedepionti lgashdartsiing feotT s falsy rﬁheewnsqdﬁgrem state 1324
URgichide rRATE, Osfpredad&fﬁ Sfibr FREAAREIS O provide.
erna Lome of e pr V|8lngs may be

o dif siid mpﬁréeﬁdet mpdtele@nheﬁvenﬁhﬁ)owr Baviingh, Migs “Phredded iy £ tﬂ,ﬁﬁs foot” is true,
include The fourteenth provi de 1354 the tw stl ock

SoAbe “sraader 1%qt416ast Tory-Five featn ishiahredher ghe1wgeed saeader state 1324
teenth d
SRR e R PR My 680353 128) 1 1 P gures

o I3fhearpréadBs 1stah€lezf$;t)ﬁ1t @veney fdoehill e, (e "epyeadeeisettabity foot” is true,
be a version of a nmenber of thge, cont ai ner handl er |1 st
godghe Frryapder Apat e fedidiefeet” Habae dheny thersgpsed) spseader state 1324

I f I of the container
ﬁg%l ?%? I%%& 8%@@6105&%{/@0 @gprr%?& t he contai ner

handl er 78 may include the UTR truck 10 of Figure 1
[119] dntF@g:lred3Ao sdrheoBdhtof thaptovidingd may be siaiilarlyiitphimenrsi, Among those

g UTR trugk 10 ma be ttached to an over (‘Stt]fe r oad .
prg‘ﬂ ng Fssml[li yr]lmp dg ABCY fAYs U8 Ehersagpe gfpdifterent mechanisms to

pro¥iay. s*ufé&la%@@lyofsoﬁieg oF eaae %oafa%ngnfaw b e&lst'u{b?llyu dhP@nRnted. The
means for | ocation coupling 23 The” means

prb‘odmtgsoﬁF@cqol?u‘hglcm assenbl es 232 the

hedsentoyso! ks Fetentesterstefes handl er . [ 125]
gl;&gs;v%lf&l eﬁgg\ﬁggﬂ'fs € 5Rehd 'sgwy%@ ate Phrqoperation 2512

i gur urther ovi e m cro controller

o IMthetetADProwitits 1348 tlﬁ:@wnlsaﬂlamagstaﬂeZIKMf or sensing
the state of the contai ner handl er of Figures 6A and

ion 252 suppaQr.t rovi di ng ] Cro._.
120] e &%egﬁ‘oﬁ‘é d‘JPg T8 ittt %r@@%goéea&#g@i Gtigres 64 and 74,
wittPHRInh39s Fa¥endife AR 178688 tHeQontainer handler 78, including a Programmable
Logic Controller 1350, which is sometimes denoted PLC.

e The Programmable Logic Controller 1350 preferably provides at least one member of the
crane state list 1400 as shown in Figure 12B.

e DPreferably, the Programmable Logic Controller 1350 may fourteenth provide 1354 the
twistlock sensed state 1314.

e Preferably, the Programmable Logic Controller 1350 may fifteenth provide 1356 the
spreader sensed state 1324.

e Preferably, the Programmable Logic Controller 1350 may sixteenth provide 1358 the
sensed landing state 1334.
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sensing state 1200 of the container handler. [126]
Fi gure 14C shows a detail of operation 2512 of Figure
w@2005013ber providing the micro controller nodedEUSDOD017087
coupled with the nmeans for determ ning 1500 the
I
[121] nggl%% 1%% 519? %R&&%‘tﬂ% dﬁatﬁ?fkﬂ)oﬁgﬁggéeﬁégg%’({orelr%ﬁﬁm%g&f&lh%ane sensor
cotpiixik d:mmﬁ thBa(EOI‘MEitM Il(Iil(Dpd»f RigutS GA, 1T\ andrddAswithrthe Programmable
determ ni 1500 the | ocation of the container
Logagbewroller 1399 1n Figure 14A the means for

. ?ﬂ‘{ eJeEQn{H Hgnél' ?&gofrg(%’u#)'hﬂ%ll%lf nﬁ% ﬁféfa@{, frcRideld\®rial communications

to a si t1oning
Swaple[rg(mS) An |nterface to a Differential Global
Posi tioni ng System (DGP A nmeans_for wrel essly

. dlawe‘iemahp%mnla@awr@nw@ug& 1332 pieierablyctupponty @ glersion of at least one
hERLERT QM KRNI I RELEABEE o1 9] DL eLs Trom
nmul'ti plé an

na sites wt e local wireless
netvvork. A rad| o location-tag unit. [128] As used
[122] Hefégure 188 Sanse ar dladfehé providingsmay basimilasly Sypteamanted. Among those

whi.ch su ts determ theloc tion of a_receiver
roxspats SURTRE BTG (e TSt Hiry SHRC (o $EsRb dechanisms o
prBﬁﬁ@r AN Ehasilall! %Blﬂeo o8 URP Oﬁﬂ)vi@lﬁ%st hﬁ?abe G ATY 1rf115’lemented The

hin a netef. [129] Figure 15A shows the neans
er1dElgeeﬁFl)gurﬂo}ﬁBJmChJaiﬁ| ng 1100 i ncl udi ng the nmeans for

- M heasih SRR ASIB g Lecel ayer i

o £ of the

o e e R8P, I Posi 1 oni ng

o irtstntednfiPiiovideA3 S8 nlicescheaanding biateDi3Bier enti al G obal
Positioning System (DGPS). Alternatively, the nmeans

11231 df giirenad: 816 33t Bras BHIAEToTS SN ERTFY e 2 version of a
m aﬁl&ﬁ‘lof W &ln@zﬁﬁer%ﬁ&ﬁf Ksitg® Mg&guﬁ e \WohiElHes ﬁaﬁkﬁér""@rllﬁay also be

eterm ning the |ocation of Thi s nmeans for
anvisseahtdy oif ywd et erore miengpeibdlthrmyntanter haafler kestt8e Bgrszeayoof example,

55 Sl RS s 5 58 2084 R bl ot Boms

caft hq\/\ﬁl deftafi SR80 the[UBR krubik 90 [‘rﬁly%'é%ttﬁ&%o %n ‘E‘)%Iat'hb r&d chassis.
the pr ogram syst em 2000 of Figurés 6A and

determ ning and communi cating the | ocation of t

[124] dJdogurailAArshawa dhemeans, for w@rchmg 30 Qf)l?lgu@g ﬁ@o@ftdsﬁt%l @unti@r including a
m%agg tf%r %8§t10111590up%];1g F2|3@uﬁ“ﬁe :rln%'zoi‘nsf £r 10 c?a%o%l %pflng 230 assembles 232 the

micro-controller module 1000 with a means for determining 1500 location the container

handler.

[125] 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.

[126] Figure 14C shows a detail of operation 2512 of Figure 8A further providing the micro-

controller module 1000 coupled with the means for determining 1500 the location the
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handler 78 to, at |east partly, determne the | ocation

1900 of the container handler 78. Operation 2082 uses
wo b@sirexsps for wrel essly communi cating 1100 tBCT/US2005/017087

conmuni cate the location 1900.[131] In Figure 15A, the

co n?{%lc‘ éla%alefr”gg ? ﬁ?% l(%{% ?ﬁ_@%ﬁ@mﬁ %5”7? gsuﬂr%cﬁ‘pscéﬁr%%(/iaéi# 'fﬁ%eﬁlicro-conuoller

mdithﬁé eO0Rcbreboidativeht souplihg lﬁaﬁltcoa Iheand forrteteagrining 1 S0Mshe location
act as the neans for wirelessly determ ning 1510 the

of thycepniasnerboodlef t he container handler 78.  The radio
| ocation-tag unit may further support a national

[127] iqulai%?re' 'T&ﬁtr reﬁgé Lanal o MRARNthi é’\’g'lglgp 1%@1’ ihGh g)glgrgygnore of the

a version sta
follewingadi o Iocatlon tags. In such enbodlnents t he
| ocal conmputer 1010 may. not require the Iocatl on 1900
* pMbHESTEace o Pegibpning Syg PSh Figure 6A. In

. %%Ql’[e?ﬁ{%ggd m&eltﬁﬂ(%}lgﬁaqq)ogfﬁonﬁ ﬁ{eﬁ-xg{w]ﬁﬁ@’@y stem 2000

ermne l'ocation nmay be non-e r‘énovi ng

o tAendahe s Reieel el (ﬂ‘&erﬁﬁﬁﬁlgtlbéhﬂoﬁf such @8 b§ ubdBf a[ld8Rlwireless network
Fi gure 16A shows_the nmenory 1020 of Figure 6A

ipEeVidiagngmed rfégnal duats |f@naréﬁ®1ﬂylelwannwrﬁlée8c ithin éhe local wireless
y preferably access 1022 the non-vol atile
JI1g1?vgorip&‘1024 simlarly to the discussion of Figure 6A.

o Wmdﬁmr@cy@drﬁtaglu@lmenory 1024 may include at |east part
of the program system 2000. [133] Figure 16B shows a
detail flowchart of operation 2522 of Figure 8A

[128] AR vyedrhergine @PPiihg spieditp F@W‘@?QF%FMS%@OWB@ SPpRAtEs determining
the? @cau&pgf Qfécgﬂfelz IR3pS WP gég&%nﬁbf @f ‘ﬂh@ s g%ﬁ?ﬁﬁ .eQﬁﬁ-‘bflfgd reference

non-vol atil'e nmenory ure 1 0 insta
sumbnk@agmoﬁqmmnoﬁdamcmaq$ﬁ)wmmnpmmgman1step of the
program system 2000. Operation 2602 support S

129 B R R LR S s

wﬂ"h‘?@ssw&éﬂﬂlﬁngﬁm YheliBédlichQ e s Raiftbr ﬁa%@&tr 'Pl?er ltneéi{s for wirelessly
the rrenory 1020 accessed 1022 by the conputer 1010

defet®aiing-i guhrmay ielude 0pe os hove ofthe falbovangt us r epor ti ng
devi bber re ry crane 20 of

- Byt e iiael Sontiarme veted 8e! U W th the quay

3 ferfle &f thETHNERNGAl Gﬁbﬁﬁggﬁsré dSﬁ%n?QDGP@? nmeans

or sensing state 1200 1s interms of the

o detendtivelf, thctiBeans Horewirsleaiyddetaminingdat 0 aty. provdidé fimed signal bursts
Fi 17 sh th t at t d 800
éé%ﬁp@agﬁtﬁ&maf ﬁ]{t@ﬁ@/ﬁt gbglfﬂ 5(??5 rvmqun %s nee\1/:\|zvgr to support the wireless

network determining the location of itself. This means for wirelessly determining 1510
may not require the use or storage of an estimate of the location 1900 in the memory

1020 accessed 1022 by the computer 1010, as shown in Figure 6A.

[130] Figure 15B shows a detail of the program system 2000 of Figures 6A and 6B for
determining and communicating the location of the container handler 78.
e Operation 2072 supports using the means 1500 of Figure 14A for locating the container
handler 78 to, at least partly, determine the location 1900 of the container handler 78.

e Operation 2082 uses the means for wirelessly communicating 1100 to communicate the
location 1900.

27



The neans for wirelessly communi cating 1100, The

di splay 3010, may preferably be a Liquid Crystal
wore@ephadsds and The neans for sensing state 120BCT/US2005/017087

i ncludes the follow ng: The nmeans for sensing operator

| .

