MANUALLY- ASSI STED VO D- FI LL DUNNAGE DI SPENSI NG SYSTEM AND METHOD We cl aim
the benefit of U S. Provisional Patent Application No. 61/1 17,476 filed
Novenber WO 2000088000whi ch we i ncorporate in its entiretyPoy/ushiog/osater ence.
Field of the Invention The present invention is directed to a packing

devi ce, - SYRIAND ALEYIRESRSTER' OIRANS DUNRAGH PISPENSIRGPSPSTEM AN d- T 1|
dunnage to f1 a void 1n a container. Background In the process of packing
one or nore objects in a container METHODpnent, a void-fill dunnage
product typically is placed in the shipping container along with the

obj ects. The dunnage partially or_conpletely fills the enpty space around

t he objects iNV?I?@'Eb’E?aﬁerﬁ@f't phUm-dveNsinal RateHiArPligaliey 8o Rit! 1datd® be
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process. Sone commonly’ used vorl d-fi unnage materrals 1 nclude plastic

f oam peanuts, plastic bubbl e wrigld af thedpyentiod paper dunnage. Typically, a
packer | ooks into a container in . which one or. nore.objects haye en placed
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di spenser to dispense the desired anount of dunnage. For strip-Ilike dunnage
pr oduct s.contgingxanpl e, many experienced packers can quickly determnm ne how
many and what | engths of dunnage sbrigs arey needed to fill the void in the
cont ai ner. An inexperienced packer,aﬁ GRS has more difficul ty

ef figpently deh efidprideds \ohphickifgBnesorandrabisibcizunzesornbingt farshigihestuanage
are needed to fill the void volune. Consequently an inexperienced packer

can sl othOH?éf”ba@'RWQﬁ BFQ%@L‘EV,W%HM is placeddn &g slipping Q%@inéha@ﬁﬁélvitfbnced
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wasti ng | engt hs of d_unna_ct;e_. To avoi d such problenms wth nanu%oéﬁgcki ng
syst ens, t*ﬂ%gpgﬁcaimmgew' Ripdhe FeNIANAY BEIY 1HEREIRRIRE PERFSSSt omatically

measyge tdgmMehg WRHWHRI-fi dBnnage materials include plastic foam peanuts, plastic
bubble wrap, airbags, and paper dunnage.

Typically, a packer looks into a container in which one or more objects
have been placed for shipment and determines the amount of dunnage material
needed to fill the remaining void in the container. The packer then controls a

20 dunnage dispenser to dispense the desired amount of dunnage. For strip-like
dunnage products, for example, many experienced packers can quickly determine
how many and what lengths of dunnage strips are needed to fill the void in the
container.

An inexperienced packer, however, has more difficulty efficiently

25 determining what lengths and what number of strips of dunnage are needed to fill
the void volume. Consequently an inexperienced packer can slow the packing
process, and is less efficient than an experienced packer. Specifically, this means
that the inexperienced packer is more likely to dispense too much or too little
dunnage and then expend additional time and effort to correct this problem, while

30 also potentially wasting lengths of dunnage.



container and then automatically determ ne the required anmount of dunnage
for the packer. In sone cases these systens renove the need for a packer

al t oget hewoant)/@mb®o aut omati cally di spense dunnage to tRE€TASPARIGERS The

initial cost of such a fully automated system however, generally is

greater than thab,di@'sugh éhs%%ﬁ{a@t%l%ggét%lgﬁ% EZs?tlbf]‘r{gx L@fj’ﬁ[ﬁébﬁg@f present

i nvention provides an | nexpensive s i enced packer
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variety of contain si zes _and packed-obj ect configuratiops. An exenplary
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an esti MpEParReAlh\DniteEARS thessiiysiands ROV MR nded for ld gekigy one or nore
objects to be packaged. The nethod al so includes the steps of identifying

one ob maltegether antealss atiomalicadly cispeaisasiunnage tp the cantagean Toetipitial si gnal
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cont ai nerg mevigal patkenoypeitb@RyS@npacker can |l ook at a container having one
or nore objects placed therein for shipping and estimte the relative

degree to which the container is fiBHEYNaW controll er then can deternine

the quantity. of 4yaaage|onlRRIRR S th fHekbehlbe LB fohothie cont ai ner based

on the container 'characteri nmat e el"atTve degree of

f ul | ness.inSipecienced patkéd prdblemagéile ypovdingyagmepriatei dmemts f epii-ill es t hat
enable it , to be slightly conpressed w thout destroying its jntended
functi on,duaﬁaggif%%vw%@wtm CPN SR TAERS %ﬁ‘fggaﬁ‘&ﬁa{ﬁ gt efiguratiange voi d
conpletely to i j it ; i er's
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articles are placed in the shipping container, (ii manua?l y inputting an
est i mat edigney msicalingr thielquesstyf ofrdurmagedatdispanse taride conigjingiraasediary an
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characteri sti &epfart Mexperienced packer can look at a container having one or more
objects placed therein for shipping and estimate the relative degree to which the
20 container is filled. A controller then can determine the quantity of dunnage to
dispense to fill the void in the container based on the container characteristic and
the estimated relative degree of fullness. Since void-fill dunnage typically has
resilient properties that enable it to be slightly compressed without destroying its
intended function, and since the void-fill dunnage does not need to fill the void
25 completely to adequately perform its intended function, the packer’s estimated
degree of fill typically is sufficient for the controller to determine an adequate
amount of dunnage.
More particularly, the present invention provides a method for controlling an
amount of dunnage to be dispensed to a packing container. The method includes
30 the steps of (i) identifying one or more characteristics of a container where one or
more articles are placed in the shipping container, (i) manually inputting an
estimated degree of fullness for the container, and (iii) providing an output signal
2



container. The present invention also provides a device for controlling an
anount of dunnage to be dispensed to a packing container wth one or nore
obj ects. Wheodesd@e i ncl udes a contai ner input device t@Crdsaemigs4dohe or
nore characteristics of a packing container, an illustration of different

degr ees Bk I A8t i j ' ' tting an
ot mat ed oA, e 1 e B e o “ror e
articl es estimategpdegrxd afdullredsst @t thiet tna bemord idantified charanteridics mithel | er i n
conmuni cat i Fn wi th the container input device and the manual input device.

The cont FONf#P€det er ni nes the quantity of dunnage to di spense to the

contai ner basethcOnekBat ihiPkHoresisb bR 8 et R fcofor CBhirBRAS arEmblist dfnput
cont ai ner identi ti/). rfﬁ packagi ng system provided by the present i1nvention
e

i ncl udes dwaageto spetlsed b gppackingcantaiieatwitheoregr Bw@re objasishThe

donci fyidashobEena o ERnbticRl fefbele KenhZolt o AEE B RE L

out put t i ROpgcKI@BGhtained] SalliusBatidre ofidifetdrit\cgteshibaner b dhitsingnse based on
the manually input relative degree of fill and the identified

char act erafyal énpyst denicedontrmuliata amrstimatesbaegrenal iylingssial the eackingvi des a
nmet hod f i ght_ di { | - I ing a
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i ncl udes dnkiea sbretpsiienfiin posinturdcatitn Wwith ke cattatmer dnalt@evideadnd/thet mahbal
correspondi ng side wall, and djrect.i nsq a sensor geam arallel to %OrTltﬁgsi de

wal | to HRRIGEYICE HifhFOXTOHA SlekRIMiRes HevayRNtiN ObURMIS fosdshange

met hod_ caBnfdifdnlsdd s HifinbNPestifiBicRladitbuck flineds sRbiake bR Bhiddr end of
the flap. The present invention also provides a systemfor determning an
appr oxi nmedenthei ght di nensi on of a packing container having a flap secured
to an upper edge of a side wall of the container. The systemincludes (a)
Fegi ot 1 atton deapciedhg piSetpoxRies DEB oL, BomHo L HPE M h be
regi ster eflanddly iRpHEAG A reRAFEIARPES tAAhRFEA okt dregtiRdd By bAB HeMb@e tO
direct a sensof beamparallel to the side wall to neasure a vertical

di st ance predusta tk hewpackaged.i roaans faindeniifyiag dngdrsppecehpracigpstichakat ed to

o e R B B oy e SR R SRR B eRe b
di st ance.dispense based on the manually input relative degree of fill and the identified
characteristics of the container.

20 The present invention further provides a method for determining a height
dimension of a packing container having a flap secured to an upper edge of a side
wall of the container. The method includes the steps of positioning a flap at an
angle relative to the corresponding side wall, and directing a sensor beam parallel
to the side wall to measure an approximate height dimension of the side wall. The

25 method can further include the step of outwardly displacing a distal end of the flap.

The present invention also provides a system for determining an
approximate height dimension of a packing container having a flap secured to an
upper edge of a side wall of the container. The system includes (a) a registration
device against which a vertical side of a container can be registered, (b) a sensor

30 positioned adjacent the registration device to direct a sensor beam parallel to the
side wall to measure a vertical distance from a known position to an outwardly-
displaced flap connected to an upper edge of a side wall of the container, and (c)
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Anot her packagi ng system provi ded by the present inventing includes a
packagi ng station having a scale to weigh a contai ner at the packagi ng
station, wodiapsm®er to di spense dunnage to a cont ai ner PAT/USk@9peR®gi Ng
station; and a controller to conpare the weight of the container to a

freight raaécﬁhﬁﬁ@?ﬁl tbRhinge A hé@‘ﬁ?of‘ HSnthi @F EQéedi Bﬁ ?hﬁb asiR&y! er

cont ai ners oth to determ | ess unna e dispensed to
reach a Iveveal Orstdndet rate, and to output a si gnal representl ng the reduced

amount of dunnage to a acker Anot her | ar i.d-fi ing system
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cont ai nen dcﬁaglﬂ@%téild?f)lﬁ‘é\ﬂﬁd; beécalé‘ﬁiwéfgwé Q@Qaﬂ{ér%@ftrﬁé'ba@r{% stdigh, a

i ndi cat es how nich dunnage to di spense to the contai ner based on t he

est i mat e digpensaetodispense dhanage tr & sohinesfatithe packaging stationhand@ egoi ng

par | cul SO Srosere i WA e a6 SRR B dbnl A belFRTE dana tne

annexed Gf@udiegRighet freitt Faes ol Medlgdraddntaifey, doth td déteFratricvigove iash nent s
of the invention, such being indicative, however, of but a few of the

various \)\%@%dlmﬂ%ﬂ ghwulthee $ﬁﬁﬂsﬁﬂé§ r@ach ﬁéOWﬁR/féﬁ'QﬁbFﬁtﬁa%%@ upHbged.
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packagin i'n-accordance h ent invention; and

