MANUALLY- ASSI STED VO D- FI LL DUNNAGE DI SPENSI NG SYSTEM AND METHOD e
claimthe benefit of U S. Provisional Patent Application No. 61/117,476
filed Novenber 24, 2008, which we incorporate in its entirety by this

reference. 5Field of the Invention The present invention is directed
to a packing device, systemand nethod for dispensing an appropriate anount
of void-fill dunnage to fill a void in a container. Background 10l n the

process of PHINYALLYrASSISTER ¥ObD Rl DUNNAGEINSRENSINCOD YSHERhAND, a

voi d-fill dunnage product typicall yMEsT%Bced in the shipping container
along with the objects. The dunnage partially or conpletely fills the enpty
space around the objects in the container to prevent or mnimze danage
that coul d be o&gskiimbye bbeefilof €S sPravigiongl Ratehi ApplitaticoNvaéhen7da6i ng t he
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Typi cald y, a packer |ooks into FekpPétthenaventipvhi ch one or nore objects
have been placed for shiprment and determ nes the anmount of dunnage materi al

needed to fill TRPTPEAMINMMEREOR & @racipd e RGN FRuCe. PHECRaKbMeilivgh
control's &g Zega&wa%gg%gﬁgfe drflo Sh 2P 90R9IdIRnEGSd fifla 3RUAL of dunnage.

For strip-1l1ke dunnage ucts, exanpl e, many experienced packers can

qui ckl y delosiaingfe how many and vvhat | engt hs of dunnage strips are needed to
fill the void in the container. Ang hg@m%@ldenced packer, however, has nore

difficulty efficiently 25 determ ning | engt hs and what number  of

stri pstoof dunnaytheapreceseafqehckingfanielor more objects in a container for shipment, a

void-fill dunnage product typically is placed in the shipping container along with
the objects. The dunnage partially or completely fills the empty space around the
objects in the container to prevent or minimize damage that could be caused by
the objects moving within the container during the shipping process. Some

15 commonly used void-fill dunnage 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.



t he void volune. 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 nore likely to dispense too
much or too little dunnage and then expend additional tine and effort to
correct this problem while 30also potentially wasting |engths of dunnage.
To avoid such problens with manual packing systens, fully automated systens
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indicating an estimated rel ative degree to which a container is filled by
one or nore objects to be packaged. >¥A¥N®dt hod al so includes the steps of

15i dentifyi ng one Resemiimenhan REdvRIdsHr |ﬁé>§$¥fnsﬁ'e%‘?)'ﬂ}t@hﬁ6rthe and providing an
output signal indicating the quantity of dunnage to dispense to the
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signal indicating the quantity of dunnage to dispense to the container based on
the estimated fuliness and the one or more characteristics of the container.
Even an inexperienced 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 (jii) providing an output signal
2



i ntended function, and since the void-fill dunnage does not need to fill
the void 25conpletely to adequately performits intended function, the
packer's estimated degree of fill typically is sufficient for the
controller to determ ne an adequate anount of dunnage. Mor e
particularly, the present invention provides a nethod for controlling an
amount of dunnage to be dispensed to a packing contai ner. The nethod
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cont ai ner, manual input device for inputting an estinmated degree of
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the container input device and the manual input device. The controller
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packagi ng system provi resent ron in es neans

15manual | yconigitgrtdasgd @nrtee atpuvf/estdeghedeiegreamﬁfulme@smdtthe irgut centhinet ed by
one or rmrg gducts to be packaged, neans for identifying one or nore
charact eri'st of a container, and neans for outputting a signal
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det er m ni n@odudietcdhd 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.

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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di rensi on of a packing container having a flap secured to an upper edge of
a side wall of the container. The nmethod includes the steps of positioning
a flap at an angle relative to the corresponding side wall, and directing a
sensor beamparallel to the side wall to neasure an approxi mate hei ght
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of the invent ndi cati ve, . however, ut a few of the
various wdy§" t'(ﬁn ﬁHCEﬁe{%nag?ﬁga BPWeveys of bid qfﬁ\"/"ec?{tth%ﬁarr‘r‘éﬂﬁ WaYeipl oyed.
Bri ef Desahidgh themriatiptdseof Biaivaason 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.