[131] SIggtjs}éﬁr'éﬁ fé% éﬂ% mfﬁgg ?oﬂgﬁésh%sil}?éos@%gﬁigbﬁ% IISOthtﬁ%y ngthg{qenclude a radio

lod:atmh-tﬁgﬁbﬁr 1270, The crane spr eader interface

connection 1340, The neans for determ ning 1500
o |Iacgrtamnprefarredrambadimentsi the radioylesadiparieg unit apasbagt as the means for

RGeS T BeTRac 600 O BETERR T AORILETR, e

o AHEAR lfo@éucﬁﬁtfag i@ thas Rirther Slgpeyt apﬁ?&idnlapﬁhd/or 1nternat10nal standard,
Alternatlvely, this may incorporate a draw wire and/o

igh ynashinsthele, b1[1t11g glot |1ﬁmpng§gpg @ version 98 Aaha7t. @)rstandaui for radio
318&1% Oﬂq gas machi ne state |ist menber 1270 provides the
frequen Stops count 1854, the collision state 1856,
o tlhguéhiehbb@Mrhts1Bodocal BemphiselFloaasy ﬁ&@%quleé’lﬂletlb@tlon 1900 present
vehi cl e speed 1864. [137] In Figures 17 and 20, the
%W%ﬂ%‘ér@%@‘”@tﬁ@% al so pr ovi des, via the

B0k EFBSR AR Seo MR s i GanCulaRll 2R Baldifming focation may
%rrm%ﬁst@ﬁ%ﬁﬁvﬁig&h@ ﬂe@&fée ofttieCdperidon fofl Fidwes 15B.
pr eferably include the spreader sense state at twenty

ot 1324-20, and the spread sense state at forty

fo
[132] flagire 1894shews thsempryel (20 of ddgura A4 lﬁgluémgtaéms\g&atﬂe memory 1024.
f 0
Tﬂe]c%ﬁl rl}l:fégglté)ég n\Jr/aSr aﬁ‘gfg%%) 3? %cgc§§sfm f’d%sth%_ﬁ&? R/Ha:{lﬁge 1?1@1% f}gl@qu, similarly to
the/\drsethssml qf Higurabal. dae nog-vbIdily metmogh dehey alvllyde at least part of the
i ncl udes rel ess nodem preferably supporting a
Pr\’/%?‘%]is@ﬁteﬁ? e | EEE 802. 11 access schene 2134,
preferably the | EEE 802. 11b access schene 2136.
[133] Alik&EeN8BIshBlY o dehil MW @LADT OPRIGAEH TBY2 W@Qfe@@ﬁrﬁ’ﬁg ifdtalling the
Frequency IDentification (RF1D) protocol. The
programl syyteBOAH0 (ﬁﬁ@gurérﬁé means for sensing state 1200,

H% 2{9 rsigyla %lﬁ%{g l%f/ e%g%frtocl) the ncr>] Vola‘pl?e lggr%grsy {0%4 of Figure
16A to install at least part of at least one program step of the program system 2000.

e Operation 2602 supports installing a memory module including at least part of at least
one of the program steps residing in the non-volatile memory 1024 to create at least part

of the memory 1020 accessed 1022 by the computer 1010.

[134] Figures 17 to 20 show various status reporting devices 800 for the rubber tire gantry
crane 20 of Figure 1. Similar embodiments 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.

[135] Figure 17 shows the status reporting device 800 communicating through couplings with
e The means for wirelessly communicating 1100,
e The display 3010, may preferably be a Liquid Crystal Display, and

e The means for sensing state 1200 includes the following:
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The neans for container stack hei ght sensing 1260,
The neans for sensing a machine state |ist nenber

wa2u06/1138h6 ch provi des the frequent stops count PABEE2005/017087

[136]

the collision state 1856, the fuel |evel 1858 and the

' | e Logic Controller
%g?é&%gg %eﬁ?%gnggnst K?e% @?@% ning 1500 | ocati on,
prte‘xﬁéamlm whwﬂertsmkﬁab gﬁlegee@lh am6@31 obal Positioning

System (DGPS) of Figure 14A, I'n Fi gure 18, the
eans fmos:e@smgaml@bmtsta@gﬁ mﬁneb@rlé@(ﬂ,armabl e Logic

ntrol ler 1350 ngh t he { } ng: at |east one
’?"’tﬁpr t niqridee connegtion, g sensing 1260, and a
EF City cfe@ernn@ﬁh F 500 ﬂﬁaﬂépoﬁlﬁhlef)Qﬁ‘tflh@iﬂg ﬁ%rentlal Global
pr efera g laser tro

y includes a neans for 'sensin
Fesittonorg Systetd{DEPYYred 19 shows the status reporting

devi ce 800 c ni cat.i n [a .couplings wt he nean
A PeTRaneRns 19F GRHARTE 4500y 9950 ic@wrﬁgm fneludes a means for
] SitibAr I 1
S8l Shcl IRUEPQRSRG ANGEALSRY, N 88 LD 31 v andr
detagy emavideig 1510 nay preferably include a radio
frequency tag device. The display 3010. And the
ate 1200 whi.ch i des

%81%? LT til? a&]@s Of, éF@Wg gelﬂgcfhﬁlée it%geloﬂst B er 191/3@ provides the

frdaﬁleers@dﬁm{lﬁt 1838 the CoMsioR!stE 195%0the fudli@verBIRBS, th@ kvind speed 1862,

sensing a machine state |ist menber 1270, whi ch

anéﬂ]ﬁ@ha(ﬁﬁypq&dd@ﬁﬂes the frequent stops count 1854, the

[137]

collision state 1856, the fuel |evel 1858, and the

i e e G

cohifldlg 13429 thecfoREwhigauvthet doenpmiter110$0:r eporti ng devi ce 800

[138]

comruni cating via couplings wwth The neans for
\leéwe%@plgseeﬁ%mtedéﬂﬂng 1100 may preferably include

e neans. for eter on of
I PEARE Lol U A2 it G Ry e Bheliadly e,
ftﬁ@@pf@i&éy sdrRé sﬂeth@\eemyfm 19050b33hd3010.  And the
nmeans for sensing state 1200 which includes The means

filog spreatsiense sigte mhfarty fodielt2ie4p, a@d 0,
the sensed landing state 1334.

Figure 18 shows the status reporting device 800 communicates via couplings with

The means for wirelessly communicating 1100, which preferably includes a wireless
modem preferably supporting a version of the IEEE 802.11 access scheme 2134,
preferably the IEEE 802.11b access scheme 2136. Alternatively, the wireless modem
may support an Radio Frequency IDentification (RF ID) protocol.

The display 3010, and

The means for sensing state 1200, which preferably includes the following

The means for sensing operator identity 1210,

The means for container stack height sensing 1260,

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.
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The neans for container stack hei ght sensing 1260,

The crane spreader interface connection 1340, The
wa@ewsnwspeans for determ ning 1500-B | ocati on, PendsSIHoh®017087

means for sensing a nachine state list nmenber 1270,

. Vvﬁ:lerlf}sg%%gﬁgﬁgig%@g{aﬁgp#%@t count 1854, the

n state uel "Tevel 1858, the w nd

. Sﬂﬁa\eo’he&ﬁﬁ%r Aptdriinge 1606 ﬂ@@iloﬁ8?{4@fe{aﬂal‘§2hsm@ file ODTfB$ential Global
, ~a second neans 1500-B for determ ning the

I%@&?qn&g%ﬁt%@@%i@f]ﬁgﬁmﬂéﬁdl er is used. The second

nmeans 1500-B may preferably be a trolley position

[139] 1B oog'gr n%@;'tg%]epﬁ%u% yllogg% u ?%a DU &eﬁ%@%@%%@glc Controller

13%DawidnthBRE1RBFngNnt erf ace with the status reporting
dexflt ce 800. [143] Figures 17 to 23 show the neans for

agh oRermeans dor qoafagiar Sgaéhélplﬂet sepging 1269, eﬂﬁlér ably, the ,
. rge&]@g%a ?ﬁﬁo@gg{%@glﬁgﬁ'ﬁ q:ﬁ I?Mt y o? cﬂt%r era % g%gldes a means for

hehsihg Re& ttollRy pesitioder when used with the rubber tire
gantry crane 20 of Figure 1. Preferably, the neans
i ner, stack hei ght, sensing 1260, nay incl ude at

f.ar cant h
[140] |Eigwp 1,showsthestilfs rennrils dexice B@%g?mwﬁawﬁen&vlamplﬂwwh
¢ SR OE PR 65 R A B LR B moans
hairslessbt alekermasng i hi'tht do@aﬁﬁ eof hﬁg@baQKAhéT@‘ltméahﬁ for wirelessly

ﬁ%bbe[ ti rgléﬂ@ntr 0. or 1y crane 30. . The
fhaiipg 1 hB ‘H’é t1 Rdareragin frapsncyieg dewigsi ve as
t separate sensor states, which may
*ih ié%ﬁ%}ﬁjvﬁlgt her their respective st ack | ocation is
o Qunlihe etbansonseisiey Satedg0M&hfvhahelnddsl y st acked as hi gh
as seven contai ners. L144 Figures 2 1 to 23 show
. \Hwirmf@sgtr@pn@nmp@ﬁk W@hch@WIEEéZ@DO for use with some
of t 6“ ner handl ers 78, which

» e HresrBmma B Qe CELAE A onal er 1 i ot 80 of ‘Figure .
o 4fBe mdn€ 8 $BsiRb GBAcHAL SHeWRL iﬂ%nﬁ%ﬂ Y5, Ithich gﬁ?erﬁt?@‘ﬂ?owdes the

stacker 46 shown in Figure 4A. The top hand

§“mwnt| shorrsi guink 1484, thavellistanastatieel 86ar theefueBJlevsh d8F8,iand the wind
%rﬁé [145] In Figures 2 1 to 23, the nmeans for
Si state 1200 is disclosed in the details of its

. The means for sensing operator identity 1210, similar to 1210 of Figures 17 and 18.

[141] Figure 20 shows the status reporting device 800 communicating via couplings with
e 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.
e The display 3010.
e And the means for sensing state 1200 which includes
e The means for sensing operator identity 1210,
e The means for container stack height sensing 1260,
e The crane spreader interface connection 1340,

o The second means for determining 1500-B location, and
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contents and comuni cations. [146] In certain
preferred enbodi nents, the status reporting device 800

wWoRookigives 2 1 to 23, for use with the side pPCRES2048017087

the top handl er 50 and/or the straddle carrier 54, as

o VB gL SRR o FRAE BB 03500, FhRH B85 e e

[142]

NgYpsSENEE 183 tHeoddIsibm Gtate 1836, heTaéINeRS]l 1858®hE Mand speed 1862, and
vehicle has run since it was started. The ‘conpass

redilngpeedd804 Wien the spreader has |anded on a
container 2 as the sensed | anding state 1334. \Wen

URSEiBRECRIRS 190 L ARKERRN S00% RAMARling 1HBcatiop of the container

cont ner ' si zg ch’i's prefera

halt[étheﬁ sisaf. THeesespud abans 46560-8 hlaytpr&%%l}Ofbea golley padstion sensor,

ther, the contaiper size may preferably be one of

whiEh ohe yasen Sesdorkhs 156pnd gty 19003 mapcpretsrabyy feggmunicatively
coRpRI BoHes vﬁ%ﬁ@Ziﬁgﬁeer with&h Ok tiho \Sfﬁ %E%ce 800.

[143]

[144]

contai ner spread 1426. The contal ner hei ght
1264 may preferably range fromone to seven containers
i fgmes gljmo 237 stiosv ﬂmynemas fme:betamr ytabiehe:ighmensa'dg ip60.eet .

t f | |
CT’E%F tﬁeﬁnegvé %2: ?%e& E@ﬁ%é W ﬂ%.@g%%naiydaﬂtlﬂ% gt least one
T sHABanBRr prehé?r%la hl%ls%&‘{ﬁ&‘%hcod d’\vl?é?lrﬁs@% gwtrlrg)}/xe a%bé)er tire gantry

enbodi ments, the status reporting device 8
twﬁnQﬁﬁmd§ﬁgaﬁlwnrelessly conmuni cating 1100 i nstead of

ns. for dete ni. n e Iocatlon 1900. The
rﬁéaﬁga rthGimeaps I%?n%ﬁ‘i%f gﬁw&% SENSE ek BeKdBelugs at least one
%@nﬁéﬂaﬁraﬁﬁ}or LAfh& cﬁﬁé%ﬂ-’sﬁgbﬁugﬁ Eﬁd’d@ihf‘%hghﬁseﬁ%ttﬁﬂféﬁuay crane 30 of

handl er | ocation. This be preferred In terns o
ﬂhgﬂc@st of production of the status reporting device.

I n c referred enbodi s, the statu
PR HGCRUR OB ST SRt BEls senies st 45K esidion to sense the
WidcR h%@ﬁt frdqubbes ies gy érQ@e im& Ddle 390 and/or the
straddle carrier 54, as well as e status reporting
déhei mearB0fdr cEndig tiree stadld hEthtZ(D26G ataylisieolwe tay thingy as eight separate
rubber tire ntry crane 2 Ienented t
SRR A SV NG e B el (RFDEST SEk Tassbgnig occupied.
132 RBY nl ?q)letpq!&eﬁbwma Gs Righ%k Biek c%iﬁ‘%lhfeps on and/ or

near the status reporting device 800. e reverse

sensor may be communicatively coupled with the reverse
Fugures 2 btp 2hshow various status reporting devices 800 for use with some or all of the

following container handlers 78, which are members of the container handler list 80 of
Figure 4B:

[145]

The side picker 40 shown in Figure 3A.
The reach stacker 46 shown in Figure 4A.
The top handler 50 shown in Figure 4C.
The straddle carrier 54 shown in Figure 4D.