FIG 18 is a soﬁmﬂbénwmﬁmagswuamlmkagmg dyistesth wmt@aimi amyarpfs(tlnwtng system
provi ded jn accordance with the p resenﬁgl nvention. FIG schemati c

repr esenpﬁtvlc@ﬁobfndécaé'é‘écﬁfheg%ﬁtﬁl APV B EPHGING 43 ARAA SQHE@&r ithat
accordan 1 M t ti
per spect o ke gh SuBI G RARBIREE i Fuch SdvRdeAbld o Bl 37 £ 6
5is an mhb&ngerobaaeldemmthecesnmmecﬁnohommnumore ichataatiendtice of el comtairies.

manual’ 1 nput A0t DGR AR ot featdaPhyip e oot BIRS' 1 %2 pi an
vi ewq8f apsalibed BAY 'p‘éﬁlddléﬁ&%élﬁiéo%htqﬁ‘?ﬁ’e bFéurﬁQ“ﬂhBﬁéHé\MHg"MéanﬁtldFBQHé' i nput
device provided in accordance with the present invention. Detail
Descri pt it annexed drawings setting forth in detail several illustrative embodiments of the
invention, such being indicative, however, of but a few of the various ways in
which the principles of the invention may be employed.
Brief Description of the Drawings
20 FIG. 1 is a schematic representation of a packaging system provided in
accordance with the present invention; and
FIG. 2 is a schematic representation of a first exemplary packaging system
provided in accordance with the present invention.
FIG. 3 is a schematic representation of a second exemplary packaging
25 system provided in accordance with the present invention.
FIG. 4 is a partially schematic perspective view of a portion of the
packaging system shown in FIG. 3.
FIG. 5 is an enlarged schematic view of a manual input device used in the
packaging system of FIG. 3.
30 FIG. 6 is an enlarged view of alternative manual input device used in the

packaging system of FIG. 3.



The present invention provides an inexpensive solution to the problem of an
i nexperi enced packer. Yet the present invention also provides a systemthat
can supplwoaniodpproopri at e anount of void-fill dunnage f@®@CTASMEH654281 ety of
contai ner sizes and product configurations. An inexperienced packer, even

Wi t hout know rFQG‘?‘Z?fé Ei’fﬂgn RQMbS ér‘i"éthNﬁﬂgﬁ;ﬂlLBEr%ﬂHfhsggiirF%onhﬁ fifth L£an

| ook at a contaln ving one or nore ects pl ace erein tor shipping
and can esanuatrputiteviosl @ovidedde giceerdancetwiththetpresenitiaverdgon.s fill ed. Once
the characteristics of the congﬁi%tner tﬁve been identified, either
predeternined or detected in s ARescrplion he packer has indicated an

estimated rel atHovigededi iffehtorBicvitidseh FRRbah&ieE sbiitibh!th @k ﬁ?btﬁémtdf_()' ler
can determ ne the quantity of dunnage to dispense to fill the void in the

cont abneran inaxpsiEnesceackest ¥at thegqeresemnionuentian algo psagdess system dhat vol unme

et 11 ent 2B, oppeh; e abpR TR am R B YGUHL LringEToP A5y BelBl o thous
dest r oyi r@ntdiser sit@nded pfodot config@wadons.NAR ihdeetitindeliipakckeiieyage does not
need to fill the void conpl eteIUI)[/ to be effective, the packer's estinated

rel ati ve Wi@uknewing anythipgiabsut the durnagg riogket beingdiepeansadr ean Kokiy
determ ne ath Qﬂ%ﬂﬁﬁ%iﬂ anmount of dunnage. This system all ows an

i nexperi enceé packer 8o effecti vel y assist in determining the appropriate
anmountb ofondwrages digjedisgpacsktheesiafonbisippingearabckeestivaateneaelgiieef or ned t he

t ask before. Briefl)(1 t he present invention provides a Ecgﬁka i ng.system

that i nclofgERe FRWRSTTBE CRREAIRE s filapuAncsdha charagierelicesy tee CPBRMch a

cont ai nerhaivﬁ Heeh! i88nifdd? eRREr Sred®RSrfhitdd EPPétetcﬁeobﬁ DRK R98ther O4n s for

manual |y selecting an 1 nput option fromnultiple 1 nput options, ere the
i nput optpacksr hapineliEied aolaestimated egjathes degreatioavhiah tlemcantameriisfited,| ed by

bj be .packaged... Th kagj ng i ncl ud
moane. o SlIEF pang a8 oAk prefaraaP L d BT Al iR “ana
meanssf o oMiziidtd ANeQiitiie Sy<I0@l thanditeaididly Roadursy ineWwdd veRfRge to

di spense to the container based on either the nmanually input estinmated
degr ee ofin autaniaiser isrmat meeged e &inee voigitl dipniaga typidaliyhkaprasilent

o o Ce T bhSRas GBI RN BB Dhul S FRPERRnalR Bl ke BB Rl g
esti mat e fofictimwahdlsingd thentoid-fikduhfag@dded noPneedtd Bl tHeadid Roaiges, an
out put Sltgrt]agl eﬁzerg:ztiisle, the packer’s estimated relative degree of fill typically is sufficient
20 for the controller to determine an adequate amount of dunnage. This system
allows an inexperienced packer to effectively assist in determining the appropriate
amount of dunnage to dispense, even when the packer has never performed the
task before.
Briefly, the present invention provides a packaging system that includes
25  means for manually inputting a relative degree to which a container is filled with
one or more objects to be packaged, or means for manually selecting an input
option from multiple input options, where the input options represent relative
degrees to which a container is filled by one or more objects to be packaged. The
packaging system also includes means for identifying one or more characteristics
30 of the container, and means for providing an output signal indicating the quantity
of dunnage to dispense to the container based on either the manually input
estimated degree of fullness or the selected input option and the one or more
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i ndi cates how nuch dunnage to dispense to the container based on the
estimate and one or nore characteristics of the container. Referring nowto
t he drawiwig=osvodoni tially to FIG 1, the present invenPCOUSRIOWsTRES a
packagi ng system 100 that includes a controller 102, an input device 104 in

: Sy St = _ " ¢ . o e
char act o e B R g e T BB e Vo TR
comuni cgaickagingtdysteme irciudesod neanuBd hpubdeviep dott indicaiing est éstimatd afel ati ve
d to whjch t ai is filled b . bj.ects, to b

packaged NOMBIELFQRATET g 6ontreller fEleTPYdgs A8y TRd: SORR tagbr oxi mat i on

of how f yhdichtee HowW FRICARIuninBge 3y e hsBedtthe/ cERiner Rkl dntthk.estifthiaear |y
full. As an equivalent alternative, the relative degree of fullness can be

an esbi m@nd @fe eh@ond ehatacteristre of theueantai®eai ns i n t he contai ner or how

S and 6 - o t T ORRD T fe o BT Ehh Rl G 0 BB SR MR vt des
an out putprevigsal pdtRigidigl systein AYdthat wcRided e amiled 10D sae rRit bevicae
cont ai ner based on the indicated relative degree of container fullness

esti mat e '&ddNCREBHRICEHOMBIE thaeanirplieid Qehiar andifYivg P8 BMeNke cont ai ner .
The cont i aelERAIATGhE %Bh&?n(ﬁraﬁna B%Hﬂﬁaﬁﬁﬁutgie\ﬁ‘&a’ £08ln @t?rﬁﬁﬂtfn"?daﬁi%b .
identifi er, a Size, shape, and/ br one Or mnore di nensi ons 0 e contal ner,
folr emarrmgmth];‘éhmmmlnelaii(D%foriid|$mttihgiae|res(1iamtbd¢éladeeﬁiegmecmdﬂhicha]{re, nurrbelr,
color, radio frequency identification (RFID) or other indicia or exanpl e,
or any otQQBFa”EI%rv'gE@GG%YW&‘P%@J@QW i9de Rackagpd: ﬁré‘ecr tW@ICi’eeQ*e?@?

dent 11 blHsS98 LA AOY SppldimHish bt Abwa BEPLURHIE s B OB ARy

contai ner characteristics information and the estinated relative
whi ch t henopipt balhial, asdielllpdulbyAs e athjieatest alterbativea thegsative tegreentfr ol | er

102 can determ ne the anmpunt of. dunnage that needs to be provided to fill
the r eSS /BTES o EHET Al Bbiriraron Fr s VBE e LEmgsSh &4 FRMAIRY weys.
For exanp)dovoRehduppabaidRbedsd,ii@end bR dédleeItmGdeas (d8Rpaan

determ ne the void vol uime when the container i's enpty, and then use the

rel ative HIGS. beand estitheitonecilapds thoipetsamesexdl. flhecanyoller ¥0hpwvidesh of the
et o S e RSB A b O et I e
i's known,pgsbe cpoiherindicgiediekitivanicgpés bt admamer et tintiiwaagehadaguate to
fill the void. The controller can either
or more identified characteristics of the container.
20 The container characteristics can include one or more of a container
identifier, a size, shape, and/or one or more dimensions of the container, for
example. The container identifier can include a barcode, name, number, color,
radio frequency identification (RFID) or other indicia, for example, or any other
device or method that can be used by the controller to identify the container
25 and/or its unfilled or empty volume.
From the container characteristics information and the estimated relative
degree to which the container is filled by the objects to be packaged, the controller
102 can determine the amount of dunnage that needs to be provided to fill the
remaining void in the container. This can be accomplished in many ways. For
30 example, once a container is identified, the controller 102 can determine the void
volume when the container is empty, and then use the relative fullness estimate
input by the packer to calculate how much of the determined empty void volume
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calculate the void volunme or the controller can | ook the information up in
one or nore | ook-up tables. For each container, for exanple container sizes
A, B, andw@z2o0tisod000k- up tabl e may include the appropri RCE/US@9/06540%
dunnage to dispense for an estimted container fullness. If only one

cont ai Nelyefiaffs |h5thH§%HtéMéﬂh5f‘héec§th%tk‘:“é"hﬂegﬁ)wutﬁ'&%nﬁﬁ baidhde fHear act eristics

can be predeterm ne and can be I n stored | a nenory. Once the
controll appl@ﬂmlaﬁvdlemnakaedjptkbr)etmrmmtag@rlsdkmmgma ¢xmtroileed§2toanbe

di spensed controller an signal a,dun e di.spenser to di spense

the. det erFAGHAIC GRLRABLB O'imags SoRaBin it Ty ey o3 e PeanraNererat gyt put
a signal cfahﬁilatb%é Soidh® | PREKRTthE @VNTFINd CHANBBRENS MisinSRAISE ANENE BE packer
can control the dispenser. For exanple, the controller could instruct the

packeb t aneledpeksip tablesr thasgagh ocpplainer, &or ¢xampla containensiges ATBeandi.r ol | er

ocat oa 107 IHCE BT bl P PORRTh S BEBRE ofitndis FEHsBEATRE) °1 Ve

di spensennlddlinigsbtcahiaingr funEsEi € ahs diecairamel sk iduisBavatt »ide di spensed
to another controller that is integrated into the dispenser 110. A single

cont r ol | &ystean 188nthedtoniainer pharagiesisties 623 berpredelermingde and £an; besinput

exenpl ar 200 provided in accordance with the present
i nventi o#@?&@u@% at Zﬁd&?]n FIG 2. The packagi ng system 200 i ncl udes a

contriol | er 20Dneentthe(dont@lleon@aihae detdratiasd €ré atiocst bmnna@vﬁhaené@dls (ii)
a manual |np3£ devi ce 206, and glll) a dunnage dj spenser 10.to di spense a

det er mi nd@ DGUSREASPoNIERHER]ET CRASIINS AghnERIPSls BRI SRS L1 ¢ he
Il Il
control | gpe a@feary &1 8ot LN gl é@él%@by\gelg%bgll%ﬁt[r%p?mdéﬂ‘Su%)Qu%r0 er