20FIG 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 exenplary packagi ng system provided in accordance
with the present invention. FIG 3 is a schematic representation
of a second exenpl ary packagi ng 25system provided in accordance with the
present inventi on FI G is a partially schematic perspective view
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10 one or more objects placed therein for shipping and can estimate the relative
degree to which the container is filled. Once the characteristics of the container
have been identified, either predetermined or detected in some manner, and the
packer has indicated an estimated relative degree to which the container is filled,
a controller can determine the quantity of dunnage to dispense to fill the void in

15 the container. An expensive system that automatically measures the void volume
in a container is not needed. 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 completely
to be effective, 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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degree to which the container is filled. Once the characteristics of the
cont ai ner have been identified, either predeterm ned or detected in sone
manner, and the packer has indicated an estinmated relative degree to which
the container is filled, a controller can determ ne the quantity of dunnage
to dispense to fill the void in 15 the contai ner. An expensive systemt hat
automatical ly measures the void volunme in a container is not needed. Since
void-fill Wentfiagechayastensticy ohte eandaingrento putdpanothesvam te enddille it to be
slightly c ' Malely Ny : et since the
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and t he orfellassidae estimateneri dnpeekimbtioract kaw &ilites cofitainge i sncaseearlyTo put

it anot her , vl d-fill. pa i_ng: inel u i pput
device for ' im i%%?@“’g%é‘gn%ésr{y ilellgt ég%ﬁ eﬁg{/\(/% kéﬁ ?H%'ln%@\ﬁ ,gff%%eﬁat[@%glrr‘%é pr
cont r ol | erfulifest candei atesstamate wf et hav gnieh vbidatolumdireraties imthe cantdinglunnage

to dispense.to theh ont ai ner. b sgd on t%gé est i rrate% Saqd onﬁ or _nore

char acter i €{PLMYF fi%nac’géed?gieﬁ@?_,l.e.,are KE SEPIaTPT IR SE RPTBRARi ngs and
initially RIGSFEGnd; either griceisans td theeakico@spit)oVih@asoniropeckeghragidsy st em 100
that includes a control]er 102, an input device 104 in comrunjcation with
the cont r GN ¥HPYIEHNHNAIGREIRY BrqHaRYYH EUBPagRICTIBpRISEP Ahg SoNtaIReh t he

cont ai ner ha38d of th@ MerdatddrRIstvERMGFR dQntdin&rIINREAE &atinalke dfMHsibrche
controller 102 for inputting an estimated rel ative degree to which a

cont ai ner o e [qastifiey comacerisins o topredteiner.o be packaged. The relative
degr ool Tull 18 2oh@il RAldcBHsRoLLaPPRILAXIONB I Afbr8lor Bnfdftar t he
container is, such as nearly enpty, hal ul'l’, and nearly tull. As an
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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
6



20The contai ner characteristics can include one or nore of a container
identifier, a size, shape, and/or one or nore dinensions of the container,
for exanple. The container identifier can include a barcode, nane, number,
color, radio frequency identification (RFID) or other indicia, for exanple,
or any other device or nethod that can be used by the controller to
identify the container 25and/or its unfilled or enpty vol une. From
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vol ume t akemnestimdrgd cbetathennamess.siflongvene ddneaic@dizeisl @ed 1@ arn cal cul ate
an anmount of dunnagﬁgﬁdﬁguate to fil]l the void. The controller can either

cal cul at e EMIPE VEICOREINST HREECESISHFDFIEPE PENEIYBNNGEhENH SRBRRERYN up i n

one or SnDiRy dteRNriHR halbAs. For each container, for exanple container
sizes A, B, and C, the | ook-up table may include the appropriate anmount of
dunnagt to di spiredhe spniplles JOR has cgterpwiast theamaunt akdwinage thal needlse

cont ai ner si ) i | %e?i K eristics
can be pretgebt%gdr[é rﬁég&@gﬁ‘ﬁ@gﬁltﬂggalﬁ%@t&?ﬁg#gﬁﬁ%&r@gﬁI n a@rg;[r%rae.% Once the
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CSPmeed S RS hL BhkaoR AI8) By SaR A RERSR, BftBatl SPEee
a signal tdeatrottbkldsspeheem dokeaxahmpie, e bordioiieageuld sstiuspibagackerdot he packer
can, SO iEad SHG B oFIRG Gruhfoponty ol Ler ould tnstruct the
control | er 102 Tearcohgoligriograanes inttighatbd itd thinagmadieshspeseer 110 oror
can be remotely located relative to the dunnage dispenser 110, and can either
control the dispenser 110 remotely 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, (i) 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



can be renotely located relative to the dunnage di spenser 110, and can
either control the dispenser 110 renotely or communi cate the anount of
dunnage to be dispensed to another controller that is integrated into the
di spenser 110. A single 20controller can control multiple dispensers in
this system A first exenplary packagi ng system 200 provided in
accordance with the present invention is illustrated in FIG 2. The
packagi ng 8% #éahee Mayotesiersa standddpr e cogersiomdnaehing 2¢braras idr