In Figures 21 to 23, the means for sensing state 1200 is disclosed in the details of its

contents and communications.

[146]

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 the
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vehicle. The sixth providing 1272 of the conpass

readi ng 1860 may use the RS-422 protocol 2 111. The

wore@sd1$3e6 sensi ng contai ner |anding 1330 may POT/USINES/617087

proximty switch on and/or near the status reporting

st'%%é(’) FepBrt evigé%gmrl‘*? O 1Md B, 85Shs% vﬁ?}[?ﬁﬁgju@e :tfg? gantry crane 20,

O may be used to provide lodation o

mayt semag tHecfoHowinger preferred that there are nmultiple

[147]

anls for wire|essly gommni,cat.i ng, which may further
ﬁ@f &ngibof tigereiyehiCle Aas Bmssineg dewesstadgy t echnol ogy,
iﬂ%&%ﬂ}gs?eaéfﬁ q?g@ of the ANSI 371.1 schene 2138. The
radi o g ]

rrequenc ag technol ogy nay preferably be
CWhp@theltbfoadrt Has 4l N GERTER{HeR ap (Rddaicd. landihe sthie 1384,
conmmuni cative coupling 1102 of the nmeans for
wvhen tespreaderhas hickad on ghelcontringid t he nicro-control | er

dul e, 1000. se the RS: 4 rotpcol 2109. 48] | )
e i 2t i TEabty PROOCHE meEiegs,of he aeyehder state List
deed & e WDFFEHe@Sthé cdnthPeldze TR pidBratlyl e 541Co1SthE Swenty foot
pi cker 40 and/or the top handler 50, may irpl enented
tegntaiper Higreaidnt437d éhe Herty dbptovpmiginer Fprsadrdddd dndr the forty-five foot

' hei ght sensing 1260 may i nclude a draw
v%m%{r%é‘%é’%g%rﬁé‘?? e fifth providing 1262 of the

CIHet @inkifer Stk hdngit A4 %ﬂéﬁaﬁl& ehfJeAfb 28 0ldRPen containers in
RS-422 protocol 2111. [149] In certain preferred
dwighii Thinmey be pecfermblybs measwediiméeetievi ce 800 of
Eltj}%ures 2 1t't°12§%’ for use with the straddle carrier
54, TR P UL e status reporting device 800 of
Mg un8Sevkel 1898 Ay bE%bti&ﬁﬂy%&ﬂdéJ.‘e rubber tire gantry
crane 20, may inplenented to include the foll ow ng.
Thel the asrsed opersion slentitynidil 4 tmdyehegiittiohBPprvaidetinc| ude a

ol | ow sgjgft, or a shafted optical . absol ute encoder. i

P &SI CROREINGHS thechtatys eroBingrdetice SHB Y use thfmeanyAigr wirelessly
%Bbfmﬂfn‘?éa%hgh'nao ifeadE tﬁifS'mAe%Es R{r%%%'irg%%}%o@@ﬁe/ Rbattdi€1900. The

h . e neans

Synchr onou i ace protoco

Serial Inter
fnorans dors virglesslp | cosymymasiting drl 00 364y senged byl andextarnhbtddiwsystem to
t.or,a shafte tical.ab lute%ncoder.
I

haf 0 The
PR rpine foh B GVEa G SRS isR TRE TR BF GyeIpeed 11 tme 3 dhe cost of
AuRfi6h 6f @B lstrisSepdriifg Bvide2 protocol 211 1 and/or
he Synchronous Serial "Interface protocol 2101. [150]
In certain preferred enbodi nents, the status reporting
die peréan podersdd enpdimenty, the sigtu3epdrting dedcaB@hof Figuss @é to 23, for

us cigr%rﬁi%féer g’]@ﬁ ’pticgcgr &gﬁpg gog)d%%rdleégoaa% /o? rthé gl[read%ﬁer ga?‘rqlereﬂ, 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.

The means for spreader sensing 1320 may include a magnetic proximity switch on and/or
near the status reporting device 800.

The reverse sensor may be communicatively coupled with the reverse buzzer on the
vehicle.

The sixth providing 1272 of the compass reading 1860 may use the RS-422 protocol
2111.

The means for sensing container landing 1330 may include a proximity switch on and/or

near the status reporting device 800.
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Figures 17 to 20 for the rubber tire gantry crane 20,
may be i npl enented using a programmabl e | ogic

wa@oosnadsber 1350 as in Figure 13B. The fol | owi PQr/oe300He17087
preferred in such situations. The sixth providing

o 1 t - ing. RS- :
or ks s B pRTRAE ol RO (Gl Wipilpcation of the
ofehidie Freany berfurtherelpefated donmbeicatd myulfipROmeatk tfhe wirelessly
m cro-control |l er nodul 1@%% qﬁy use the RS-485
prostBEyFatpgyhighymay firheg mrefer Yﬁr@Pé}' Rdadierfirgyrrayries technology,
t; t : n C [ :

e L e Y 0 =Y RE P R Pyl Ag e technology
anglf prefariisly bt canghtible sithitbe VHIERBNETRY praducef Fi gur es
;F to 20 for the rubber tire %ntry crane 20, may use

. f@e‘%@h@lﬂlﬂl&wé@vm@mg HO?nﬁé’t pEcapefaayigelessly espgunicating 1100
{8 ARG ARt QI dERRS AR I e (B RCUsSR:BE Dot
second di splay. These nessage€s may 1 nclude directions

to pickup a container 2 froma comruni cated | ocation
[148] iln cettaintpeefuired bmpaditentsPthefseatedleportingeleniea 860 o6 Figures 21 to 23, for

i T. | [ [ 10 t
us\é\/:vsgl | &%isﬁ/eoﬁgggg@ng@[ﬁlrgﬁ? %%gar%lr%{%g)g g}sa_yaiiiq,péemented to further include
th®FolBwiMeEt | onal communi cations protocol may preferably

support a version of the IEEE 802.1 1 access schene
o J®4neanyiier dointagiiar stick heizht seosiny 126@tiagiscipdeod daol wirayncoder. The

PS8 P26 o IR (P R e Tha? 1B RS ey use the RS-422

gﬁ&bg&,@lmy be commanded to blink. The use of a
i splay 3010 supporting operator interactions my

require a bi-directional communications protocol.
[149] [Ingeftaipipgefermedembedimgatst the statustrgportiog device §0@lef Figurad(@d to 23, for

' ' ' upl | ith . The ans for .
o STENLSRLAO e SR L0 My RGO 00 s 1710
205 £ @Bslwith S RPbEARE gantfy Crah1 20, FRANEn et & MBludE @leSfollowing.
1200. [153] In Figure 21, the neans for sensing state

» ilhgongans fer wpsipe ihawst beiebt 13emap nekndear hadlomsshadt or a shafted optical
SRSB4 ap 5T X0 083Ro T TR LRSI, 1374 my ety
e thziRBA2Z Pk D $1 Nghdlat3Re Synchronous Serial Interface protocol 2101.

e The means for sensing trolley position 1360 may include a hollow shaft or a shafted
optical absolute encoder. The fourteenth providing 1362 of the trolley position 1364 may
preferably use the RS-422 protocol 2111 and/or the Synchronous Serial Interface
protocol 2101.

[150] 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 be implemented using a
programmable logic controller 1350 as in Figure 13B. The following may be preferred in
such situations.

e The sixth providing 1272 of the compass reading 1860 may use the RS-422 protocol
2111.
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The neans for sensing a machine state |ist nenber
1270, which provides the reverse notion 1852, the

wo e@auessve st ops count 1854, the collision stateCl85SBP5/017087

the fuel level 1858, the conpass readi ng 1860, and the

. 1’@;3}:' ﬁlls?c %c&'@\ﬁe coup-mgl of t%%k? 5%8% eclesgPynéorRmuglcatmg 1100

[151]

ern1n|n
| clathé ﬁﬁbrb l:Bﬂﬂrolleﬁr niro dylls H}I)O]Iﬁay iR, thaRS 485, profdeol 2109.
Programmabl e Logic Controller 1350 further provides

the conp 0 Vvia the second crane sensor

c‘g‘lfﬁftﬁlﬁg’r& §§Q& ﬁ?ﬁ’f@‘?ﬂ@ 51 Stasu Tegorting dlevicg;S8p |of Ejgures 21 to 23, for

usé %ﬁ?@le%ﬁcﬁtﬁcﬂél}@ theFB¥p WaNd18f 5&6ATRY: n %tpa%ld%o{ ‘?12 éh as well as of

sensed state 4, may further ‘preferably 1 nc

Figmee dd m 2&’ém$l® Isﬂaberetlratgamwe oage PQ,ohayl G4 @eonchdnslplay 8020.

Z[Erea % tate g_} forty foot 1324- 40 and, th

EdePEETsrhtostend heyman opprpiorgpessagts th At arr digplayed @n the sccond
i YhdsBChidSo0! ely St Le };WE' h

vvn}ﬁ?n tShe spr%ader st at]g&i |d§?&i18% ® ?ﬁc fe %E)ner 2 from a
[Cfbﬁﬁl]luﬂl(mtﬂ lguates ih8he ttBninahybrdl, the Progr armabl e

0gj. C roller 1350 . further provides the conpute

?6% bﬁ? th?h@e@@c dWdte %lys%%\mle%}u}ﬂ il g0 fgsgortwt hi-directional
LRERIA RN ordibE1 TRRE HitiRe t‘fc% %
sensi ng 12%0fpr he Progr érma% e I og@u &%ta@lfﬁ Pﬁdt%%%ay preferably
rsappa@t s versometf itmelERN 8021 hidcysspeharhel213de spreader

nsed, state 1324. [156] Fi ur 22 shows the status _
S@ﬁobltqlﬁﬁtl%@lce@waé‘@m e%f S SHIROTtnigS T@propramming of
gﬂ)ﬁ mﬂén{eﬁ{o&\ﬂ?ﬁi essly communi catl ng 1100. The

I splay 3010 e second di splay 3020. And the neans
fAotocatmisiaggsscate] WiZk the ehixld mhy bEcguhandsl totdi@kmeans
for sensing state 1200 preferably _includes The means
fide usepd ian%%% PALQ FURReEiiRg pReratol dnteragtins faan tequie a bi-directional
L Presence 1220, The neans for

%g??ﬁﬂﬁgca@gﬁ% gﬂloﬁr ‘code sensing 1230, The neans for
cont ai ner stack height sensing 1260, The neans for
féglﬂb ad Shomsaﬁlhismmss‘emlﬁng idsviceTﬁ(l)ﬁ)ecrmﬂJﬁﬂlﬁ)atnvgﬂlla keouplings with
E%’ﬁv' des t he reverse notion 1852, the frequent stops

Reapg 5 WirdlesshotanmapRieatiigakl801856, the fuel |evel

]I%%%’isplay 3010.

The second display 3020.

And the means for sensing state 1200.

In Figure 21, the means for sensing state 1200 preferably includes

The means for sensing operator identity 1210,

The means for sensing container presence 1220,

The means for optical container code sensing 1230,

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 compass reading 1860, and the vehicle speed 1864,

The Programmable Logic Controller 1350, and

The means for determining 1500 location.
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and the conpass reading 1860, and The tw stlock
sensed state 1314, the spreader sensed state 1324,

wokiosh1isee further preferably include the spreRdBUS2005/017087

[154]

sense state at twenty foot 1324-20, and the spread

TR0 34125 Sl R0 o O Y S rovids e

cotipoterd 61 OtvietheSeadel, crancasmor soadlingi3sh, wite tis foNbwinp:

[155]

t he spreader state |ist 1420 of Figure 12D. The neans
fldie testloekpensad stasod lfocat i on. [ 158] Figure 23 shows

ICRY RSB e el BT Wl B B bl ey netude the
kpAder sbhse this Rt ByendPiddt 137020, 500 s sDicAYe #8RG forty foot 1324-

And the neans for sensing state 1200. [159] In Figure
A9, anche neans for sensing state 1200 preferably

i,ncl ude he ans for sensing operator identity
fgﬁffnsecﬁ'wgl%gﬁge _P%r‘l'sensi ng container presence 1220,

TR FRAAS: efledRitt 1304 GRPLAING 0100087 BIMesl @B hich are shown in
The means for contai ner Stack hei ght sensing 1260,

Thespreades statsrlist @420 efFiguned@®l. ne state |ist menber
1270, which provides the reverse notion 1852, the

SR 1608 3emhe ARG P ERRo Riah S0 ipuovics

coiPlicg|1016paL thelR6dnd @tk sehiiér dotipHhg 0852, SASHE sEHt&! & the means for

1314, the spreader sensed state 1324, which

copigner stack et sppsjng h26Q; deher Frogssrazile J~0§@n§ggf¥@%ﬁre13é9 may also
= t at t
Soﬁgﬁft&%y?l&gghﬁﬁoﬁiﬁ?&gng& £ %%%glzsﬁg g%g? an ?ﬁgss? a? ea1334.