202. An exenp unnage unnage conversion
machi ne Bignal thEHtteldmﬂneqmameahsWerathBUunkagmtcedlsaane a6ditin¢ paekerhdarker and

relativel nse void-fill uch as e conver si on
eon ne_ goolBRe Rl Foreanm i 1g CaBhOI ol Mot e addr 1o

'”COHBOV Qﬁﬁféﬁé@rébﬂrt@warr%Efn‘i‘éléﬁler@m K8 aJe supply 222 of sheet stock
material includes a stack of fan-fol ded kraft paper, suchas that shown

m)unt ed on a dSthenepramiler 492 cap hedntagraiesrnicaibii hnnagesispanses 1161 0r of one
or o, R AndeAbaRha et 3 Y p hSa RO S SR AR o 2.
cont ai nercoRfdl thEhdisperer nd 0seaidtél or communicate the amount of dunnage to be
dispensed to another controller that is integrated into the dispenser 110. A single
20  controller can control multiple dispensers in this system.
A first exemplary packaging system 200 provided in accordance with the
present invention is illustrated in FIG. 2. The packaging system 200 includes a
controller 202, and (i) a container characteristics input device 204, (ii) a manual
input device 206, and (iii) a dunnage dispenser 210 to dispense a determined
25  quantity of dunnage, each of which is in communication with the controller 202 to
provide inputs or receive outputs from the controller 202. An exemplary dunnage
dispenser 210 is a void-fill dunnage conversion machine 214 that converts a sheet
stock material 216 into a thicker and relatively less dense void-fill dunnage
product 220, such as the conversion machine disclosed in U.S. Patent No.
30 6,676,589, which is hereby incorporated herein by reference. An exemplary

supply 222 of sheet stock material includes a stack of fan-folded kraft paper, such



i ncludes a packagi ng surface for supporting a container, such as a table or
a conveyor. In the illustrated enbodi nent, the dunnage conversion machi ne 2
14 i s poswoioragomd) acent a conveyor 230. An exenpl ary ©OmIUS2000/063232 is a
cardboard box, typically in the formof either a rectangular slotted

cont ai nergq( l ' [ Wﬁ*e I ai ner
wth a Sgg&ﬁﬁ%h%@ﬁdsdg‘f%gbﬁ%ghgg%?g?tgﬁ%oﬁeéﬂgﬁbe C osgﬁjxﬁ‘%rggﬂfpnent
af t er t hef copvemomempliesaiishecRstbékonatetibler dunnage di spenser 2 10 di spenses
a determ ned antity of dunnage. The cgntroller 20 rovi des . out put

i gnal i ndi catl RGO ACREEIATSIEa ARt 2) ot PosTiRngiEat  PAPERE BT | he
cont ai NefoDGSLENHRg Pask Al 4Nl ide AeMtdMer PRPUITHEGYA G2 SRtiBAd a si gnal

fromthe container input” device 204. The controller 202 in this enbodi ment
i s i nbegirgludes alpackaginggeriasaver suanoring Aicostainars suel agst tabld §r @et er mi nes

conponente §evddR BRI RLAlsEP B Re R o 3 B BB e B R 2 o
of dunnagwsitibhedcRijddedt laedond@dorl 2R UARSex@ il gessiRaingPA32 g @aravary 236
for storing programm ng and data needed to determ ne the ampunt of dunnage

to di speS, Bipiraly i%mﬂg fosm efrrithen aragianguiassipitad containgr (RSemdiths t her eof
to di - i . Th i f
dunnage. el iEh T ERS"6 & FRyBo Lo B iRdier Wi 4 SLEIAIES SMEIne

strips, aontdinere23d caiubsafsedoor shiperegtt laftef the oenvepsiopanachide 2péresi ng

chute. The controller 202 determ nes the quantity of dunpage to di spense
based on QiR Wﬁr@?p%}?&(éﬂpé}@%ﬁq%Q‘H%T@f@'%%q@'tti%ﬁ{]‘é&rﬁgeati ve degree

of full ness | gl dorufiohsb cAs.isBeaneuplSoidliiEatly hacidiunnnga The

per-unit volume of the dunn can be expresse uncti1on of | ength,
f or exanpuantilyhef duomiagerie disgemsado ¢éné son@neartmsedmut a gignat trem the

h terjisti ' t . deyl 04, i.ch incl t | t. f b d
Ceader; - ohas R BesRRH Bo g an ol i RS TR cB oA The 250,
mechagi calontrofér 268 intthiséRBbHIRTBHINE Intgral RPPe durirRigR U eFRbS thathird her

poi nting device;, a touch screen display; a switch; "a keypad; a push-button
swi tch; &1dog eotsaily daterainesthesamount: ofdurmiage idicispensekns @fedsignglisch; a

Fender: 46 G SRICInad Ry BL 1B b eToh SRS UAT0 B8R, For
i nput t i ngledthihdeamduit Odoneagy. T @oRBN@CItY insludes oprodessirtZBagnd As
not ed above, the container input device 204 identifies the container 232,
t he a memory 236 for storing programming and data needed to determine the amount
20 of dunnage to dispense and to control the dunnage dispenser 210 or elements
thereof to dispense the determined amount of dunnage. The determined amount
of dunnage can be expressed as the number of and the lengths of dunnage strips,
a volume of dunnage, or a length of time to open a dispensing chute. The
controller 202 determines the quantity of dunnage to dispense based on the
25  container characteristics inputs and estimated relative degree of fullness inputs,
as well as the per-unit volume of the dunnage. The per-unit volume of the
dunnage can be expressed as a function of length, for example.
The container characteristics are input via the characteristics input device
204, which includes at least one of a barcode reader; one or more sensors to
30 indicate dimensions of the container 232; a mechanical, optical or electromagnetic
probe; a computer mouse or other pointing device; a touch screen display; a
switch; a keypad; a push-button switch; a toggle switch; a foot switch; a rotary
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di rensions of the container, its size, or other characteristics that wll
enable the controller 202 to determ ne the appropriate anount of dunnage to
di spense.wlhel0wmioai ner characteri stics can be input i nPERGS2€06RENT

ways, either manually by a packer or automatically, and either

pr edet er g Q1cdinbBPat sWiien! & & BRASTERIE Bbhes| dARE; SRt fedléhgnd stored in
the menory 236, or deternined on an ongol ng basis 'as each container is

pr esent eddendifichiore KRAFAYtreadet; ians d siyluts atel stykis2shsit@eepadortanyiatpbert t he
container_characteristics includes reading a barcode, ich the controller
202w || TEATS RoUTPHIY fnd I9HIGE on & ah iec BHas B IS TS PhAEPYSREE. Aehe

| 00k-up tRpbPaBEe. ItHERbhiandAp @ BRUKe 204 [HEMIRES the cohaRRASB2DARED On the
bar code-identified container characteristics input and the manual | ysel ect ed
est i mat edlimegsiess of thautomainer, itgpsizef @rothaachayanteasisties thatvilbenablevbey, t he

bar code. o iRt 0B REAFRENMB b FarRb PR MR o R0 Ky RRERRE much of -
that void rendihescdiagieer eRatdeeerRtits dah @@ inglidihignyabicesntaiaysileltngss
provi ded by the packer. If the system 200 is used wth only one size of

cont ai nefManuRllydhm pagkerareawematiedli andeaithespredeaieneingd dapvkyigithed and

| nput on ' : t-Ni W

controll gcrh hhﬁ%rﬂégaféﬁbgn@?%c%@%gaa%Earf\éﬂ\eml(t:on regﬁé}gfﬁfgép\%%ﬁhﬁ%%dagr& Then
t he aol y anngmgoimgbdesid dsogadhheontainker & prese@d tbaheeharavtensticewpatch dunnage
to dispense is the packer's estimate of how full the container is. The

manual i rﬂ?nﬁced%%-c@RQUBaMW inRUStheARIRBHENrREINIgHSS InclIdes6adEg &t i ng or
ot her w s & t i I | : W jar is
filled bR 5 ifigh @%pgéoﬁétdgtﬁg o2 Vﬁ'ﬁ%%”!@&&i%“ﬁﬁ%@% OISO R gL o
one or nonempnd286.aTberloat-ap dableicah idértifeshé aatodt nbtannage tedjspenss

ful l ness._ Th | i deyice 206 i ncl f
i or ophofEScd UL B RSB o CoBiR o aketo s oW ARy ce, a

t ouchsscrafivted ek@VBRS déyreeldindisalinp oSt Bohiafibr. AlRYhAtRIBlY, 3hé 0ot
switch, a kneepad switch,” a wireless renote control device, a toggle

slider, #ostrpllers2Gheandglaiging e widyptune obad emptaepntainenfraradhe f or
TPuL b A R B R AR, Bhalbh BESBE Y o RO, 1 1
di scr et e vorprmaint ibaBed ket twe esstiarmpéy ralatvd dédreeTofpulnddsyprovidedmynual i nput
packer. If the system 200 is used with only one size of container, the empty
20  volume of a container 232 can be predetermined and input one time. In this case,
the empty volume can be stored in the controller memory 236 and recalled by the
controller 202 when needed. Then the only input needed for the controller 202 to
determine how much dunnage to dispense is the packer's estimate of how full the
container is.
25 The manual input device 206 in this embodiment includes means for
selecting or otherwise inputting an estimated relative degree to which a container
is filled by one or more products to be packaged and an illustration 238 with one
or more indicia correlated with the estimated relative degree of fullness. The
manual input device 206 can include one or more of a microphone, a position
30 sensor, a computer mouse or other pointing device, a touch screen, a keypad, a
rotary dial, a push-button, a switch, a foot switch, a kneepad switch, a wireless
remote control device, a toggle slider, a stylus and stylus-type sensitive pad, or
9