characteri éﬁd.rFesorerBrlétzoll%‘E\éifEﬁegt%ock(ﬂmjatbr'gl. manual input device 206, and (hi)
pense to di sp

a dunnage dispenser ense a deferm ned 25quantity of dunnage,
each of which i'Ba durcEgeconeasioomaeHite £ heisqusitioabd at a 2A2king spation] de | nput s
or receive outputs fromthe caontroller 202, exempl ar.y _dunnage di spenser
210 1< a Ve HsBEhng st e SRTKE oo borlaRen s Thq Rafto SRIRS 2" s hoet

Zt ock nmt eihglabegé@abmyn%smM@hf@r s@spbriirg] atbmelnﬁer,lma adengeleveriad-fil
unnage product 220, such as t conversi on machi ne di.sclosed in U S.

Patent - No. SOk 8 1S Stlee RBoCRER Boypei hEBR o GES HeF NS, o or ence.
An exenpl agdsitrohieBladjzbeAt 8ostset 250 0k dxBERIdrRbontafleHdss ifa Shibkarf

fan-fol ded kraft paper, such "as that shown nounted on a stand 224 for the

conver si onPQa&miGedy s ihe fgrm gf pighar agecisRguigr siked cantaier GRSShWER st ock

material . jnwardly g HARAGR aCPREBEEEQR CBREAhEBNIALE sbBaR@Sid, IoNRs BE 2
packi ng station, for dispensi ng}(packagl n?t material to a container 232. The
& ¢

packi nfp stearit@neizctandes claserhtk &§ipAtens artenie copyersippoaching 24 eont ai ner ,
such as a EEFIS% o A A i : i t he dunnage
conver si Onétﬁgrlccﬁfrﬁ%gg I }sﬁg%rg%ﬁéljlg%ée %3(% %éggﬁ’ﬁ%& %nve@gt%geﬁ\n exenpl ary
cont ai ner 232 iTheaxontolidyddi2corbaries ag putpad Bgnahnindiaatifgothmastergiindter a

rect angul Ot t i R W in I | di , or a
shoebog-st aZ‘k' o‘%{t%gf‘ﬁggé%@ﬁﬁ%&sﬁ%’?%?‘%’%'i”&%ésge@/%’g% S&rﬁlggf{%%gﬁéai ner 232
gan be cg_mseruusﬂMpwhgvigeﬁoeahtj@rsigﬂémfmmMercﬁahmmdrmmu' 'traie}yu‘zgéoar Tieher ]
unnage di spenser, 21 ispenses a.determ.n uantity o unnage. The
Conte o o OBEaTS 2B R 40 ERRRTReR 1 s P BlifThns darSormarrRiRBe quant i 1y
of dunnage>4cardi sR@nSLddtemiings GRNdrabireIof Biaseshcomn dsangbdut Blsersignaes manual

i nput device 206 and a signal fromthe container input device 204. The

15contr ol |tB? CORETPIAN CAMPOBABIS A HEhEONVErSion @&P@Pe@é“tt%@r%ﬁﬁd@%_ conversi on
machi ne 2k@thdPhmBihordRhREgS. NeRe EHRHEPES irRiudddn1s8Be4<dr 233 RARSE but

al so signals the conversion conponents of the conversion nmachine 214 to
produce t lemaeosy ABH Y sigrBgrarogiantiing &5 datmeeedsst toslatermingthe anoudes a

processor i, 2 dISgEsE o 'cBhirGIAL LS RYLHERTNS 180 M Hi1eeded to

determne the anbu
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

8



20 of dunnage to dispense and to control the dunnage di spenser 210 or

el enents thereof to dispense the determ ned anount of dunnage. The

determ ned anount of dunnage can be expressed as the nunber of and the

| engt hs of dunnage strips, a volune of dunnage, or a length of tine to open
a di spensing chute. The controller 202 determ nes the quantity of dunnage
to di spense based on the 25contai ner characteristics inputs and estimated
rel ative d@gkadngeradpyviiey @ Wirglegssrempie gantrol gevicaea pskio iapwenayl une of the