[156]

The spreader sensed state 1324 may i ncl ude ot her
dligias 22 ekewpthestadds naporting deeics RoGwormmuthisetigpvie adeplings with
state list 1420 of Figure 12D. B160] Fi gures 24 and 25
Jhsvinsaap forreirdpashos ppRvricang H80st at us reporti ng

e or the UTR truck 10 of Figure 1. In these
ﬁ?'\gél?‘rf %%toﬂ)elfofreans for sensing state 1200 is discl osed
IThetsBeondetigildys3@0. i ts contents and communi cations. The
UTR truck may be attached to the bonb cart 14, or a
kst sneans foplsenséng state d30Q-ai ner 2 nay be tied down.
[161] Figure 24, shows the status reporting device 800

59 ﬁ%ﬂi}é Eitthg glGlelSafO(i: gelfrelnig%ga%e \Mddqpreferably includes

The means for sensing operator identity 1210,

The means for sensing container presence 1220,

The means for optical container code sensing 1230,

The means for container stack height sensing 1260,

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,
and the compass reading 1860, and

The twistlock sensed state 1314, the spreader sensed state 1324, which may 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.
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The nmeans for wirelessly conmunicating 1100. The
di splay 3010. And the neans for sensing state 1200.

wQ 1@21133p6 Fi gure 24, the nmeans for sensing staPer/IB05/017087

[158]

[160]

preferably includes The neans for sensing operator
[ ] sensi ng contai ner size
1%é%ifé¥#§§/mg€l§gg?g€ Ofgﬁ(gné an ul trasoni c sensor.
The neans for sensing contai ner presence 1220. The
ntigms 2Bchowptliecstdtucmpdaingelevice 860 semriunigaiiz@Oia coipngs with
neans for sensing a machine state |list nmenber 1270,
wHiedReans 491 waelesshecorapapisatingti09n 1852, the frequent

854, the collision state 1856, the fuel
Islgl%gﬁslji%ggloénd the vehicle speed 1864. It may be

priefseesifidisplag 304t neans for sensing not include the
w nd speed 1862, as shown. And a fifth wheel
emirhife mafiage fgagesing Hxterti20y. sensor. [163] One
alternative enbodi nent of the status reporting device
. / RIG crane 20 may

ARZFEE 37, ¥ R B SerthePRele 200 DEAeR B e &
| i rhedm@ b Rhiifs opdafdr ukhiig @1Yheretag. [164] Figure
25 shows the status reporting device 800 conmmunicating
vilhe meeamp forragasing contaibeproseans 1224, wi r el essly

nmuni cating. 1100, .preferably i emented using the
f}@gﬁg@%?own%@%]e@gfaﬁea@? ?ﬁnﬁlpﬁdggéjlo. The di spl ay
3L Qneandid dohgidsansk Lo i ate 1200. [165] In
Fi gur%an25(,%t elrreans P%?@%ﬂi‘?ggz@%ate 1200 preferably
iThel mekas fof lsensinean ?Snéidhﬂneﬁﬁmlﬁilisg nagpebieat1Q70) d@ivhi pryvides the reverse
1210. _ The neans for sensing container presence 1220.
FRRMLITS, 15, PSR SRS oHB i o calliqr UHie iagipchc Rt lovel 1858,
R70, ' BloOM t I hon, 31852, the
frequné tbg%gpéol\(?gg’ﬁ%dltggﬁaﬁ(t\ﬂﬁgﬁ%gﬁ%ﬁgi é(:)hr%1 state 1856,
tThe fwistlockesombedl 828, 13M] thdepreatidrciepsaperact 1854. whith may further
may. be preferred thatf the nmeans for sensing not '
iH‘i%fP@EBPWﬁL‘dWﬂFF‘dS@ { SSTESB SIAEt BIRBUITO0T ANGR-204 g the spread sense

Gkt 9b5209a08 L Mahdi .166] The
??iat usfgfr}gg%sr%tlgng g’ew cgpg%%édyggﬁmgﬁ%fg%‘gnb cart 14
dihe/spreati¢reseatwalssats 1324 may include other sizes, examples of which are shown in

the spreader state list 1420 of Figure 12D.

Figures 24 and 25 show various embodiments of the status reporting device 800 for the

UTR truck 10 of Figure 1. In these Figures the means for sensing state 1200 is disclosed in

the details of its contents and communications. The UTR truck may be attached to the bomb

cart 14, or a chassis 14, where the container 2 may be tied down.

[161]

[162]

Figure 24, shows the status reporting device 800 communicating via couplings with
The means for wirelessly communicating 1100.

The display 3010.

And the means for sensing state 1200.

In Figure 24, the means for sensing state 1200 preferably includes

The means for sensing operator identity 1210.
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preferably resenble the status reporting device 800
for the UTR truck 10 shown in Figure 24 and 25 w t hout

wo besai1fzeat ures which sense an engi ne and/ or PCEHUS2005/017087

[163]

as well as, sense the presence and/or identity of an

Ogﬁl)ﬁ% s for SQSSI%% %ﬁﬁmeleﬂ iil%g Tﬂﬁvrhéﬁ}?%rép lﬂg%g@ énsﬁ)ltrasomc Sensor.

e neans or Ot ca contaline
mwnee{né@aﬂseﬁaﬁgabﬁmar ek i1pgp.devi ce 800 of FI gures
24 and/or 25, for the R truck 10 may preferably
obermeans der cfm1cakmosltamert¢edmwmgd6ﬁ0r ol l er nodul e 1000

sense hOM/|On k 10 h een.runnin
TEHe FEEROLL SRENIH Rhas R P 8 T BO ARy a7 N RORAEs the reverse
fibiidh véeethd ﬁecﬁ@ﬂ@ﬂ%’s couRh €892, ﬁfe%o@l‘i’é"'&ﬂ ahieqrssavélelfﬁel level 1858,
1000 may Sense when the brakes are appli

rAngrthe valriele spdedrl Sﬁﬂ)dIlCl may beeueipmgd thehthe mmaﬁ erhsensmg not include the

cont ai nginl@% 3 0forty foot container. The
o LA P %V?é Wdui e 1000 may sense when the

CARY 2FRBRvhel @ngﬁ %égé BRIxiRANE&AIseer and positioned
in the front or ack a bonb cart 14. The
m cro-controll er nodule 1000 nay sense when the

s alterrative embogdiment e s stagus refréingideyiee 8¢hfar @l Quay crane 30 and/or

th%% gra%(izo 98 n{gﬁ é)réi%ga?ogy ﬁ{ T@t%?fﬁ%egﬁ)ﬁég %bqgga%?blg elﬂ%lg controller

1360e[sﬁlgalwh@*¢&1g 1858. Optionally, the mcro-controller

[164]

[166]

nDduIe 1000 nay receive the sensed operator identity

The neans for wrel essly comuni cating 1100 may
.E%@@f@@é@how the states Weme&lémpﬁ% 0 semeupicgtiag, wiacepplingsavith

%Mfr&egﬁ 00111; I Caﬁﬁ%?i@(ﬂ% gﬁ%@%&%@%@@ us&f the means

vﬁof@irelﬁssllydeteﬁmnmgcmmng 1100 may pr efer ably occur
V\,hen ‘a_container is engaged, a container is gained or
%V-’[Q}ll(?b cart 14, and/ or when the UTR truck 10

r‘%‘b‘f s teon V€ s cer %n enbodi nents, the status
Flnhﬁ% %%%%ﬁs} se the nmeans for wirelessly
comruni cating 1100 i nst ead of the neans for

deFegure Db,the kARl fopserlsagatite 1200He erdBl@ invhedes f or
wi rel essly communi cating 1100 may sensed by an
ebheaneqab forsgnong grarater tdsntity 1210.

The means for sensing container presence 1220.

s

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,
and the vehicle speed 1864. It may be preferred that the means for sensing not include the
wind speed 1862, as shown.

And a fifth wheel engage/disengage proximity sensor.

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.
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determ ne the container handler |ocation. This may be
preferred in terns of the cost of production of the

wat@bus33peporti ng device. [168] The status repPCT/USP05/017087

[167]
pr

[168]

devi ce 800 of Figures 24 and/or 25, for the UTR truck
referably in d he foll ow or_ .. .

O EbSR el P ek i Bles M RS R0 gl ggntainer coce

sefnsiggl 1230.a magnetic proximty switch. The vehicle

speed 1864 and/ or novenent may be sensed by the nunber

of revolutions of the driveshaft., The conpass readin

) g
1dwostaty repRrEng sguics SOREE Riguies.- A ondipndacrir the {4TR truck 10 may
' ence nay preferably use an
R EPOMAOEE (iloReT0e MY BTt twenty nilliAm (m)
aral egcrowbptidller hodule Sl00Basay eehsbyhdwgong the UTR truck 10 has been
m cro-controller nodule 1000 to determ ne the
didiiggce. Alternatively, the container presence nay
a. | aser r. ' ns; f.or
e B R hETonE v oA e AE B ERR 5 Yz
N RcER Bt leLmofBI U0 9 Gehil Witknithe bRRed#rd aﬁﬁﬁ’éd?c‘)'
2111. The determination of |ocation may be achi eved
BEhet ecrasangolicr meiule| H¥9| mag ovensmivdigni thg congdper 2 is a forty foot
par{icularly i mpl-ementing the WHERENE(tnm) radi o tag.
TRE Y o tag may further be commanded to blink. The
"EMCRSR0TBAI O SROGNE 108 RSBy BaRe dviROhet EtdiRMES S€ a twenty foot
motion buzzer of the UTR truck 10. [169] In Figures
Bntagred and positia®d in He fgond i hgckadetbangb erbleh.  The
i.splay 3010.ma hcate directly with the. .
By eSS TN AR setseh gl Britapr § ipeon a chassi.
NeleWRick-E i @IEARS Ak 10U Ity (BMhdeShe copthiRs Qéaaﬁiﬁgpsaéolo
may preferably be a Liquid Crystal display. wever ,
agioskily,| teelmicroichatralidr madule 1EOagay wasd thatfutliered 185&
many alternative nmeans for presenting a, status ) )
donfismally, themaice-eqntipllenmpduleal P00 mae Fogsivy the sersed opgrator identity -
giﬁgl ay status. [170] In Figures 2 1 to 23, the second
isplay 3020 is shown. The second display 3020 may

cRMieins ot witelassly| donwhindicdting ClOOpue intd@d@, with the WHERENET™
communi cating through one of the Network Interface
apdig g Wste-Cs) . The second di spl ay 3020 nay

PR Sl o StBLet o 50 or BEHRT B

. gnl Ze here arée man
TIehi@EtatiD MeARS the mdahe FeMvirRssly communicating 1100 may preferably

occur when a container is engaged, a container is gained or leaves a bomb cart 14, and/or

when the UTR truck 10 starts to move.

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 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.

The status reporting device 800 of Figures 24 and/or 25, for the UTR truck 10 may

preferably include the following sensor interfaces.