devi ce 206 provides about two to about five discrete input options. Sone
i nput devi ces, however, can provide an infinite nunber of options, limted
only by tweemmsbibvity of the input device. A slider, POT/US2e90b328 can
provi de a conti nuum of options between enpty and full and the packer can

move the éﬁ‘é’ HAREr Fn%ah??orﬂﬂﬁl;n’tlga’hﬁléﬁﬁné%atrefaﬁ% F&éo”&ﬁnéﬁie%tr'ave degree to

which th ontainer 1s fi e sane t nput can provided via a
t ouch scroeetalnaﬂternatlvely, t he |nput can be provided by the nunber of

ti it i d i rt tch
bl ral ity of doitie MusPaRH A addrRh hediand fad iSO
cont ai nefseGha] @I@c?étbﬁhbl(}tsodtibh@tbéﬂﬁééﬁ ¢ afanuibeTeHRAN, ek hiarileirkhire

devi ce. Accordingly, the packer could first read a box code into a
m cr ophorevice 2@feprovidest deout dwe 40 aboubline diserete it optiees.eSoste iBput mat e of

cont o | SRSt Raerdls st mrOTaR A a0 Sl iPel Bl fod T, PR BuL BT B Gent 7y

t he wor dseppiiy@nofmé |ﬁpmcdi|e\ﬁuds@mtsndén%neﬂampl@l agh prévide desr@inaull of
ful l ness. Such a systemcan be calibrated for different users, such as at

the begi @RtiAGS SEtudam gy and fyll ang thegoacker sapreeve e slisler ke the/position e

opti ons. I V 242,
Sov fui | AP e eafe Telale beBrbe Sanichhe ConERirte fficy, Fhgeatic

i 11 usor attgee ehippdt ozmbeipnovided vid asduckt sase3Bterrativelydites mp260an B62, 264,
266, and 270 in the form of ?raphlcal epresentations with correspondi ng

n
means f oP"QUARE LY ige NRERGES [ Et?ﬁ%ﬁthCfbﬁt‘i”SHer%@ﬁ% ér'ggeﬁfﬁ%alﬁ’aftt fswi tch
or desig f rnatively, the input options may
forego inc Itﬁ |aigs®ng)t J&ghwfﬁv\ﬁ%% B?YL\%%E since an enpty container and a
full contai nerThermlaabalymmuﬂ device 26@@udnbe@ontww chanacetepst}cscrnpuademmm S

likely t e an err or a au t c ndi tiqn uir arrection
prior t o SHRSHENRS RETGHRLGANE Garme R de ariepanglY e Heshenpae TPe E8

cont gsnery 6&@&0&?!?% al Hrwér&@ffbr#éecolqaéﬁtﬁ? tifé eD8Lalrr 2 tABR WpuMd S818Eted

di spensi ng any dunnage material to thée container. Another alternative set of

i nput othSbmat@@hthawralatd@ dagreensf 8dIness hyapepkiogpnip, the:aame microphadenear | y

P T e

experi encgeords spokeh dhdgnglehnege toaheninadorit@inarsamnd degesesi aifulfigsgnent .
et ot can 56 SaratedTor irent Lirs, 6ch o€ af e Ssgmig o1 **
| i near | yv{GNabF¥s g g
20 each shift, by having the packer recite the available options.
Exemplary discrete input options include empty 240, 25% full 242, 50% full
244, 75% full 246, and full 250, which are shown in the illustrated embodiment in
the illustration 238 with indicia 260, 262, 264, 266, and 270 in the form of
graphical representations with corresponding means for selecting the desired
25 input option, such as a push-button switch or designated area of a touch screen.
Alternatively, the input options may forego including empty and full as options,
since an empty container and a full container probably will not require dunnage.
An empty container is likely to be an error or a fault condition that would require
correction prior to dispensing dunnage to the container. A full container is a
30 container that generally can be passed along for shipment without dispensing any

dunnage material to the container.
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| evel indicator with settings between enpty and full, such as the slider
ment i oned above. The controller 202 then can use the sel ected nmanual i nput
and t he cwotaimspooehar acteri stics input to determ ne theCamsarm/ocd428lunnage
to di spense and instruct the conversion machi ne 214 to produce the

det erm ned amupji, of aI%fH%t?’%S%e,to 'ﬁp&%@ibﬁ%%aﬁ’fﬁtﬂ%@esﬁ@%?%sﬁ e g/pt ai ner

when enpty has a vol une cubi'c centineters. e pac
est i mat eenmpigt halhtullpbpe cesrly fult. hehesmarms albreldtove dédrpaenf fibtaimn about 70%

f th tainer, th t |1 20 ) | | ate that 7,2 bi
Cent I ot SheTET ekas Ageker o iRt By e e b imer WG AATE F ¢ ne
dunnage hsr axHENARER Afnpréddfiden Rz aRIR %o RYONEERE BRERHLNRIN ength, the

controller can then determ ne and output a signal to the conversion nmachine
2 14 to didgiionsdly1a®netect abameeihe orandahinggbdewce 206 aangnglude@ lingsirly-

dunnage JPapBleder SRR e SR e BB BT LhE R g R aidley ce
260, suchnastidrieel dAbdvest T eshif@iRl 29RitheM cah WsBRAY 3klettst AR@NARINANL and
addi ti onal anount of dunnage if the packer determ nes that the anmount of

dunnage d@e EPRiaIRAT aharadieriginstinpul ierdeterminpdheipgpsms e8denage e di spenser 2
10 is i ng‘lligsﬂén‘\sb% ih@trﬂ%t' thet ﬂv«‘—!r%'éc% E%CH?% ?P{:foaﬂ)r’&%gc%% defemimayal

dunnage pensing 1 nput dévice €s nof have 1 € a sSeparate device,
but can kendure cfaomndgsi ce used as one or both of the nmanual input device

206 and the container _char acﬁ eristics input device 204. An exenpl ary met hod

for controlli 03 %ﬁpﬁ%ﬁﬁf(a@fp %lﬁﬁ'ﬁ&@éetacp%’éaiﬂ%wgﬁg@(ﬂn@% hzisp?a\’:(PJP *font ai ner
| ncl udes A ELaRE cBhtifolerSPMUAb!packet BSihAGsARal Wb ofts idthd eaitamel L1 ! @

di screte 1 nput options, ere t I nput options represent estinmates o
rel ati ve foeghipment ocoupycdbeutd@it af trer cordainier,| ted doptroher 202 canm ealsulateict s t o

b Kk o GRA). Ldenti fyi h teristi f t.ai ,
and (111 Nk Lo PR A & GmaeoR e kBRI Eor i (HAMGS to
di spepse tha thBePRRGE M PASBM 1h6utsE 8RRt BRI cBRfimaferdiferidig, one or

more identified characteristics of the container. The providing step can
i ncl ude tthegenireligrmgntthen seterming iegdautpy asignaniagbe conveisiromaghriei ne or

O s B it PSR .o fERRE RSy o
volume.

The dunnage conversion machine 214 or other dunnage dispenser can

20 further include a dunnage dispensing input device 260, such as the illustrated foot
switch, to manually dispense an additional amount of dunnage if the packer
determines that the amount of dunnage determined by the controller 202 and
dispensed from the dispenser 210 is insufficient to fill the void in the container
232. The manual dunnage dispensing input device 260 does not have to be a

25  separate device, but can be the same device used as one or both of the manual
input device 206 and the container characteristics input device 204.

An exemplary method for controlling an amount of dunnage to be
dispensed to a packing container includes the steps of (i) manually selecting an
input option from multiple discrete input options, where the input options represent

30 estimates of relative degrees to which a container is filled by one or more products
to be packaged, (ii) identifying one or more characteristics of a container, and (iii)
providing an output signal indicating a quantity of dunnage to dispense to the
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The sel ecting step can be perforned manual ly by at | east one of speaking
into a m crophone, pressing a button, noving a toggle switch or rotary

di al , typwvogowmesookeypad, pressing a foot switch or a kREE/Usaobi428 ouchi ng
a touch screen display, noving a slider switch, and clicking a conputer

mouse, f%n%ﬁé‘i’%é‘sefd@r‘r'ﬁ@ etids |ﬁ|&5&3§b RATARMHE Y GYmBRSdengligde touching

one or nore areas of a tou Screen ay t0 select & discrete opti on,
i ncl udi nghaedaterstivg df tioencantaimezarT hegprgeiditg sqepiamslncludhemrsmlttmgéhe

i dentifyi te clude reading a bar code, reading a 0 frequency
| dent 1 11 updisidha 1 B condpisiih Machinecocames s desteebiksanyes” o

di mensi on, siBER FitBGalan Ul Hgﬁnag@Pfdch@td Glgﬁéﬁsémééé’ce%lrfe@tdﬂdhtlw 6# , typing
on a keypad, pressing a foot sw or a knee switch, and clicki'ng a

conpuber dmagge for exanple. The selecting step can |ncI ude selecting from

2 range of 1i nreeRficy B BHs RS s R BERL B e sbe e ude
sel ect i ngntbradMictoproSs SoresEHy 20MittaM) sndviad altoghlecaviRmsrntotatp Hidl Uybingd 0%
full, 75%full, and full. Alternativel i/(ﬁat he sel ecting step can include

sel ect i n@Nta bAYRAG Oressng Afaet YMIGHPIsa KAGE SWitehUiweichwgra pushiojeemal f ful |,
and near | yg I%étrﬂoJ R SEsIRER tSﬁ %c?alﬂ%ﬁ)rdrﬁgﬁhr}u?erbrﬂoﬁégqﬂ%kéﬁ%gleand ot her

devi ces an S are con erl at e 'ng an |nexper| en

di spapnse Twmcadmhetteumrecnebncmsmglylnagmcamd@tomtngmm pgnidne ar@dleabfl ae degr ee
of fullness of the container. A second exenplary, enbodi nen stem 300

provi ded '®ycht peregn sishlay Inselaet B AISCEIgRpAN] IRCidiRg sgegtingriipa) 3 afosinar ve
syst em 308ngé oPbidRY. LiRehiE, ﬂ{e%bﬂgﬁlcrg@e}eg'dﬁﬁ%eluBHtreécﬁlﬁ{;‘éC\S‘ér ot 1 erent

type of dev epac er toin n estimated refative degree of
ful | ness readldg;mrradua:ﬁéamemra/aldenﬁfmatlonnagt(RFItD tdy), shealang étost i cs of a
cont ai ner ica

f
235, ne MCRRECES, SERTS06 ABEES b B aiieka DS CpUFErs S58I€ ReReGBE the

contrgl | %ta%@)aldl Ny SPGB kalbai Meéing'a foBESWIRER 8F 8knkBliacHUBR@Tde
di spenser 2 10 locatéd at a packing station, as well as a manual input

devi ce 3@icking aneanputes Maliseefatiaxanpléont ai ner characteristics. The packi ng
SASLT o0 | Pl SROIREEUED A7 hC0k SRR BB A L 0, oo
an open shle db‘tlohbeorc@é@tlngean input option from a range of linear continuous input
options. The selecting step can include selecting from discrete input options that
20 include empty, 25% full, 50% full, 75% full, and full. Alternatively, the selecting
step can include selecting from discrete input options that include nearly empty,
half full, and nearly full. These examples are not meant to be exhaustive, and
other devices and methods are contemplated for helping an inexperienced packer
dispense an adequate amount of dunnage after estimating the relative degree of
25 fullness of the container.
A second exemplary embodiment of a system 300 provided by the present
invention is shown in FIGS. 3-5. This alternative system 300 is similar to the
previous embodiment, but includes a different type of device for the packer to
indicate an estimated relative degree of fullness, and particular means for
30 inputting the characteristics of a container, specifically means for measuring the
dimensions of a container 232. As in the system 200 described above, this
system 300 includes the controller 202 in communication with or incorporated into
12