dunnage. Tia@nﬁa%ﬁwn%m:m# ) r,oénéQ@t&/ﬁ}éﬁgﬂ?ﬁylﬁégepﬁi@@é&ﬁ%HB%%G!?.funCtiOn

of length, for exanple. contaln acteristics are input via the
char act er i ®epesior iiputtingeanccidentiiving whie e maie Ichadestedistitealsa comteinef. As bar code
reader; o r Ladlc dlF ' cont ai ner 232;
a mechani L‘rgqt?{i 8%?‘(‘*35?96@@9@?’8%}0 gg%ég}ﬁéeet?@flg%@gﬁgggérﬁ%hei?%%bﬁge or ot her
poi nti rg diéimeceipnaof thectonsainereits dizs phraotherahavadiatstica thea wilhdnatse fhesh- but t on
swtch; ato jtch, a.fopt switch: a rotary 8 dial;. a kneepad swtch;
a wrel esséopg%‘?re%?otﬁt({é&?r%%ﬁ]@e%ppéoqr%? 8”‘W@§?Ié1‘l’wag%lg%{j'isp?%ﬁ'i on (RFID)
reader; and g ﬁgylmlgm chaydateristiensarn bﬁﬁhmﬁtﬁ m@hyamﬁer@’;th@rysn@m for As
inputting and identifying one or nore characteristics of a container.

not ed aboﬁ?”%%’é%é’cﬂw?%qkﬁgpr AHBTRLERY: fRd sEeriniedRIPrmiasd.  RRUMING ner 232,

t he 5di mengiaediserttfics MpuEaBYied DL andl bforsd Frthe MerRbiyer3sC BrAdeHAMeadnCS t hat
will enable the controller 202 to determ ne the appropriate anmount of

dunnag¥ t GMdRREHkRasIS as eachrpeniaipAE inteserirhicdbe ehrRA@istieabe i nput in
many di f f fefdl 20RY Oneivhpes nﬁsﬂmtélhdgmﬁaferache%rsﬂeé irdHiREBLAGARY LY, and

ei ther predetermned, I nput' Vi a _ aracteristics input device 204 and
stored i n bhareodeenbio) thgeoniselien@Pamili hea 1ok uinn elsipigblesioredas theach

cont ai ner /4 t A - + Sh i j . e way to
i nput the H&%“H?'rgi ner c a@glépgrqla@tgi%%gﬁeﬁ@m{@g??dedggp%%@dggﬁgod%’,en\%\%:i ch the
cont r ol | elbage onith¢ balcedeidesiifieg comater olkracteristidsl iepwitamddtie inmartuady-nenor y

226, eSO o BT it S AP AR R

15sel ect edoestliame0edadegtarmind theuldinesismierpah dntpty thatairee ioai mher .

Alternati Y)%lrc,){)’detor}%ther container characteristic, and then determine how much of that
void remains based on the estimated relative degree of fuliness provided by the
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



controller 202 can determ ne the void volunme of an enpty container fromthe
barcode or other container characteristic, and then determ ne how nuch of
that void remains based on the estimated rel ative degree of full ness

provi ded by the packer. If the system 200 is used with only one size of
container, the enpty 20 volune of a container 232 can be predeterm ned and
input one tinme. In this case, the enpty volune can be stored in the

control | erameotbeym23ass tndnpusiong aredsthpateticelative: degreeof RUpeshion aneeded. Then
the only |gbq‘%m€leeded for the controller 202 to determ ne how nuch dunnage
to dispense’I's The packer's estinmate of how full the container is. 25The
manual i nput dewitioeilddtated etitioslinesriiotiemesntual mputidesceream prdvtessel ect | ng or

ot herw se i nputt ted rel ative de e.to. whi a cont.ai ner

P od by SHVBH itk TR pp R e o bty SRR 7Bt il eRRb RIS S Wit
one or HYDI @o\ided2d8 prowaﬂ‘ee@b@bmovtfotdboumeaﬁédrmtlﬁgutrcﬁinahsszd@gh@ﬁ of

full ness. The nanhual i nput devjce 296 can i ncl ud

m cr ophonedeVLasoBPWRH, & RIONGIEaN IRniisRHIPRE" ¢he GE%”%?”H?H@P yp‘?% Wﬁl ng

device, a éé?}‘éﬁlblt?@ftﬁ@rﬂnp@ deQicead siief, 9bredanthidl candreHgs alidntiflumaf swi t ch, a
foot switch, a kneepad switch, a wireless remote control device, a toggle

slider, a atignE HebvRenseyPiyncy Bl ae g packer paHMOye te sligey I iecrositeans f or
I nputting Qe%;sté'ré”&é%té ea#e'léf@e%%gre‘é%% déw!ﬂert%%%.ﬁ&rnsﬁnéd)n’rﬁé Bghe | N the