The fifth wheel engage-disengage may be sensed by a magnetic proximity switch.
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status display. The second display 3020 nmay
preferably be used to display command options, which

woreyshessaeai | abl e to an operator of the contai PEF/US2005/017087

[169]

[170]

[171]

handl er 78. [171] A second display 3020 may al so be

AR gt SR B R b B praotutions o
N2 0riv&hpfresent, the status reporting device 800

further includes a network interface circuit
stlispontpasgreading rl § 6@ magfintetiace BER BoRS1422quotessl 2ldHene

2%134. The glperator can rebei ve nessages as to erte
01PN CBICH Y PPATEDR o'Sfi A HFaE0 o ipmATuith 2. Tour to twenty
Fﬁﬁliﬁﬁlb%é[éﬂ@ ALY AR, Thik G ideasurSdBP el mro LB Ak glﬁdﬁﬂle 1000 to

of the’l - 802.711 ‘access schene 2134, nekes renot
rdstarmgrestherdistpnoé. t he status reporting devi ce 800

possi bl e 172) Fiqures 17, 18, , 22, and. 24 shows
Db, SR g Sy vt i g deloBeeg ciance

| . i it 4 .
0 S350, bl 00PN PGB i convot
cuorale il @Rt usiag the RI-#22 sretoen2Hdt wor k i nterface circuit

34.. The network interface circujt 1030 and the .
onlgteRBIAEPR Pht loFttinte Y R racisyad nBY {eefusanp) fpr wirelessly
Hﬂﬂp i stirpgt ialy ; i Cat PRBNRTOL.St 1BY
\?\:gy 0 Iﬁce%?ﬁ‘p}llg,g’ %a e dr%%yv\}o Eé'ﬂliényt@%ft%éggﬁgl rcuit 5%%%&%&)/
Sihepadit t&5ma P Zyrthwdn bk eothenderondinket wor k i nt er f ace
circuit 1034 may support Ethernet. Both the network
i heeieverse naqticauiensoroney hadapkuruc higderasqusigtion buzzer of the UTR
itk.erhace circuit 1034 may preferably be inplenented
as conponents within a mcro-controller, which al so
contains the conputer 1010. [173] The status reporting
de Figiees8IW), andrid|ta @b ntye disglaiyt3® 16 meshownnor e
c ni_cations protocols nay s¥pport use of a TCP/IP .
&%5%%%%,10 IRy conypiete digectly with) thecemppise d@il fgor communicate
| ' of exanple and
gﬁggg%?ﬁﬂ%§%$§¥%W§§ﬁg?9%gﬁcgﬁgﬁg%gggyof the foll ow ng
CIheidispladhea1 0 mayc preferstdy bs a LiquidiCrapplatigiiaie HoweveRlbhagkilled in the
a status reporting device for a, container handler, .
@&mﬁ TEPQEFUZEFBAACTE 3Fe BHREX AIEATRRIIVA e8P fudBpienbng @ ptatus display.

. éomé ' j | ans for
vpgﬁ?qeﬁl%% (Y] ngn Iiegeg%tl}f%ggggége[ggg%ﬁsgaﬁvel y coupl ed
with a nmeans for sensing a state of
In Figures 21 to 23, the second display 3020 is shown.

The second display 3020 may communicate directly with the computer 1010, or
communicating through one of the Network Interface Circuits (NICs).

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.

The second display 3020 may preferably be used to display command options, which

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

A second display 3020 may also be used in the status reporting device 800 for a UTR

truck 10.
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sai d container handler; and neans for installing a
program systeminto a nenory accessibly coupled to a

W@ ropsaiBpe di recting said mcro-control |l er noduP@r/US2005/017087
wherei n said program system conpri ses program steps

residing i.n_saij nor fo usi sajid ans for . )
« 5 SRalifbaR S R edon sy aPR PR al® s repping device
BOeMsae stRtes a avEvols imnerfsRi drciR a0gpdraig WiveRi@ssf the TEEE 802.11
comuni cating to conmuni cate sai d sensed state and
S%P%SISMQ%%“M sai d container handler; wherein said
t ai ner handl er _npves a nt ai ner_at .| east twent .
* 7H Shendtpr g hecelye Mpssedt s 18 e fo @ g S terpiel oy to pickup a
Sinchig@puter is coupled with a network interface
circuit; and wherein the neans for providing said
* herustwork intsiface cewitis suiporttafehe vermoniofithgEFRR 802 11 access scheme
[ sai d, network interf.ace .circuit tp said.near
AR, s S8inP s R b e D R Eeprtdngi i sDaoaiis
using said neans for wirelessly comunicating is
[172] fRighreen7¢08p21,sx] agll 2Mhhopis GgitaIMGloetingOfcvitdst 0BRcIudehg a second
with said network interface circuit coupling to said
NetwarsIntesfacqGiere 4884 comuni cating to communi cate said
S X ' tq aihd cont ai .
+ PRGNS RRRL LR IR SRl EREM TG communicating

ned therskcondtietw akenteracaiditcutuppert s at | east one
Wi reline comrunications protocol in coupling with said
* egretverk igarice sicyit d@Rhand dla pergnd aetviork intsplaccivenit 1034 may
' L] ' ireli co ni cati ons
E{r%tgg?Wug BB%?#@ ‘Egse\f;l gfrcgqn)gqﬁu%? Atg)g S Péogg(?(ﬂsone menber of

o By ekl If eREAHRC e hdtRbik infeiFaddicheni@n 05 ReKN®bport RS-232, while the
protocol, an RS-232 protocol, an RS-485 protocol, an

Recopgnepy ok delsriaemcitmitidbd maysuppart Ethemet UsB)
- P Ppber B B RGP BBl cirui 1034

Inidye plef&ebly Y Implemented as components within a micro-controller, which also

contains the computer 1010.

[173] The status reporting device 800, including and its one or more communications protocols

may support use of a TCP/IP stack, HTTP, java, and/or XML.

[174] 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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an Inter-1C protocol (12C), and a Controller Area
Net work (CAN) protocol. 5. The apparatus of Claiml1l,
wob@saLizvcai d neans for wrel essly comuni cat i PQI/US2005/017087
supports comuni cati ng using at | east one version of
at | east one nenber of a wireless
What i8884#hé&d isondenodul ation schene |ist; wherein said
wi rel ess nodul ati on-denodul ati on schenme list is
conprised of a tinme division nultiple access schene, a
1. fAeepmngys fhirwiakingna stefus rqpoetirmdayss fecheomainanithndler, comprising:

spread. spectrum schene. 6.. The par at us of aim5, .

PR T BN S S T OERE e R s Do OB ith a means
for wirelR8sly @bAnRinidatifg lhh@ tomeiRidativdlg cBusied il & i@ for sensing a state of

mul t1ple access schene, a frequency hopping nultiple

said coatpiees hardleard a tine hopping nultiple access schene,

and an orthagonal frequency .division nultiple access

Jeralof ips R S proer Y GEUEP ko RedoriypeseuniiY higled to a computer
directisPsedthiGpohfrollersehrin® i ncl udes a version of an ANSI

371.1 radio frequency tag schenme. 8. The apparatus of

Crhgrein saidregramy sy siem GOaRITiSOhRrogENHStoRY TERiding infsaidanemory, of:

i j M1Si 1 pl e includes a M .
S T B R 5RO M, B peed st
s@add frequency division nultiple access schene

i ncl udes an AMPs access schene; wherein at | east one
80 spt §9eans fosr wiglessly samnginisating do pommuysricate seid snsed state and

SMdloéﬁgﬁgﬁaﬁﬁ%BHgﬁér?%“f ast one nember of the CDMVA schene

erein sa list includes an | S-95 access
sulieetin saidredniaindt HahfleardnGlVA eatirs aslehst teentafootvih dangtin
at | east one said versions of said orthogona
des an

frequency diyvjisio | tiple. access schene incl i
2 egnpamle 0L CRIR. SHiRHE. saisl CopRitef-roRpled With @ BEtprK interface
circuit:BndWher ei n sai d | EEE 802. 11 access schene includes_one

of a version of an | EEE 802.1 I b access schene and a

wdregdin thegheangifor preFE@EirgoRid migo-sontedter suitetefutiBer dineprising:

apparatus of .Claim1, wherei ai d.neans for, sensin .

TR el e iplt oSl el BREAS TR R lhangys Tor wirclessly
commui@¥ihgi Ng a sensed operator identity. 11. The

apparatus of O aim 10, wherein said sensed state

ivhereid dbe papgramesise distigesad aneang dfr ivtitelessly communicating is further

comprised of the program step of:
interacting with said network interface circuit coupling to said means for wirelessly

communicating to communicate said sensed state and said location for said container handler.

3. The apparatus of Claim 2, wherein said network interface circuit supports at least one

wireline communications protocol in coupling with said means for wirelessly communicating.

4. The apparatus 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-485 protocol,

an RS-422 protocol,
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12. The apparatus of Claim1, wherein said neans for
sensing includes a neans for sensing a container
w@e@sanmsect 0 create a sensed contai ner presentPCL/BS2005@17087
apparatus of Claim12, wherein said sensed state
I NG ' Iner present. 14. The
a%pgﬁggﬁgﬁ%gb?g?w%f%{eoﬁgpn sai d neans for sensing
| NEBirewlies petsdedns for optically sensing a container
code on a container_providing an optical container
&%%8{@0%5%3 Ilit“S?faqfhéSé)dﬁﬁ%ﬁP 1s of Claim 14, wherein
&g t ' es said optical container
E%%é\ag?gﬁ?%@clmegfgw%%ﬂappar atus of Claim 14, wherein
sai ldteofiCipratocaldit@)i met characteristic includes at
| east e instance menber of a container code
&1@?‘35‘3@?’ Aea efwazk ?éﬂﬂ%i’@t?]coéai d contai ner code
characteristic list includes a container code text, a
5. VIRWHardt@d 8f €Al NOhertRORid REnA FGORRERSH BmBfunfBtifle supports
view of said container code. 17. The apparatus of
commugiieatimg 1\@ingvak teabtnoreavetsivn aofsatf least opiei meinbgr s aswingess modulation-
demodS%itid cgr{ét aei ner code includes at |east one video canera
PURP SSHCBCHSY cast one instance of said view of said
Gt @i N&id GRideless LihodUiaRoRBBRAbAIMSorO kel Mstl s cHRBH&IN of a time
... said video canera create at |east one instance of said
divisiog gnphtiphs hengso feheried avitequenty daiition amtlipleeaccessdwhems, and a spread
spmﬁn%@?ﬂ% aratus of O aim14, wherein said neans for
opticallTy sensing said container code includes at
| east one nenber of the list conprising: a video
6.  iTHeeqgpacgud of Chhmi §ewkdreineasd spoad opect@indscbpineciatludes at least one

gharacteristics Oi@iajd cont.aj ner code; at |east one . )
form oy fhgdist coPARIITRE & 6 E Visondnuliiplgaceqss seliepnes p diggaengy hopping multiple
| ¢ . ) st . o
woses 5k, B R BN FALEPUAGET AR e Bl gy o
multipleeasdss pelrettey create at | east one of said optical
characteristics of said container code. 20. The

arat us of Al ~ wherejn said ans for sensin .
7. R S Forher Bt Bl sReyTes adienty iachugen version of an
ANSI 3 71e0HRE HediRbcPRodckaid. ai ner providing a container :
radi o frequency gag. 21. The apparatus of O aim 20,

wherein said sensed state includes said container
8. rHgiapptegeéhdayintag. 22. The apparatus of Claim1,

\g‘ﬁ%%&h Nt fe%gtdon%%Qitda{/'e%]sefcgnshoq’%glld“:“urmé éiV%tior{ r%%ﬁltpleog]c%esnse s%ﬁeergle includes a
GSM access scheme;

wherein at least one said versions of said frequency division multiple access scheme
includes an AMPs access scheme;

wherein at least one said versions of said code 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; and

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

scheme includes an IEEE 802.11 access scheme.

9. The apparatus of Claim 8, wherein said IEEE 802.11 access scheme includes_one of a

version of an IEEE 802.11b access scheme and a version of said IEEE 802.11g access scheme.
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stacking handler list conprising a rubber tire gantry
crane, a quay crane, a side picker, a reach stacker, a
wo opshiosder, and a straddle carrier. 23. The apEBRUS1005017087
of Claim 22, wherein said nmeans for sensing includes a
means for sensing a stack height for a container
vi di a L ai N .ack ' . a rat us .