Unli ke the previous enbodi nent, the manual input device 306 in this system
300 provides a continuous range of input options rather than several
di scr et e wWopato/wwpioboons for the estimated contai ner full ReEFTAIS20dMs3429Nnal |y,
the neans for determining the one or nore container characteristics

i ncl udes b ea gl I Y ei ght
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i n comprewicetBithang nednsust gedesianing edntyrstrerhapdderistios. cldrpackiegt ures are

denoted b . f .the d i, pti f thi t 300
W 1T FocQla TRUCBS e G VaNor 20T SRR Vg8 20 FE P ANREeL RS 1ot T he

common Styd iR} afIFESE With- orldlof Mofe AXSS &AL 308, inWARIIF RNEIBEE laflopdlsiyacl udes
or is coupled to one or nore outputs to communicate wth the packer. For

exanpbe, Of ke eomainsrl er 202 can output a signal to turn on a |ight 302,

P eady for - b Rusvisl Bentine 15 MEPUSEB0RLENEe aPB S nnect od o
an out putsydevm 880 pFoilie8a cdntinddlis réngd Shpit otichiaakrr th@t severaf | ashi ng
green light, for exanple, can signal that the system 300 is ready for a

cont ai nerdisezete impubeRfiansier e esiEnaiedtcomaioer, fullies ablditionalye shamasmsai ner
232 into | i L Lsterl : I m ned
posi t1 on 'S SERENBEGIHE 4Gy Moré SGhEElr harEERRLIES 2 BUBHGE & 1™t e
cont abnersensoiy fopeeteymimingieadyth | widttiandeeighl @éimensiorsadfithg coneaikeat 3 10 at
t he packi nrgcstati on on_the conveyor 230 fornms an inside corner for

recei vi ng! Q:H}en@fs@?“.qqg’eh%ma@yrﬁém?'@@f??t%ﬁﬁ'rhc?)@morb‘f‘"”brﬂéﬁpfﬁvﬂ%%iénsors 3
12 ‘and 3 {4 A&y F?é“tb %@C{hQr&oﬁ{m&qf@aﬁﬁ%ﬁ@ﬁeﬁfﬁ&@%_cérrﬂfrq i PerdRiRet two

adj acent vertical” sirdes of the contalner at define t%e corner. In the
i |1 ustratrednteecanahcihea tesdriptianioh thibsysteat 360 Wil fattisumheits apératioer rathe6

|1 |1el to.and ' ide of t 230, d
o 01 1 usi ST L e IR ANE GPRYTPY SEPCHIA RUFBRTE. 16, The prox mi Ly
sensqes 3 12 3Rdds kfshe 300 UheeSrddIsastn Hcﬂﬁjé%fortiﬁ%ogbl%@l@@tor@ddr@ﬁﬁé the

fence 3 16 and the protrusion 3 18, respectively, to detect orthogonal

si des of auifeuts dacammeuniode. wilhthel packer| yor exampen dlee spaieolEr 920farn he
R L8t R U R Y o R
bracket 3tAélwesd sigdal aneicasysteMe3queisdeady &r 4 GoritAmedi2eec thencarirdliee
202 is therefore connected to an output device, such as a light, a display, a
20 speaker, etc. A flashing green light, for example, can signal that the system 300
is ready for a container 232.

To begin using the system 300, the packer moves a container 232 into a
packing position by registering one corner in a predetermined position at the
packing station, where one or more sensors detect that the container is properly

25 located. In this example, a locating bracket 310 at the packing station on the
conveyor 230 forms an inside corner for receiving a corner of the container 232,
and a pair of proximity sensors 312 and 314 are positioned on or adjacent the
bracket 310 to detect two adjacent vertical sides of the container 232 that define
the corner.

30 In the illustrated example, the locating bracket 310 includes a fence 316
generally parallel to and adjacent one side of the conveyor 230, and a protrusion
318 extending perpendicular from the fence 316. The proximity sensors 312 and
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conveyor 230. Wen both proximty sensors 3 12 and 3 14 detect that the
correspondi ng sides of the container 232 are both in position, the

cont rol | ew020/®h@nal s t hat the corner of the contai ner PR3AISR@IPs3IRET | Y
| ocated in the packing position, such as by changing the flashing green
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conpar e one or nore of the deternmined dinensions to a table stored in

menory t cadeledenmine thewidth of dhe coakderdlda) anea kengthagensgr 3@4mpasedns and/ or

comare. R auph2 e ot FElprolhfiTaRe o B BRBHEEI Emers® ane

sel ect thiee @il@?f&&a}] paellglab theifgide sidet3® drans Wi &sked BN DA iareddiadyit gVl of The
sane is true of t
the container 232, from which measurement the controller 202 can determine the

20 length of the container.

To measure the approximate height of the container 232, the packer
positions a flap 328 connected to a top edge of a side wall at an angle relative to
the side wall, such as by folding the flap 328 nearest the packer, outwardly
displacing a distal end of the flap, and typically down to a substantially horizontal

25 orientation. A height sensor 330 directs a sensor beam parallel to the side wall
toward the flap 328 to measure a vertical distance adjacent and parallel to the
side wall and the fence side 316 of the locating bracket 310. The controller 202
can determine the approximate height of the container 232 based on this
measurement. The controller 202 can provide a signal when the measuring step
30 is complete, such as by turning on another light, outputting a sound from a

speaker, etc.
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measured width and | ength of the container 232, although those neasurenents
probably are nore accurate because the neasurenent is nmade to a fixed
surface, wathavosodwan a novabl e flap. Since the flap 328Pedis3(009%i065428 ght not
be perfectly horizontal when the sensor neasures the distance to the flap.

|f the flap i sraotodiRfiib? 965 dthet B DEE K 8SRRMRIGIMER M @Rctipidrcahe
H hei gﬁ(&o t f’n yn

either less than or greater than the actua e container. In
many casesnigee exaair rdoreoistheetenn@neddimensssatya talie staredhie memory

conpr essi bl e/ expandabl e nature of the dunnage. .Consequent t he present
ivent oS SEET ROV dB SOR SAsas Ry BIE Satar TR S A BRrABEher gh
di mensi onyf @he én%fbbrﬁ‘t@irfé?.n%'r RREMBRL tﬁé\ébﬁﬂol?erfz‘@océﬁ?_@oﬁlﬁﬁf#% to an upper
edge of a side wall of the container. The system 300 includes (a) a

r egi str atgpproxiendie beigbuittheagh heightiedlueisheredin aekveryzandselaghinesilosdstch a

) acent CHET BT B B eSLRER B iR R TrbcteBR IRRRE LR PLo the
si de wal Imégsureaswdid @hd/ehbircef theicdhedlasr 23D naldokigRWRogRicasarehéntan
outwardl y-di spl aced flap 328 connected to an upper edge of a side wall of

t he cont &reRably am MYP aECuEHe PEragse hieomegpuigmeitig masi@ L2} a,ﬁxng{sur(ﬁacq, he
cont ai ner, r Gl A 4H e t nt
i nventi oﬁa@%z%rfg\ﬁ ét}gasbrl%ﬂ%@'t %gndc\{%‘e@% f%@t%&mﬁ?&%% 'é”ﬁ@'zﬁgh‘%t %ﬁ%@ﬁ@l n of a

packiing donzaentatwh28zhbaensgr mcbbajes3fé distanceetb the fep. ulppes flagigenatf a si de

wal |l of the container, including. the steps of positioning a flap at an
angl e relNQfizQat ’dh?WW‘?@@BBngﬁ'rﬁatesli‘%gﬁwﬁllb%ﬁ'@h@fi'?%ﬁh%‘?gorgﬂ@&%or beam
paral l el o L@a&hgﬁhé\’ghﬂ oflthe WRRABMAE. AR ARRY g%fé%@fh% él?dcgme&HéTBﬁ%%‘ of the

side wall. The sensor Peam neasures a vertic | stance froma known
posi t i on nob nebessauy vauraltoythei cophpressibfd/expBrBbialnaites vf thesdiweagal. | of t he

cont ai ner, and.the conﬁr él er 202.can.then determn ne a  hei @ of the
cont af ner 23 GRIBEAURANY fhe Peedt af hoN e B dR s e R HP0 Fan 1 ncl ude
t he SBep%e@ér_n%irn@CéH Q}Qpr%ﬁﬁﬁé’té_bﬁﬁgﬁ dimeRsienyiy béﬁﬁ%@gﬁtaﬁﬁr@%ﬂﬁeﬁﬁﬂ@é to

ort hogonal sides of the container to neasure a di mensi on and a length
di mensi orlapf328eeaied o aeuPPAs eagef arside welwé the poppies. dhetdystaneiSght

e ol ) R B R LR R R e BRSO, 2o
cont ai nefwi&2 adlertidze eideyofi 4 Sostarrer candieotegistéeek (b behdar 380op@ditidriedTenor y
where t head(j:aocnetnz’ftithnee{egsisi,t%aetiocr)1rdeevrirc}:jet K) éi:i?enctt%li sr]e%rso\r/(tjalegrme pajlrsallel to the side wall to
20 measure a vertical distance from a known position to an outwardly-displaced flap
328 connected to an upper edge of a side wall of the container, and (c) a
controller 202 for determining a height of the container based on the measured
vertical distance.
Thus, the present invention also provides a method for determining a
25  height dimension of a packing container 232 having a flap 328 secured to an
upper edge of a side wall of the container, including the steps of positioning a flap
at an angle relative to the corresponding side wall and directing a sensor beam
parallel to the side wall to measure an approximate height dimension of the side
wall. The sensor beam measures a vertical distance from a known position to the
30 outwardly displaced flap 328 adjacent a side wall of the container, and the
controller 202 can then determine a height of the container 232 based on the
measured distance. The method also can include the steps of directing sensor
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known. In such a system the controller 202 can determ ne the enpty
contai ner volune froma |ook-up table stored in the nmenory 236 or by