0. PR R P GRSl S NELR o Bsn BB AR o scin
an ope€atit idbimet pedviding hakeaded opefator Ietiappar at us of C ai m 23,

wherei n said nmeans for sensing said stacking height

i hcl udes a st acking hei ght, sensor interface to a,
1. sf}%fc rRPPiGaHE o He lata e WikEe1R ol ediedisids trdpdaseraid sensed operator
identittNe apparatus of Caim1, wherein said neans for

ensing includes a neans for sensing at | east one

menber of a machine state |ist of said container
12. HEreddpparatwshefr@amn § awtleneendast mednsdar sbnwmghineledestaameans for sensing a

Jist includes a reverse notion ? frequent stops
contaipey prsence o Ggaie? Eﬁ{lS%‘i SRS BPREPT | evel, a conpass

readi ng, a wi nd speed, and a vehicle speed. 27. The
13.  apRAkSudlof @1ain 126 wheheed 8hid feabdd WhiRdinSRABH said sensed container

i ncl udes an indication of a wind direction. 28. The
presengppar at us of Cl aim 26, wherein said sensed state

i ncludes an instance of at |east one nenber of said

' LjSt. - T (Al -

14, REMBEBIYChR T, pBfreiniiafy RARRR B Yehefle SRUEL £ s for opticatly
sensinge b@tainef cddetoncd evigain@nBovidimgandpticatcoftadt chgadtristic.

| east one nmenber of a crane state list; wherein said
15. gfh.rgbmﬁ%mer of $S g;fdg%‘%g Hgg%" g]i:se\%{ 8§31 gsgﬁse{dgsstétpgig&gaéssgtsid%%}{ical container
Wsgt | ock sensed state belonging to a twistlock state
I st; means for sensing a spreader to create a spreader

sensed state belonging to a spreader state |ist; and
16.  rmHwrepphetusseiiSiaing 14, Wherdinngid eptvabeuntainersdnasstbristiadiahgles at least

. state_.belonging to a.landjng state.lj.st; wherein said
one ingle of § T 08 LRI eods s ithoc k- on state and
ayhopbitit aRE KorithihieSé Rl haRL I listtinbludey £ 368thinst 3b& text, a view of
~list includes a ten foot container spread, a twenty
said congpaner cofe, #nd @rcospresaign of saifl iviewy of it candrinetioede. spr ead,
a forty foot container spread, and a forty five foot

t ai S : ' ' ' . t .i St . .
7. AN At PSR AR ook BB i comainer coc
includashrieish os@ivilie6 rcamerastongedte at Bh@ dnehste@Rfi saRbviewl of said container

twi stl ock sensed state, said spreader
code.

characf

18.  The apparatus of Claim 17, wherein said video camera create at least one instance of said

compression of said view of said container code.

19.  The apparatus of Claim 14, wherein said means for optically sensing said container code
includes at least one member of the list comprising:

a video interface to receive at least one of said optical characteristics of said container
code;

at least one video imaging device to at least partly create at least one of said optical

characteristics of said container code; and
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sensed state, and said sensed | anding state. 30. The
apparatus of Claim29, wherein said sensed state
WO p@badsgs at | east one menber of the |ist conpPCEHUS0S/017087
said twi stlock sensed state, said spread sensed state,
d [ ' S T p f . .

Jaleaf o TREFE AR hO S Bty DRaBPRETARE D8 of said opiica
charactamisfitd ofyaidcoatainanedspr eader interface connection to

at | east partly provide at | east one of said nenbers

of, said cran tate ljst, 32, The paratus of Caim .
20. 3{i1}e PRI Ogﬁadmc guﬁi“?fﬁﬁl 1350 Gigaps ?ﬁaﬁ?&% rBeydss a means for radio
frequeh A6 8 raM0 HRGhERS the6h HEEStaRel ' AP}
requet & ?éhglgg%r el & a ﬁo@%&é%%‘é §6nt§1%§n.°xlakll_ Hrequency tag.

0 sald”crane spreader interface con I on.
apparatus of Cl aim 29, wherein said neans for sensing
21. iﬁm apiessatos | Clagn t 29, avimregr sandabnsed Lstaje dncores edifl evontainer radio
fre ue}(lr@LC to at |l east partly provide at | east one of said -
q MB8rs of said crane state list. 34. The appar at us of
G aim 33, wherein coupling to said PLC includes a

22. SEhd appagmig N Clddinl DNwh&eipdaid gorit@inshshdi& R W @6ast 3Be member of a
_The a%&)ar atus of Claim 34, wherein said serial ) _
stackingobandier diat FORBIIERY BITRPRET SUip BAREYS CIANG GRayncraRe, &t siflepisker, a reach

' .protocol list, including an
stacke%{ﬁﬁ%é'ﬁe &E?o({%g%@,%ﬁéa%lrﬁ% 232 protocol, an RS-422

protocol ,an RS-485 protocol, an Universal Serial Bus
23.  (DsBjpppravisoafdllaing 2Fj whereinesajit mtasdbr sansidgrintindesauimeans for sensing

erial. Interface (SS]) protocol Serial Peri pheral
a stack g o C‘{“éﬁiﬁl@)f,Pré\Yigﬁnﬁtae‘ioﬂfa@eﬁ 15@@28618{“(1 20), and a
Controller Area Network (CAN) protocol. 36. The

24.  aPRAIBhMusr CPhidd 28, Ihetd1B 54HRerldBE sARANSIUHAT salf QHth&%tack height.
said mcro-control I'er nodul e further conprises: neans

for providing said mcro-controller nmodule ' '
25.  chherappacsdats ofdllging dgpieteinsahimeansdansenfiog ssiedgadripgsleight includes

a stack%rggaltle?ghqfser%%lr gntgr?ea:te% g%{acﬁi%g %lmeglht sensor on said container handler.

26.  The apparatus of Claim 1, wherein said means for sensing includes a means for sensing at
least one member of a machine state list of said container handler;
wherein said member of said machine state list includes a reverse motion, a frequent

stops count, a collision state, a fuel level, a compass reading, a wind speed, and a vehicle speed.

27.  The apparatus of Claim 26, wherein said wind speed includes an indication of a wind

direction.

28.  The apparatus of Claim 26, wherein said sensed state includes an instance of at least one

member of said machine state list.

29.  The apparatus of Claim 22, wherein said means for sensing includes at least one member
of the crane sensor means list creating at least one member of a crane state list;

wherein said member of said crane sensor means list comprises any of:

means for sensing a twistlock to create a twistlock sensed state belonging to a twistlock

state list;
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37. The apparatus of Caim1l, wherein the neans for
providing said mcro-controller nodule is further
waeoeowpnised of: nmeans for providing said PCT/US2005/017087
m cro-controll er nodul e communi catively coupled to a
for |ocatin [ tai r

T30 fo0ters el alfadl S R F PR it o @ spreader
state liftuarddher conpri sed of the program steps of: using said
means for |ocating said container handler tqQ at | east
Faganp y”own&mmadéncgw tp s1geigtd SRS landing stegmbedpirgipg to a landmg state
handl er; and using said neans for wirelessly
communi cat i ng to comuni cate said | ocation of said
odreieh Reid thisidtiestate3Bt intheleap paistdksonftatelant m t@Tstlock-off state;

wherein said nmeans for |ocating includes an interface
tveheselny 94k ISpueadsrt $tgrﬁ| 1 ]élfigsng( fepdpot gontapge spread, a twenty foot
|
o AL S B R I, e
conmhﬁoqhtwhnlng System (DGPS). 41. The apparatus of O aim

37, wherein said ans for at i ncI udes .a di o
BiSa T G0 i 1 Tmboomisesp i Hategmi tned Staf:
WIREGH RaRiBdrgndTRARS: {at 1M E%ﬁﬁ%sﬁamm&%hw dtSte, said spreader
further conprised of a nmeans for wrelessly
sensed datee and paidgersad tindmgastdton of sai d cont ai ner
handl er.43. The apparatus of O aim 42, wherein the

ramsys is,further c r
O EBG I L ElySad ivih o8 Phsed e nghdsy G Bp mgpber of the
list coﬁl@fiﬁhg rsafdotvﬁﬁtldcﬁaﬁhsd@laﬁthﬂey stletpraatinenssd sateOs@d k8l Rhsed landing
sai d contai ner handl er; and using said neans for
state. wi rel essly communi cating to communi cate said | ocation
of sai d contai ner handler. 44. The apparatus of Caim
' r t
31. ncI gg%@ﬁig rbrf }35191 ?%391?&%1% stai;&gﬁlgénrﬁtstﬁ} é’qglgfﬂg' IHeagg&aéogﬁ?hng to a crane
spreadﬂfmt@ffacmdmemtelanleaa] Erityopiozideent 1dastnetearf shiel mémbe&a®f said crane
one nenber of a container handler |ist conprising an
state lisfTR t ruck, a bomb cart, a rubber tire gantry crane, a
guay crane, a side pi cker a reach stacker, a top
32. |’]ﬁ1%d§1563araﬁ‘us§'bf adding 3qarv€?ﬂe‘?ém anf c@uﬁﬁ%sﬁi §alﬂo&ﬁﬁ@ spredfer interface
aratus of Gaim 1, wherein said conpute
connecting ingdietss agid lcemptiten malp]mgtb@ paidrane spreader 1nterface connection.

list;

33.  The apparatus of Claim 29, wherein said means for sensing includes coupling to a
Programmable Logic Controller (PLC) to at least partly provide at least one of said members of

said crane state list.

34. The apparatus of Claim 33, wherein coupling to said PLC includes a serial

communications coupling to said computer.

35. The apparatus of Claim 34, wherein said serial communications coupling 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,
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conprising an instruction processor, an inferenti al
engi ne, a neural network, and a finite state machi ne;
wok@saiizocai d i nstructi on processor includes apCt/@asns/017087

one instruction processing elenent and at | east one
dﬁ{ggg@g@g@@i’:&g el enent; wherein each of said data
processing elefrents is controlled by at |east one of

sai dnivasstl Sirtal Bos fUSBepwtargl.el ements. 47. The

ﬁiﬁgar at us of aim1l, means for providing said

YOVESRIAAer nodul e is further conprised of: means

Laggymlﬁ Séltiél\gﬁ{e)/fagé)@ﬂ RBtoed,d micro-control | er

ule wth said neans for wrelessly comuni cati ng;

anBerind Resphaal lntemfzoe (),i vel y coupling said
ni -control | dule with said nmeans for sensing
saéﬁc%‘?e§§l %01&9?0]?@%@?8% tai ner handl er. 48. The
apEafitad1e Aba Netidik ICAN)@EStbébIsai d menory is conpri sed
of a non-volatile nmenory accessibly coupled with said
conputer. 49. The apﬁarat us of O aim 48, wherein the
36.  nEwpppetus ofstlaim il nyhergindthp megnafar pyevidimgissidfmicrgrepntroller module
furthe&%%ﬁrri'sé&d .Of at | east one member of the |ist _
conprirsing: neans for altering at |east part of said
naeens ofot proeidivgediy thivré-06itedller ahodid@Ton@idica®ifveBt coupled to said
| east one of said program steps; andneans for
means for§ensing syd stateafoiald ¢ratine epdletidi ng at | east part of
at | east one of said programsteps residing in said
- id y r . «par.t: . i
7. B & TRTR Y ! 8 bR [ PRHARE it hicR ) Shtler module
is further cémptisedrofconpri si ng: at | east one second conputer
contr Iin%. ai d .neans for providing and said nmeans
87 ndt B9 ?‘ﬁ’ﬁﬁ SRR S resed e RegHg CGH%HF%WPE’E%&“PICd to a means
for lochthSdaiPédrtaiAbd BandRRt rol | ed by a second program system
conprising program steps residing in a second nmenory
accessi bly coupled to said second conputer; wherein
38.  sHiedappacaingl Oﬁﬂgqnaﬁﬂ,sy@m@m ihe progpan swstewf ist fugthpr ogmpmised of the
‘o aI%ts S 0(1),f: providing a mcro-controller nodul e
progragl; nicatively coupled with a nmeans for wirel essly
QRMEIC Fhdang falntbcaﬁﬁguaumta\fﬁrmaﬁemp lt6 Gt Wedsh partEdiSrmine said
_for sensing a state of said contai ner handler; and
location of said container handler; and

using said means for wirelessly communicating to communicate said location of said

container handler.

39.  The apparatus of Claim 37, wherein said means for locating includes an interface to a

Global Positioning System (GPS).

40.  The apparatus of Claim 39, wherein said means for locating includes an interface to a

Differential Global Positioning System (DGPS).

41.  The apparatus of Claim 37, wherein said means for locating includes a radio location-tag

unit.

42.  The apparatus of Claim 1, wherein said means for wirelessly communicating is further

comprised of a means for wirelessly determining said location of said container handler.
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installing a programsysteminto a nenory accessibly
coupled to a conputer directing said mcro-controller
wo@ale33961l. The apparatus of C ai m 50, furthePCT/US2005/017087
conprising: said second conmputer controlling an
assenbly device receiving said mcro-controller
u ai d J 0 1k el.es nicatin and .