cal cul at iwg@ 20tvev60@bune from cont ai ner di mensi ons obt ai n@dTfusemascidevk- up
table stored in nmenory. As in the previous enbodi nent, the packer then

| ooks in i ] [ d: i+ is. The
cont o no 0BT oA floctiénd BErSRHRI R briteHohdl sigba B (Rt ey Lo

cont ai neMméasuzeat Width Hengrasdre andid lengtt dimension efdheaionéaingéo a packi ng area
where objects to be.shi d can be placed in.the co iner. If t

oot i ok r S A meRRR e BBRwE. ol AEE Bl dht s eRosad il sdse 2. add
dunnage tafhdtléﬁgt%oé@r%bﬁgm,a{‘h@ domeainackioe c‘éﬁrbeséélérm%dcf%}h%i B& cdd orc! 0si ng

and shi pnment wi thout addi ng dunnage. If the packer notices that the
cont abnerother indicia thaheitpeiciklentifydhe senwingre232omit spatdfy ildames tansizm alaokout

can r osott ABIERRERbEMoL: el s SoiBeL ShE ol g iAol R 5 hat

t he cont &nB@n. 483uich o sifdtei thd Eentriier 202icapuietéenineehdemmty chitairdrovi ng
the container 232 fromthe packi n%_l ocation. Once the packer determ nes how
K

full the vebHeaiear alegk-Up taklpstyygekethe Aiemeny A36 prbiiedlieriing@dhest i mat e of
the rel at) S ul - S, ) Y LRdicating, in
terms of 9 0ar S €0 ShiFiSony PhEutsa k) FROCGRRME bl G bt 1 Tea
w t h idunmagraorycr om t he neasured contai ner size or other determ nation of

the enpty container volune, the known dunnage vol , the input relative
degree of ful IA?éé‘sth@ﬁ‘?Y‘rﬁ%'%?”@@.‘W%%@%Bﬁ?%lth@ﬂ FO%? iRRherORtIRe.r i ne

the duantisbyel deldrRnge i flISPENS A Re! il ITrsheonkaihdr boo Ry Eofifaucfer - The

packer nmanua Inputs an estimted degree o ness via the manudal input
devi ce 30@wvedneaoruabra alpjectsiinsideddktharmontainanisgemetyathedpacken svilf tatupr ovi di ng

o ect 11 oA Sgier Ao SREHRRe ShIRER IS e timeed fin B8 A GRsr °"
or i entat icdRtaiRiC- If e Edhthid@r B B BleSocket AR cidd thatmetelis harybnieyi ce

306 includes an illustration 238 correlated wth neans for nanual |y
i nput t i n@dardunnEigedodle centainarangeijeqacker cam isaed she Thrtainardgt ¢lasingn 238

T b TR B T e e i e
f r om enptiyll,tike fkkeragan send the container downstream without waiting for the
measuring steps to be completed. In that case, the packer can reset the system

20 300 for the next container either by indicating that the container 232 is full via the
manual input device 306 or by removing the container 232 from the packing
location.

Once the packer determines how full the container 232 is, the packer can
input the determined estimate of the relative degree of fullness. This is the

25  equivalent to indicating, in terms of a relative degree of emptiness, how much
volume needs to be filled with dunnage. From the measured container size or
other determination of the empty container volume, the known dunnage volume,
the input relative degree of fullness estimate, etc., the controller 202 can then
determine the quantity of dunnage to dispense to fill the void in the container.

30 The packer manually inputs an estimated degree of fullness via the manual
input device 306. A manual input includes any human-generated means for
providing an input, whether by verbal command, human-operated device to
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di screte options within that range. The indicia provide a visual guide to
hel p the packer select the appropriate relative amunt of dunnage to

di spense.wbap1oaeenepl e, the indicia can include a visual PCErSe@entas on of a
full container, an enpty container and/or one or nore partially full

cont ai ner, FOSKE Kk I i { I |y diRfchies the
ful | ness g\oi‘peg-%g con?grlﬁgﬁganﬁ?ih?r@tuﬁg’ g\%(?alilcﬁggl @dagggprﬁgrﬁgﬁot | on,&gr as an
al t er nat iovientadioni, ptd. | A th hegbrevioan systemn @00 dine manualhieputatepce80diunnage

that can.be selected, The llustration 238 shown in FIG 5, for exanple,
ol udes QLTSS RQTILISHHEN 23B AT ELERE AHTROBRS on MERKAIbE PRREIG 3 < h ¢ ho
llongest  ssflhateuliaiatvadegreeBifLIMELE ofhdifgsearoresad IHdumRssSnéidal can be
selected, as well as representations of a full container, and a nearly

enpt y5conepliesentingp fangesddpdinns repicsseethevdegrea of fidinassaniiee. The

ful | ness SRR el Bah MidiGarR A0 husuRElsTahge For BRI ont ai mer
vol ume, eligbrete2Sidniswien 1@ %ahbél ed, 75%filled, etc. A touch panel or
touch screen display is one way for the packer to input an estinate. The

sensitivity oflhg ingifia Broviste atiserl guideno ez the RrCkEvEESt renaprroptaiese or
fine, de I | ot e - i esi red.
A dunnagtcly v oSt 8 Bhide BSBEALE! EobouRBls Mlindid AR TR de A0 0TS,
a measur efsesal rereaehtetion bésiflll eohtadrer] an empdg konirer aridi@roneser more

| ess-settlin unnage  product. In place of a touch-sensitive device, the
manual i rtﬂaqtygyu GQg@@%réaﬁ%ﬁRﬁ%Ecﬁn mh%%'e%%matéa@stp‘i%ﬁ?ﬁy oned to
detect a nﬁ’Q{E‘ﬁes %H’e?fbllﬁ%sé Bet Bingr W’tﬂ@ tﬂ%hée?fag%le%hgé! N9 ad8¥ibR Cor 45D

measure its distance fromthe sensor 34 istancé is correlated to the
rel ati ve aegjterpstivef, anuhtlireskscevan ibe prheidedifastheatainga c288nnage Fakcad, t he

S0 AR Lo B O B R Il LS LR R © e
POSI 415 0NGRYiEBSROR ApreQeARLiBR lof BRI tifIEawidh tHellhpesssitashdigiig 4n the

illTustration. An alternative illustration 238 and Sensor 340 is shown in
FIG 6, wontingumpadsiegreehalifdlipess thabaan heissieciadbys wehas3apresentationst ai ner

i 0o o B P0EE, RS B it B AB e B ARIRY B o
of ful | nessirehsedrignglehathengastith alss itigdes ihakig et itditge 02 t hen
outputs a signal, such as a signal to control a
approximate degree of fullness as a numeric value, such as a percentage of the
20 empty container volume, e.g., 25% filled, 50% filled, 75% filled, etc.

A touch panel or touch screen display is one way for the packer to input an
estimate. The sensitivity of a monitor or other touch-sensitive device can be
coarse or fine, depending on how close an estimate of degree of fullness is
desired. A dunnage product that settles or compresses more does not need as

25  precise a measurement as a less resilient or interlocking or otherwise less-settling
dunnage product.

In place of a touch-sensitive device, the manual input device 306 can
include a fullness sensor 340 positioned to detect a body, such as the packer's
hand or other pointing device, and measure its distance from the sensor 340. The

30 distance is correlated to the relative degrees of fullness shown in the illustration
238. In FIG. 5, the sensor 340 is mounted to one side of the illustration 238 to
measure the distance from the packer's hand to the sensor, where each position
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dunnage di spenser 2 10, that indicates the appropriate anount of dunnage
for that container. Once the controller 202 determ nes the anount of
dunnage nEedet)oebdwe controller 202 al so can provi de a sipgmalS26ms#28 | Ng a
readi ness to di spense dunnage. For exanple, the flashing Iight 302 that

| ndi cat e%o?ﬂé@%oﬁcﬁ@toﬁﬁb@ﬁ?n%% ﬂégrre%ad?”ul r@ssgg@eﬁtte@'lﬁ‘?ﬁe ﬂl;’i‘:@tr‘éﬁé‘rﬁ‘gﬁnt 0 a

solid light to indicate that the contal ner proper regi stered, has
been neaalteematlvanmstlsatloeaaﬁﬁ droa sensorddd. isIshowingn Fd Gk 6r wdbca ptmlblbdnandhe

cont ai ner eds dd tjon th e contain il in the packing
oot £1 on AORGcpARRERacky s 8D Ao ubrebifers BHab A b obhnaratiesr can
control tdﬂ@rﬁ’diﬂ@ﬂﬂl?st@t@ﬁ%%ﬁbwﬁ wl@lGO?d%@%ﬁﬁoﬂ@ﬁ?@@baﬁ%fﬁrfﬁm{e &ie dunnage.
Al ternatively, the packer can nmanually control the dunnage dispenser 2 10

usi ng5an@t3h@rrated1§mom@of dennageor degreref fulitessdbsedagothaFneasuiediescr i bed

or oduet s oABEoRBe RELID IR MEMYESG % et 0L R ot BoER! aln 1o

bei ng an dunghbk ¢igitinses 210f thetimdRees BRNGS LN a’oRH 008t of CRIMQEI fELtHaNe
ability to close the container and ship it to its destination. Wen the

cont ai nelCOPEINGrs renpved from the packing position, as detected by the

|
DEOKITLY, SeniSich fekorfiifeddde obEIS! 60 SR ETU AR febbeboi 0!