4. R Fel PrTIEE 4on st o Bk TR BB Epiorised of the
prograliadieseyt: t o create said status reporting device;

wherein said second programsystemis conprised of at . )

| usiee saichanepapifer legpting said; eontagmer hpadler dgrahdeast @gglyofetermine said

1008ti0§m%5§i§§§ttﬂn\é§héfmﬁ&u9111& ng said mcro-controller nodul e

nmeans fof wrel essly comuni cating; and
oA sHid ahdavie | fyr edrefdsklnocam@hthicdtizgotocethmohicgte 3t Weation of said
.Wth said neans for sensing said state of said
contaipes iendlgler handl er. 52. The apparatus of O ai m 50,
wherei n said second conputer includes at |east one

44, Waﬁ“ms%f{ (Flﬁltm QQ,FWﬁéréfn%i(ﬁﬂleélﬂ%f Hf%ie‘é’g gﬁgﬁﬁlﬁ%%tﬁgg includes a

erential engine, a neural network,
radio le¢agipe-tagiatit.ne; wherein said instruction processor
i ncludes at |east one instruction processing el enent

d at | east e dat rocessing .ele ; Wwherei n each
45, ofeSaref o EmeloPhaeRr SR e P il of L4005 Fnbmber of a
containe® 28hdI8NEst Yonfpisthe! MSUTRCHIRNa ORGSR B Gulded IRE bentBerane, a quay
A nmethod of making a status reporting device for a
crane, g 8ide @icker. alvaandl ssackes; ertpp logilerga stinaddie egseierp hnd pebassidirpigtor.

a mcro-controller nodul e conmunicatively coupled with

6. QRS oISt OO SBAERALs ko rememt of

comprSingt & diktrecion prooéssvbmen ibferghtiel enging o mairall Adtworka and a finite state
.program systeminto a nenory accessibly coupled to a
machiféyput er directing said nicro-controller nodul e;

Wr%hrkaﬁialngtrﬂ&gﬁm%’éf %@u‘ﬁgy‘g{ ieﬁ?csorgar ngfrﬁléﬁoﬁlto]rﬁgéessing element

residing I n sai usi ng sald means
and atsSlesssiong doa ghradeading @lensait;dwheaninaeavhr ohsdid|data processedy elements is

ensed state; apd using said.nmeans for wirelessly
Contm@%ﬁi%ﬁﬁ%aéf P?Fgoﬁsé‘“&é‘ﬁ’i‘?ﬁﬁﬂogﬂ@eé%?gjg]&@ﬁ@éd state of said
cont ai ner handl er;
47.  The apparatus of Claim 1, means for providing said micro-controller module is further

comprised of:

means for communicatively coupling said micro-controller module with said means for
wirelessly communicating; and

means for communicatively coupling said micro-controller module with said means for

sensing said state of said container handler.

48.  The apparatus of Claim 1, wherein said memory is comprised of a non-volatile memory

accessibly coupled with said computer.

49.  The apparatus of Claim 48, wherein the means for installing said prograni system is
further comprised of at least one member of the list comprising:
means for altering at least part of said non-volatile memory to install at least part of at

least one of said program steps; and

47



wherei n said contai ner handl er noves a container at
| east twenty foot in length. 54. The nethod of Caim

WG 0smBpei N sai d conputer is coupled with a neCTIS1005/017087
interface circuit; and wherein the step providing said

mcro-control.ler nmodule is further c ri.sed o e .
T 5 Tiiline hgPearn” modyls: b iner AR GRFLBF ol RSt one of said
programaétép RaMEnd &1 saMl dheftdtile GRETOHYI t6adrk1g at WL BhM dfhRid accessibly
program step using said neans for wirelessly
coupled grempiycating i s further conprised of the program step
of: interacting with said network interface circuit
C

f
| [: f L e I i cati t
0. CBRehRubdr Tt LI B G S o ocati on for

sailehst ond a¢doad doamdtee rconfdlling leidnmedidioo for&atidinm &, said means for
. Wherein said network interface circuit supports at
installipgast one wireline comunications protocol in coupling

A TP USSR AT AR S o Pt sy
comprisimgnprotaai istaps rpsidingcml a ssepgalr henwry ercsessiblyfcoapled gasdaid second

one menber of a serial protocol l|ist, including an
compufefher net protocol, an RS-232 protocol, an RS-422

RERE-QE Qhid s@ébn@%‘ré%ém%%ﬁﬁ@ komﬁﬁse%&rﬁfgﬁ‘é S@%Lgrﬁ? kel ofBUS

(USB) protocol,a Firewre protocol, chr onous
$eoviding| at midracenirdBir) nmdoteocommuaic@evélyl cimlédhwittal a means for
: Interface (SPI), an Inter-1.C protocal, (12C),.and a .
witelosel R Bp et R ica ety Bl St 4 mggis £oh &igqugiate of said
contairRf hid@érm&@B, Wherein said neans for wirelessly
conmuni cati ng supports communi cating using at | east

onsalling 9i progm sstdnedistp omemenrhesesbly scoupled| tesiscomputer directing
4 mdullﬁéilondegoldul ation schene list; wherein said
said migrq-eoitolleh MOANIS i on- denodul ati on schene list is
conprised of a time division nultiple access schene, a
51. TMRGpeMeks @i ClHm0, Mmithdr pb@pagagss schene, a spread

Ségi%cgercgr% %ggl%ﬁtser Sccc:)qult?(r)rl?ihg an assembly device receiving said micro-controller
module, said means for wirelessly communicating, and said means for sensing said state of said
container handler to create said status reporting device;

wherein said second program system is comprised of at least one member of the list of
the program steps of:

communicatively coupling said micro-controller module with said means for wirelessly
communicating; and

communicatively coupling said micro-controller module with said means for sensing said

state of said container handler.

52.  The apparatus of Claim 50, wherein said second 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.
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58. The nethod of C aim 54, wherein said spread
spectrum schene includes at | east one formof the |ist
w@ommpnispeg a code division nultiple access scPenBs2085/017087

frequency hopping multiple access schene, a tine

hoppi ng mul ti pl e access schene, and an orthogona

f n di_vi si It Rl . .-
3. ATRIERES Hallel &3t b e EFRR TP NGBt agdef. comprising the
steps ogcheme includes at |east one formof the |ist

conprising a code djivision nmultiple access schene, a

freydsgcy Rugpraegirpilirt mpdeles somaumicatizphy, ceppledrgwith a means for
wireleqt IR PR AR R85 TRup R Syl ich 08P lng o sate ofsaid
containeehinetler9find ai m 59, wherein said spread spectrum

scheme includes a version of an ANSI, 371.1 radio o
fpgeilias @yPHogHS sYiieHR INtg 12 MPRETRAEqestblyf conpled fogpcomputer directing
said mi _5&&ﬂﬂﬁg BaRt one said versions of said tine
Ivision multipfe access schene includes a GSM access
sufeesie saidipeogiam sytteheasipriseeprogiath stepssiesidmgah ssidimemory, of:

frequen division . nultjple access sche [.ncl udes an
S&Eﬁ%&@ssfl@ﬁ é%}ngvﬁ"’r&ir g?tﬁ 031831 &Rutash gg%(!}FrdtO\FéF*’é? grygnsed state;
and Of said code division nultiple access schene includes
at | east one nenber of the CDVA schene list; an |S-95
asingseidoharssor snleaslncdebamicaldpio eenwggicgietsaitesensed state of said
t.whEre'n_at | east one said versions of said orthogona
contalyet ﬂﬂtﬂby di vision nultiple access schene includes at
lv@Redin QN cBhtaldee hhikhé: BO%sh chnfGke §6letdt MREMS fodidn lchieh.
nmet hod of Claim 61, wherein said | EEE 802.1 1 access
schenmes includes a version of an | EEE 802.1 I b access
54.  Jdwemethad PILlbR SBoMhefein said KBt is qoyplgd cwidly a network interface
. -,s%geme. 63. The nethod of C aim 53, wherein said neans
circuit;a . . .
f'or sensing includes a neans for sensing an operator
iviendih ttye freepidlidigg 8aid ensadcopeilat moduldan firther corhpriddieof the step
met hod of C aim 63, wherein said sensed state includes
off  said sensed operator identity. 65. The method of Caim
%%upl\ﬁ‘%‘?a‘fd RetSBHOInPRARS ¢ Qlit R89RS A 26! Wf;@l%ss?y g@tﬁﬂ%nicating;
for sehsing a contalner presence to create a ‘sense
cdreirein nhe progaenttep GBingTked mad¢dns doofwifdlessty 6mmuheatng is further
sajd sensed state _includes said sensed contai ner
comprlﬁqde%fetﬁ

¢ program step of:
interacting with said network interface circuit coupling to said means for wirelessly

communicating to communicate said sensed state and said location for said container handler.

55.  The method of Claim 54, wherein said network interface circuit supports at least one

wireline communications protocol in coupling with said means for wirelessly communicating.

56.  The method of Claim 55, 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,
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67. The nethod of C aim 53, wherein said neans for
sensing includes a neans for optically sensing a

wW@oembA13zeés code on a container providing an opeCT/EE2005/017087
cont ai ner characteristic. 68. The nethod of C aim 67,

v@ﬁ-reqi/ﬁ]eﬁl%ingc&ensed state includes said optical
C

conltral ne aracteristic. 69. The nethod of C aim67,

whsyhtor®as Setfltlheafbce @Rpprdticoghar act eri stic i ncl udes
at | east one instance of a nenber of a container code

choerid Peripharaldnieree (MAbr ei n sai d menbers of said
C i r (‘I‘f@f eristic list include a contai ner
coglél?eltrggtgrgfég@l ew Ogﬁasai d contai ner code, and a

coOpiitas ki dneNetswirkl (CABWpadtosdi d cont ai ner code. 70.
The net hod of Claim 69, wherein said neans for

tically s .ng_said contajner code jncludes at .,
T St qéﬂﬁémg%% WiEeipissid BisRY ?cgi\mg?le%slfw Ce@gunicating supports
commuRinkagend 9t 1RSELNE vakioneHSht RAE B SehbeOBf aqt@ireless modulation-

characteristics of said container code;, at |east one
demodulatien s¢henwi ling, devi ce to at |east partly create at

| east. one,of. sai d optjcal ,characteristics.of .said . )
CERTEPIENd s SOl emodildnon gy UG4S Gpmprisegt of a time
divisioh @@ftipleatédsy seHea, 8 frudR9Mivisibe niitisidlatee@PEdHedle, a spread spectrum
characteristics of said contai ner code. 71. The met hod
access g¢he@eai m 70, wherein said video canera creates at
| east one instance of said conpression of said view of
' ' 4 d 72. T met h of aim
58. o0 &l 30 Snertit sl el A8k s Pides gt east one form
of the Niatlcemprigag ancydesdiniiongmaltiphdbevebd seieaReY fréfhe@ly Aopping multiple
cont ai ner, providing a container radi o frequency_tag. o
access pohemg @ e foprie PlIpk Feeessirbpmpnanthap osBpged! dieguency division

inl j d container radio frequency tag. 74. The
multlpr?g%ééggc}feﬁ% aim 53, wherein said container handler is

at | east one nenber of a stack handler |ist

59. cdwepnétbodgf ClimbBbehereir midypnt¢adyspectame schenguayludesndeast one form
si de pi.cker, .each stacker, a top |oader, and a . .
of the Bt copapioing, i dade divistonrRulinlE pisaSiorchems; i trefuchfichghping multple
access 38R e RPpRENSLIAGId NebitdRBee, BAN bRA0SRAP FRJudhcy division
_ stack height for "a container providing a contal ner

multiplstagedes badiegtet . 76. The net hod of Claim 75, wherein said

sensed state includes said container stack height. 77.

e hod. of . Cl.gi m 75, wherein said neans for sensing
60. ;liglie&nneg%%cgﬂfiﬁlﬁuﬂg?ght i ncludes a stacking height sensor

iwHeedih agad tsPread SdpRetalirA Isdheing NihcIHEss Ar vasiofab® an ANSI 371.1 radio
frequelﬁzglqggaéc?lgrrneh andler.
61. The method of Claim 59,

wherein at least one said versions of said time division multiple access scheme includes a
GSM access scheme;

wherein at least one said versions of said frequency division multiple access scheme
includes an AMPs access scheme;

wherein at least one said versions of said code division multiple access scheme includes

at least one member of the CDMA scheme list; an IS-95 access scheme, and a Wideband CDMA

access scheme;
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78. The nethod of Caim 74, wherein said neans for

sensing includes at | east one nenber of the crane
w@emwsar3mpeans |ist creating at | east one nmenbePCDUSA05/017087

crane state list; wherein said nmenbers of said crane

| ud f
SVhash TRt ons Big yPE e M hoe R SROReY Buisinngrigivle access
schem& thehude¥hSlehReKe 5F AMeGEREEH02. IM838%s EéienkgNSi Ng a

spreader to create a spreader sensed state bel onging
to a greader state list; and neans for sensing a

62.  cBivmpthed of Gdinty , rderimenié IRER 80244 aq:@ﬁ-‘msqhgm@ﬁ #cdudes a version of
an IEE%\%O??]IQ% ces? g@ie | nd'dnagve2%1§111 f eﬂ PR %Yﬁe{ %(Qccgss %cg%rge and

a tw stlock-off state; mhereln sald spreader state

63. | Tistméethod vfl€kim Snembieid euid neamd for Baisingnelades @ndams for sensing an
forty, foot container spread; wherein said |anding

operat%rﬂé@rélty PEYVidipgA srred ORCRORddsatiSt at e and a not - | anded
state;wherein said crane sensor state list conprises

64. SBledniivbe bt CLmIBNSAE: f & Esensd Gats Ptfc?tﬁﬂ:@ ﬁ%@ﬁ&q operator identity.
state, and sal sense andi ng state. % 88
of Claim?78, wherein said sensed state |ncludes at

65. Istmetbné ofrElldier 53 fwhtehean Isaid tmenpsnori sshsige swilwtles wi rsedne dhr sensing a

st.at e, read sensed state, and said

contai g RS TR LI CHHRB hod of O i m V8,
wherein said neans for sensing includes coupling to a

66. CTRNtetideat @lain6e) Werif @aidesdnsel stafe ahiclh®RSiaidakhded container

rovide at | east one of said nenbers of said crane

preséngt ate |ist. 81. The nethod of C aim 80, wherein said
coupling to said crane spreader interface connection
ilacl I > .

7. THeHRESY SECREOM WiRtholf Wl O [k SRle GAARGSSEAERRTor optically

sensing\n esghineisaidd oneadomtdiner pseviding gn ioptitdl destaiher pharageristica
Programmabl e Logic Controller (PLC) to at |east partly

2@%}“@%% 3%911 g‘%lsl}rrrﬁie f??gfgllsglfin%glg‘?({rg@g r\?gillggéfqrﬁl?y optical container

charac&gg@é_l ng to said PLC includes a serial conmunications
coupling to said conputer. 84. The nmethod of C aim 83,
wherein said serial conmmunications coupling supports a

69. vihesinethodfof &ilaie 8%t whereinnsaid eptiesi cantgimei gharpetetigtcoincludes at least

List, ~includin
one instance 'of a mem lﬁer oga container code characteristic list;

wherein said members of said container code characteristic list include a container code

text, a view of said container code, and a compression of said view of said container code.

70.  The method of Claim 69, wherein said means for optically sensing said container code
includes at least one member of the list comprising:

a video interface to receive at least one of said optical characteristics of said container
code;

at least one video imaging device to at least partly create at least one of said optical
characteristics of said container code; and

at least one image processor to at least partly create at least one of said optical

characteristics of said container code.
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an Ethernet protocol, an RS-232 protocol, an RS-422
protocol, an RS-485 protocol, an Universal Serial Bus

wQ@ kBB)11ppeOt ocol , a Firewire protocol, a SynchrBeDus2005/017087
Serial Interface (SSI) protocol, a Serial Peripheral
Interface (SPI), an Inter-1C protocol (12C), and a

71. GPI‘IE drng o8 gg@lﬁﬁeﬁgf%ﬁ n CEANiddY %{1/1'9%9 Icreat?ég at 138 IRUNGGnce of said

alm e step pr
comprmsmnmfcsamltmm/Ioésamodmthmer eodeur t her conprl sed of the
step of: provi ding said mcro-controller nodule

gﬁh ﬁ}o @lg XYB Vlﬁ%? %%ﬁs @gaﬂ%g rl]ssﬁfl,%%grzrt? e rgg(]ﬁ %aelans for radio
frequefid r % &ER @t{tQMla hridgi

step of rOVI di ng sal d m cro control | er rmdul e
73.  cHhienmsitleost of Tlping olZp| wherein. spidresgnseds statel gwdudesgsasdiicgntainer radio
ﬁ“& i ner handl er. 87. The nethod of C aim 86, wherein
frequel? g'rogram systemis further conprised of the program
steps of: using said neans for |ocating said container

74.  HEtedhethod of @taimeasvhp@i dayd cletteined e dkaisht l@sadndMeber of a stack
i d container handl er; and using said neans for
handlegf $teQOBRS SIS B AARARF 658 B3NV G2RS MAYAY 6HNE Baiflelpickernpiresrh stacker, a

top loalbr gﬁdgsﬁ abpgE, handl er. 88. The method of C ai m 86,
means for locating includes an interface

to a GI obal Positioning System (GPS). 89. The net hod
75.  OFheGhethod 88 ClaitneT4e whesan daidwanass farsehangirichgles aahetshe Sor sensing a
an,i erfaeto acPfferenUaI ohal Positioning

stackhgvgg{ Cr PERyL %écﬁ’éﬁa}?ﬁﬂsé bsighty 86, wherein

said maans for locating includes a radio |ocation-tag
76.  UHelmethod of Claim 75, wherein said sensed state includes said container stack height.

77.  The method of Claim 75, wherein said means for sensing said stacking height includes a

stacking height sensor interface to a stacking height sensor on said container handler.

78.  The method of Claim 74, wherein said means for sensing includes at least one member of
the crane sensor means list creating at least one member of a crane 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 sensing a spreader to create a spreader sensed state belonging to a spreader
state list; and

means for sensing a container landing to create a sensed landing state belonging to a
landing state list;

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

wherein said spreader state list includes a twenty foot container spread, and a forty foot
container spread,;

wherein said landing state list comprises a landed state and a not-landed state;
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91. The nethod of C aim 53, wherein said neans for
W relessly communicating is further conprised of a
wore@sa1306 W rel essly determ ning sai d | ocati oPCDUSBa5H/0l17087

cont ai ner handler. 92. The nethod of Caim 91, wherein

t 0 LS+ WLt : | r

oV EerE e ek SR e i O SRTREY BBl ASeR AR Tk spreader
sensedtséatellaad shid sehsedéaslingaste] y deternine said | ocation of

sai d contai ner handler; and using said neans for

1.rel essl.y conmupjcating to co nicate said _|ocation
79 ohRecme ORI S AEIF B2 s A edp e SAL lesshRe giember of the

list coMdpEEH ”saﬁiiit\gisff&ﬁ{‘ﬁenfséﬁ sl %Eﬁsﬁré’ad(:%géﬂ‘hﬁ?et, iaﬂﬁ said sensed landing
I ocat 03 o?

i ncludes a radio lon-tag unit.94. The rret

state. Cl ai m 53, wherein said container handler is at |east
one nenber of a container handler |ist conprising an

R truck, bo cart/chassis, a.rubber tire.,gantry
0. R el pr 2o RRT Dne bl 88 siianE A5 G35 g el RRupling o a crane
spreadérOifter 86 86nnedtisit fod Wast Sy bRvideAdtdeadt 6RRSSIafd FREBERof said crane
95. The nmethod of Claim 94, wherein said neans for

state ligfensi ng i ncl udes a means for sensing at |east one
menber of a machine state |ist of said container

d X re&f ' [ S ISt 1 ri .
1. LGS DBl ek 8 SRR et
connectioh lincdudes ssidatompuser owlingeay ehid ceanecpiradsr inafdtdgonndction.

wi nd speed, and a vehicle speed. 96. The nethod Caim
, Wherein_said wnd speed includes_an indicatiqn of
82. ?ﬁw AeF i 6 G R M_@?.Whﬂﬁ%m fﬂdaeaafs foF A°RHID, inggropAupling to a
Prograﬁnlgﬁa@legﬁ i6 ContrBli&r (}fﬁl@g%‘%ﬁeﬁﬁ ﬂaﬁ?}t ﬁlg)gfﬁle t 1@t Blﬁ%(o;’f sg?&‘ﬁlembers of

i
' mber of said machine state I'ist. The met
said cr@ieadtate 58, wherein said nenory is conprised of a
non-vol atil e nenory accessibly coupled with said

t .T t hod of ..Cl ai m. wh in the st .
5. RO of Sl 3, B A etk i Br chlish b herb i gunications
couplir tol seRSdon@iiernenber of the list conprising the steps
of: altering at |east part of said non-volatile nenory

to install at |east part of at |east one of said .
84.  prhegrethed pEpleim A awhersingaid segiabeormrigatiang gpepling supports a version
of at 1chAShU A 2hr b SA8H pRAGIal Bl Rlopligot ome of said

program steps residing In %ard noh-volatile nmenory to

anhdhe@netprbwast, part of said accessibly coupl ed

menory, 100. The method of C aim 98, wherein said

@Br};’pﬁl‘%@moﬁ%‘lobdes at |east one nenber of a |ist

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 protocol (12C), and

a Controller Area Network (CAN) protocol.

85.  The method of Claim 53, wherein the step providing said micro-controller module is

further comprised of the step of:
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conprising an instruction processor, an inferenti al

engi ne, a neural network, and a finite state machi ne;
wok@saiyzvcai d i nstructi on processor includes apCT/@8805/017087

one instruction processing elenent and at | east one

%\ﬁdﬁg?%agé ﬁﬁﬂ)-@érﬁf@l@f ;md’éﬁfer %{)I@ﬁﬁ%}?{éﬂ’g%ws@du le‘éla]c'oa s?id means for

roces ement's 1's control east one o0
sensingsidisthesifsaidtdooniner hewlai ng el erents. 101 . Said
status reporting device as a product of C aim 58.

86.  The method of Claim 53, wherein the step providing said micro-controller module is
further comprised of the step of:
providing said micro-controller module communicatively coupled to a means for locating

said container handler.

87.  The method of Claim 86, wherein the program system is further comprised of the
program steps of:

using said means for locating said container handler to at least partly determine said
location of said container handler; and

using said means for wirelessly communicating to communicate said location of said

container handler.

88.  The method of Claim 86, wherein said means for locating includes an interface to a

Global Positioning System (GPS).

89.  The method of Claim 88, wherein said means for locating includes an interface to a

Differential Global Positioning System (DGPS).

90.  The method of Claim 86, wherein said means for locating includes a radio location-tag
unit.
91.  The method of Claim 53, wherein said means for wirelessly communicating is further

comprised of a means for wirelessly determining said location of said container handler.

92.  The method of Claim 91, wherein the program system is further comprised of the
program steps of:

using said means for locating said container handler to at least partly determine said
location of said container handler; and

using said means for wirelessly communicating to communicate said location of said

container handler.

93.  The method of Claim 91, wherein said means for wirelessly communicating includes a

radio location-tag unit.
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94, The method of Claim 53, wherein said container handler is at least one member of a
container handler list comprising an UTR truck, a bomb cart/chassis, a rubber tire gantry crane, a

quay crane, a side picker, a reach stacker, a top loader, a straddle carrier, and a chassis rotator.

95.  The method of Claim 94, wherein said means for sensing includes a means for sensing at
least one member of a machine state list of said container handler;
wherein said machine state list is comprised of a reverse motion, a frequent stops count, a

collision state, a fuel level, a compass reading, a wind speed, and a vehicle speed.

96.  The method Claim 95, wherein said wind speed includes an indication of a wind

direction.

97. The method of Claim 95, wherein said sensed state includes an instance of at least one

member of said machine state list.

98.  The method of Claim 53, wherein said memory is comprised of a non-volatile memory

accessibly coupled with said computer.

99.  The method of Claim 98, wherein the step installing said program system is further
comprised of at least one member of the list comprising the steps of:

altering at least part of said non-volatile memory to install at least part of at least one of
said program steps; and

installing a memory module including at least part of at least one of said program steps

residing in said non-volatile memory to create at least part of said accessibly coupled memory.

100. The method of Claim 98, 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.

101. Said status reporting device as a product of Claim 58.
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