I'i ghtt0302pntrolieredGarplse. caﬁmrsvldbmasugmat iadicaffg ianebdithess do dkspemeef or
controlling an amunt of dunn ge to be di sgﬁansegllpto ah&g&kl n cont ai. ner

with one M NAgee FobEgaIPle.ithe flaahing light 802 hatdndicatestt
identify gag ég@rﬁgmgfaaﬁfcﬁé é&&aéaigﬁgﬁffdﬂpa&afé)maﬁw@&on@mer232

illustration erent gr ees o or a contal ner, a nanual
i nput devs$ pmrﬂa@l@ r{aglsteradulnas bgeamessuredhtad idegadefafdunniabgaess of t he

Ki I d d h
Phei | 1 aserat; dne kP BaiiEs fiantha SoRfane iaad i BB EPnSoh oMb i ner
| nput;sdeviney 284N thépasRAY Posiopithe BaKkeecADMakBAnoiRs AR ARM dile

quantity of dunnage to dispense to the container based on the input
esti mat edh@@gn@@lleffcanmqnﬁ@é thaadennage digeensdridd torgisipensenarother quanisy

o et B0nB3de RGO R PR, Bl g Ml e Bl on:
bet ween enptysitgendiler input device, such as the foot pedal 260 (FIG. 1) described
above, to dispense additional dunnage to the container. Since most dunnage
20  products have some resiliency, slightly overfilling the container, while being an
inefficient use of dunnage, generally does not compromise the ability to close the
container and ship it to its destination.
When the container 232 is removed from the packing position, as detected
by the proximity sensors 312 and 314, the system 300 resets and the controller
25 202 can signal that it is ready for another container by again flashing a light 302,
for example.
Thus, the system 300 includes a device for controlling an amount of
dunnage to be dispensed to a packing container with one or more objects,
including a container input device 204 to identify one or more characteristics of a
30 packing container, an illustration 238 of different degrees of fill for a container, a
manual input device 206 for inputting an estimated degree of fullness of the
packing container having one or more articles to be packed correlated with the
18



Accordingly, a nethod for controlling an anount of dunnage to be di spensed
to a packing container using this system 300 includes the steps of (i)

i denti f yiwQ 2010@060000nor e characteristics of a contai ner ROEUS2@9065328 NOr e
articles are placed in the container for packing, (ii) manually inputting

an esti myf ed-48A" 854 QfcohttbliBeS® frPéorhMinfRbAVIR thedWhthihkt %gﬂf ﬁéi/ig-éng an
g a quantity tot

out put signal 1 ndicatin Ity of dunnage to di spense e cont ai ner
based on 20Hearesthermbpdaldegutedevide 206 thed sietemunes ehegeantity wbdennalganta f i ed
characterjstics ,of, the containe

r,. The .packing statjon al can include a
scal o 35GISRATSENGLERIETE ReSar:Aree RN T Rd SPGFeSaB BFSS.aNg i ¢ he
cont ai nefiggntied TRSURINGAThe P ThERILCRETGH P88 iRdlddéd MdrPt&steSentidiEapmount  of
dunnage di spensed, the container dinensions, etc., can be recorded and

stored i neasiypynpuiropsions eauemdiciarepresantingd/sopsandnls tentimious raage can be
stored or t in i for use in a comon software data
for mat, &&@WL:DLE?%F'B?S3%"%‘%@%@%&%38@5 controller 202 al so can conpare the
wei ght of the meotd@hdI§r a 23hot el cshtrdirdare abiduat efddumaaom Mei ght, to a

schedul e or table of Shipping rates. In the schedul e of shipping rates,
al so cal Idispansepda@ RRGKYHE sontaien usimgehisns atriat30inglhdes the s cdildted with

a range i i e I | f heavi er
2 ronde Aol she Aol Bl RbRHshacb RS AN dE R, nBHERSs |

vol ure wané glavedentthe cootairadrier packing,iihmgheally inpugirg amestimbated degreeol | er
can output _a si gal to the oIper ator that indicates a proposed reduced
anmount ofOf&le}‘?ég Or RECORRINEt, SAGH!) PHVIFigighpuippt %Ien%pm ¥atRg & The
tipping it W t i - igher

shi ppi ng@gpgty\éﬁgﬁi@g@ﬁg?cat ed ?58?"#%98%@r,d@ﬁgwa@bﬁ'mﬂéﬂdgﬁ@%r a

di spl ay. offhdinesslasd tbamnehmmmoteoidsstifidbcihanactearistics petieecartigineeduced anount

f d he full t of d based .on t ds of th ticl
bei ng. ont pped. | RURPEENIGRAREN 154 eAb ek Eeet Soae SRUnFardqun o seeatais | o
amoung  offrgiy HEREEHvEyRF 2@6@6P¢véig|hﬂwgzth@’@frﬁainbh23§.c4'|h@ waghbs tieed to wei gh

each contai ner before dunnage i's added, after dunnage iS added, while
dunnage icontaigieroaNcits gorlents, e AGWUNhef dannag@adisgensed, hiveneadainet wei ght ,

e o Aot S e, S AR SRR AR 9E, AR e
t he cont rapld/@rareiysisieTaisda1g caatde dtojed beo@putint a Afrnri BOAGSIetior dés pease and
the resulting freight rate based on the
common software data format, such as for a spreadsheet.
20 The controller 202 also can compare the weight of the container 232,
including an estimated dunnage weight, to a schedule or table of shipping rates.
In the schedule of shipping rates, also called freight weights, each rate in
monetary units is associated with a range of weights, and typically includes higher
freight rates for heavier containers. If a determined amount of dunnage needed to
25 fill the void volume would move the container into a higher freight rate, the
controller can output a signal to the operator that indicates a proposed reduced
amount of dunnage that will reduce the freight or shipping rate. The tipping point
where more dunnage would move the container into a higher shipping rate can be
indicated to the packer, such as with a light or a display. The packer can then
30 choose whether to dispense the reduced amount of dunnage or the full amount of
dunnage based on the needs of the articles being shipped. More fragile articles
generally would require the full amount of dunnage, for example.
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total package weight, and (ii) a reduced anount of dunnage to di spense to
reduce the total package weight to a lower freight rate. The controller 202
can proviwe 2an/muoput to the packer that indicates the &edlrstooofcseafhinage to
di spense where the total package weight will fall within the |ower freight

race so that e, Raeks! iRAddilas ne\Ridin v cadiich il dmdyage would be

sufficient to protect ects bel ng shi hen the packer can sel ect
fromthe qmmeageuaeddom |a5te$ dmlmeagens addepm odhiEeduimeageed etieiédaonant of dunnage

or the nor mount of nn As shoul d be t he descrlptlon
ot ovi ded CRETRTAION Me" e AR T iR MERS e P EIgBt S SEIeSgITRY SPrSTEhal an
I nexper i eR& prbdRAEHRINe8 HUnhBHB Guahtiy Yasoﬁﬂﬁrﬂitl%n%id/oﬁp%mh@faﬂdttﬁe @arﬁ‘gj&many S
packagi ng operation without requiring a of experience or training to do

so ef bectof welights ancrenigs pphélngrﬁhmmgmaueasth@e@ntmﬂemaradetmmm botd( |)\Nlth

ol 11 catfo At Pt BultiR l Behette SRR ROUbt A BBl ana

under st angianpa¢iiige weRet, fdrepdi) ancaised AR cannexeshri@iondispende paktLes! ar
regard to the various functions performed by _the above described integers

( conponenie fotakRagksaoraueighilp %@é’\’eréfﬁ@fdisfﬁfq oﬁBe cepioljer 30zeCarepiayids atl udi ng
a refere dto
correspor@gﬁp desgg hertbmafsj@al%r?rt cat e%ﬁb{?@ "Zlfhbc‘n‘” pggggﬁat 86@%@?% t he
specitbi edotbl:pad:kage weighbwildied avithie the lmtvmgérrelght rate sd tredt thes phckertdapnal | y

equi val ent even tho(?rgeh not structurally equivalent to the disclosed

structur éU%Q?a wheiar sherdequsdion imeungacs Woyiﬁ%bﬁéHEiCi?rmt(P REqteek 08 | ary
enbodi ”E’Helrﬁ)q sﬁlﬁgea n‘TﬁBﬁ' | nputr’%nv?elééﬁ'réﬂ] the pfedeiiél BB ibnLRARER Y

system conpr a rranua evice for indicating to the system an
est i mat e poddieenthieurieduaed antcainhef dusnagmdr e rdrewt romunt odbdtinoager t hat

P 2. oo o ookl SRRl i i 5L R R AHINSR, i SlesBare o
char a6t enmadrtieh RbviBS a%é'&@tgl?@sys?em"bhébféﬁ ﬁf@xﬁéné#éed‘ PadHericancl aim 1 or

any other claimthat depends fromclaim1, conprising: a container input
devi ce t cbmrrmmefyyomﬂfate)andma@trlbhm wca epmpany's pEckagingokiatgtion without

requiring a lot of experience or training to do so effectively.
Although the invention has been shown and described with respect to a
certain embodiment or embodiments, equivalent alterations and modifications will
20  occur to others skilled in the art upon reading and understanding this specification
and the annexed drawings. In particular regard to the various functions performed
by the above described integers (components, assemblies, devices, compositions,
etc.), the terms (including a reference to a "means") used to describe such
integers are intended to correspond, unless otherwise indicated, to any integer
25 that performs the specified function of the described integer (i.e., that is
functionally equivalent), even though not structurally equivalent to the disclosed
structure that performs the function in the herein illustrated exemplary

embodiment of the invention.
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container; and an illustration of different degrees of fill for a

contai ner; where the manual input device includes a device for inputting an
est i mat edwoegroawowhd f ul | ness of the packi ng contai ner h&¢TrAg2@9m63Ls Nor e
articles to be packed correlated with the illustration; and where the
controller is in comunication with plgnontainer input device and the
manual 1 nput device, and determ nes the quantity of dunnage to di spense to
t he cont Waetaitmased on the input estinmated degree of fullness and the input
container identity. 3. A systemas set forth in claim2 or any other claim
t hat depends fromclaim2, where the controller provides an output signal

i ndicating a quantig Voi@ffillgéﬁlikﬁ@mgté%/sf’érﬁ%ﬁ%is‘ir;q b heam e tiitfevhased on a

signal fromthe manual input dévice and a sign fromthe container input

devi cé. 4ndicaling/ist ibesystaeanfestimate of bowi fuil 2 eontaingr ist Bed anl eleatremiat

et o R Melaih e 6roy s bOfub Siofal i o8 WdEuEh BLfbagRls ©' ¢ (¥
r epr esentdigibrzesy ifé abhiamdribapeatdmineusstinfiee fdindsBRnd ¢y biomdréet ween
enpty and full. 5. A s%;temas set forth in claim2 or any other claimthat

depends foharAceastiesHl ik ePRIAINGS. cont ai ner i nput devi ce includes or nore of:
(a) a sensor tp m;}é Qﬁgmg%sgimﬂﬁh%c%{im?n?l‘)%ﬁ%glr)e%rrCla?ﬂqhépél?;ﬁerﬁﬁaﬁr&nt0

wei gh a cont ai ner aging stati t he controlTer can
conpaoe tdemwei @mpriding:he container to a freight rate schedule, to

determ ne how nuch | ess dunnage shoul d bedi spensed to reach | ower freight
rate and to o GRIAIRCENRYE ey Ert@é‘iﬁﬂt%h@n?l% W%&ﬁ\%ﬂﬁ%ﬂfﬁs fﬁfa BRGRGe in
addi tion croﬂtéiﬁ'é‘f"éﬁﬁpm signal that indicates how nmuch dunnage to di spense
to the container based on the estimted fullness and the one or nore

char act eri sti @ ibfisttdi®ncafrdifiéneat degrees of i tfema asnkadnerforth in claim 1 or
any other claimthat depends from cl ai where the. manual | nput deyice
ol Ldes. one. a8 The GRAPLEL ekt BREe Shclldes BERYG SR fan ASlinal | on
fromgul tyeRtEe bMRINheSPbf PlaSpdkiHEEsHthined hh@ihptdﬁéeoﬂ%k,eﬁﬁidé% tapech a
container i's filled by one or nore products fo be packaged; and (b) one or
nore of Pasked coualatechwith thamtistiabonranwaetiheceriroliesisiindi cat e t he
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full. determines the quantity of dunnage to dispense to the container based on the
input estimated degree of fullness and the input container identity.

20 3. A system as set forth in claim 2 or any other claim that depends from
claim 2, where the controller provides an output signal indicating a quantity of
dunnage to dispense to the container based on a signal from the manual input
device and a signal from the container input device.

4. A system as set forth in claim 2 or any other claim that depends from

25 claim 2, where the illustration includes one or more of: (a) indicia representing at
least two input options; and (b) indicia representing a substantially continuous
range of input options between empty and full.

5. A system as set forth in claim 2 or any other claim that depends from
claim 2, where the container input device includes or more of: (a) a sensor to

30 indicate a dimension of a container; and (b) a scale to weigh a container at the
packaging station, where the controller can compare the weight of the container to
a freight rate schedule, to determine how much less dunnage should be
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7. A systemas set forth in claiml or any other claimthat depends from
claim1, where the manual input device provides one or nore of: (a) about
two to abwot2ofo/osecodi screte i nput options; (b) a range ofPCIrAjseeo9npisR®OHNs
between enpty and full; (c) a substantially continuous range of i nput

options A [ enpty,
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(a) a CoRyebRbR nﬁ'&%mHé@aétBﬂétlc%OcSNﬁétc%nPalﬁérOCk material into a dunnage
product; and (b) a dunnage dispensing input device to manual |y di spense

dunnage. 9. Afpackdybygieayas eehfodhin claimg akameother cleamuhnt gepensis fromg a
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dunnage to dispense based on the manual ly input relative degree of fill and

the i dentdegrer$ Eruhisbteporiaines isofillachey @amPANSE Pragucta torbe RGekaged:
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conpri singt eps 0 g ohé 0 characteristics o

cont ab nertha\/rela&ve)degme ofdul@nesstdfcthesoarmert anecac)i anvatigols iulprassdecaint a| ner;
manual |y mguttl an estimated degree of fullness for the container; and
provi di n@”cﬁ atey) tmﬁﬁt'gl?dr‘p%‘am%{'tﬁg‘?@wﬁeal%ﬂl?tb’t%?‘dofﬁ ldunnage to dispense to

the contai ner -baseg ergtéﬁ]ease?ét'tfggh?ﬁ cHEAr€6r Qﬁy Btng’&F‘a%t BflgéPhdi¥oAr  nor e

identified characteristics cont ai ner. as set forth in
claim 10 odmrrahwmrmthecmmualunrmtt dﬁa@erpmviﬁeemr@lmmoﬂenof Whealout worianual |y
i nputtin
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five discrete input options, ﬁc) selecting fromdiscrete i nput ogtl ons that
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nearly full.
claim 1, comprising a dunnage dispenser in communication with the controller to

dispense the indicated quantity of dunnage; where the dunnage dispenser
20 includes one or more of: (a) a conversion machine that converts a stock material
into a dunnage product; and (b) a dunnage dispensing input device to manually
dispense dunnage.
9. A packaging system comprising means for manually inputting a
relative degree to which a container is filled by one or more products to be
25 packaged, means for identifying one or more characteristics of a container, and
means for outputting a signal indicating the quantity of dunnage to dispense
based on the manually input relative degree of fill and the identified characteristics
of the container.
10. A method for controlling an amount of dunnage to be dispensed to a
30 packing container, comprising the steps of:
identifying one or more characteristics of a container where one or more
articles are placed in the shipping container;
22



12. A method as set forth in claim10 or any other claimthat depends from
claim 10, conprising one or nore of the follow ng: (a) where the

i denti f yiwg 268togpodoncl udes sensi ng one or nore di mensi on®CHUSA000063428 ner ;
(b) the step of dispensing the indicated quantity of dunnage based on the

out put. si gnal imAklailifn 68 <pfedifiAEaRGRE BURRBLY1of 9h4'BBneind: hgng ont al ner

based on the |dent| i ed c racterl stics the cont al ner step of
det er nmi ni ng a providingaruoetpot snghal mdruaﬂngaqdmﬁmyjobdumrmgejmtcésmmmﬂoenpt y

vol ume of, the cont |ner an% st t ed rfeg ﬁtlve ‘ﬁ ree of full ness of
the cont dMh&POtalify Qas t?t%sg”&ﬁ FAERS §' W' Spehal &%oaﬁaﬁmq

dunnage. .igdrified dp%rrmgngﬁ;ss&tthé@bhfhmé}_ claim 10 or any other claim t hat
depends fromclaim 10, where the providing step includes one or nore of the

foll odi ng stepd:. (& method & set i@gthtlhézlajm puor ghyethertakaian Hahdegends spenser

out put " <TG deaﬁfﬁ&%%@ﬁfﬁaﬁwﬁ% B RER e 08 Dk 4 R b nat er

into a dusivERg RSKYICH) pEsitbring A dyhedjadshteat ifdstentft dftan otirdbeaage. 14 .
A method for determ ning a height dinension of a packi ng cont ai ner having a
a

flap secwesiee ef inapped twgae@pswoauﬂéh@bpdyéantheesemﬁ (meselectivgpri si ng
the stepgof aQBQfMoo{&ﬁl%éﬁsé i b%gnéﬁéi' {;&Faﬁdg’ﬁ%h"dlé g \Ag{ gspondi ng

side wal I'; Irecting a sSenso eam pdra e Si to nmeasure

an appr ompmahetﬁmigdsibdellerrqn;u%ﬁ’/odmltBﬂ%:ﬁmldQS\%Iﬂhll Bhd fal; rwtd1m selecting forth
in claim1l4 or any other claimthat depends from cl rising one

or nore &fOM ﬁ’é’“cf%tﬁl'%Wtrﬂj)t'o(‘é)th%@?"éd?H@%Mﬁ@@%nhﬂbﬁg'ﬁ apd |nﬁé‘flgglé|§ the step
of outwardly dizspl th{é@hd’ﬁ g5 SbAfor®NA i nf ¢ of hﬁgotf?é?%lélhweth‘é't Bv\géhd@. step

i ncludes the step of nmeasuring a vertic di sta froma position to
t he out wdroh glatinsigl, cetprisiraporelpaoene ohthe tidowild: (@) whese tlomideintigfing and

d i f th b d di : b
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verti cal o%hthiﬁeroﬁaéédeorﬁﬂfd@et@ﬁhlr@@ferﬁpﬁf Wl Gerg the tohtather eiidatheer , and
estimated relative degree of fullness of the container; and (e) the step of manually
20 dispensing a quantity of dunnage..

13. A method as set forth in claim 10 or any other claim that depends
from claim 10, where the providing step includes one or more of the following
steps: (a) transmitting the output signal to a dunnage dispenser to dispense the
indicated quantity of dunnage; and (b) transmitting the output signal to a dunnage

25  conversion machine to convert a stock material into a dunnage product to
dispense the indicated quantity of dunnage.

14. A method for determining a height dimension of a packing container
having a flap secured to an upper edge of a side wall of the container, comprising
the steps of positioning a flap at an angle relative to the corresponding side wall;

30 and directing a sensor beam parallel to the side wall to measure an approximate

height dimension of the side wall.
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conprising the step of positioning the corner in a predeterm ned |ocation;
(f) the step of sensing the adjacent vertical sides of the container when
t he cor newoi2810/m0d0he predeterm ned | ocation; (g) the stepTafS2@apisesi ng a
signal when the corner of a container is not in the predeterm ned |ocation;

(h) the step gfg dﬁhﬁé{héa%@ s‘%{Fc%rﬂ?ﬁﬁgclgﬁtﬂgg4t§g‘%ng%ﬂ@rrclﬁlm ﬂwaﬁ%‘éﬁ@raﬂroh? I n

the predeterm ned | ocafrion; tputtin when
neasur i nglamepd iconuigug@oee o(rjrr)oremé tise &plomﬂngrafa)aﬂhgreﬁbda@otsutlnglr@ stepat i ve

Celire biadiuded S8Rk obfuaraRurispleetiot gt S iRe AaosSnd e Fkallicgen o

det er m nighgh McflieRi3tthe Btes oﬂM‘éﬁ@G@né | \/é'rtW@I%‘?arﬁéé froil a k6w Poditiwaligme based
on known properties of the dunnage; (m the step of outputting a signal

i ndi cati rt@e phbvaretyediaplased fapradjacens sidm ey of the dpriaineseanddetarmininge st ep

an appr ot font SREREnentassd i E baRtey dRreRlEd IR BkfgR "

secured tapat digiesined aeanfappreiifiatadhbrigdnthherigmation ney thecagprofsing (a) a
registration device against which a vertical side of a container can be

regi st er &hrecting sang@ri%eﬁmw@m et Icec@tlaeéﬁerw@w@r wrqritagenalisiges &f t o
diTect 2 ERNIREITMBIAlL ol wifh bilforR Pl IhuT AR PoMREL ! 2
nown posi ace a

di stance from a ion an ou p connected to
an upper cedggnaf, (&) thedtep\af det@fmtrmeg aonmﬂuameexf th@omte@erarocmat fealkst ene f or

e e abrAimed height widih. andTengih: (&) whers & intersection of two' 2
adjacent vertical sides of the container defines a corner of the container, and
comprising the step of positioning the corner in a predetermined location; (f) the
step of sensing the adjacent vertical sides of the container when the corner is in

15  the predetermined location; (g) the step of outputting a signal when the corner of a
container is not in the predetermined location; (h) the step of outputting a signal
when the corner of a container is in the predetermined location; (i) the step of
outputting a signal when the measuring step is complete; (j) the step of manually
selecting a relative degree to which a container is filled; (k) the step of determining

20 avoid volume based on the selected relative degree of fullness; () the step of
determining a quantity of dunnage to dispense to fill the void volume based on
known properties of the dunnage; (m) the step of outputting a signal indicating the
determined quantity of dunnage to dispense; and (n) the step of dispensing
dunnage to fill the container.

25 16. A system for determining an approximate height dimension of a
packing container having a flap secured to an upper edge of a side wall of the
container, comprising (a) a registration device against which a vertical side of a
container can be registered, (b) a sensor positioned adjacent the registration
device to direct a sensor beam parallel to the side wall to measure a vertical

30 distance from a known position to an outwardly-displaced flap connected to an
upper edge of a side wall of the container, and (c) a controller for determining a
height of the container based on the measured vertical distance.

24