illustrate di nent, e manual “1 nput devi ce rovi des sever al
di scretle itmpriof iopui eansbdpronisied vearpttqucézrﬂmreaﬂ | Alterpgiveal, Ee inphecaralpial i nput

devi oo 20oRbaY LS. ANRKL: S4d.0n SRRU STyt SETRAAGRORIY o DGR, | SO

i nput devi'ces ver can provide an inf € nu rons, limted
only by tmvmbrmmdmgvapyuraifty bfrletahIpatprmiﬂaded:e A sl | der, for exarrpl e, can

provide a continuum of_ optiagns b enpt .an packer can
e e sl der Edmafial S BP3eS EhaBRE s Binta ARt e i et e e R R o o0 10
whi ch t he Zoandami m;eembsdnéd I|ri e samde\am Alsorpiagiof thlernaa‘,kelccamldilﬁrspféad ded vi a
a touch screen. ternativel g iE t can be %lded by the nunber of

i e b o Seneods ibfa 4 aue-eancrs fordentif Haa iaing e Tew it AR aorong o
plurali t Yy eetim@d brriReFelRfi®y HE@de of fullnessd| B}esﬁ@dm@jbmtm&saﬁﬂé/m%o@r%eand t he
cont ai ner characteristics input device 204 can be enbodied in the sane

devi ce. ACdEr@@NHgllsy indhat cgae I@é'ﬁ incHigedv aige gcogritign software to identify the
words spoken and match them to known containers and degrees of fullness.

Such a system can be calibrated for different users, such as at the beginning of

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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15a box code into a m crophone to identify the container and then input a
selected estinmate of the relative degree of fullness by speaking into the
same m crophone. The controller in that case can include voice recognition
software to identify the words spoken and match themto known contai ners
and degrees of fullness. Such a systemcan be calibrated for different
users, such as at the beginning of 20each shift, by having the packer
recite the avaiAsher aligtmalivg set of inputpdaps earyinglusierastimaiereitnesyyi ons

i ncl ude e 2 59 , 9 I o ful I e nd full 250,
whch o o B nibahd Heany O TROSE fnd i Bkfiuo BBGREM qr it AN TULL 200
i ndi ci a 26@ex@BRncedpacksd Goulander2if0by lookimg iftoracaftaigeapihadalhaving any

representations wth correscﬁonai n%?’pneanf f AL sel (;tirn@ tn.e de?i red 25

i nput opt i YIL SSREWTES "3 PEISHIS Y SO SWAEER' 62 UETPRECEA"BFEY of a touch
fsclr Ieen .5 Al Agditiaxtally edgynotebi@bbvg ube mlinh_ehap@tajevfc@rzfi‘@locdnﬁﬂblud@a Iagineam-% glnd

ull as options, sinc n enppty container and a cont ai ner,. proba
Wil not  TaiaBRe T Midgatr AP stubge bamEE sdivty &ne kel 651 HiBEr ror or a
faul t condhbhhebhdovaoThe coRfibiier@0pehEresdr sk Mlel ledi®d MaBRaNEpRGrdunnage
to the container, A full container is a 30container that generally can be

passed al dA§ cPBRRINGRChABSEERIehIBAYL IgidesminENeA)OWPhdyanzaa erial to the

cont ai ner . gisAMIERRH iRt RYE IR dofReifdn RhchiRBBl 4 9PblRNBe $RdIdbRFhinde esti mat es
of nearly enpty, half full, and nearly full. These are all relative degrees

of fil10 t FRIAOWH of HeRprAs: enced packer could identify by looking into a
{ai i t hout ) . L : ) terial
e arner i B R BP0 o EXRENENGE RS dcd sage roteri o

to a container for ronally, as ve, e nanual
i nput devi2fe0@Dauiapentmedtae Ihthiei pasked gstimades thial thel ahjedts imitiecantainasi t h

settings t f ., 1 he.sl i j one e. The
controll e?géﬁgﬁﬁﬁﬂ&%&gﬁgggguﬁhde/ ° ﬁﬁ‘%&@?”ﬁrﬁnh@% éo%ﬁ%“%édgﬁga'@g%ai ner
char act er itbati 800 oyhit ceotimetees ofl umntbe acamerdedad fit wimn ageainer.dKepeinge and
instruct the conversion machi ne to.produce the determ ned 10 anount of
dunnag, et S RURERAE Bad B PR B At R KR e e s S TP AE I ity nas
vol ume of R4 cORbibbAS thepnddtemiies and blitpuha simeker thesbhi@sR® rhleiing he
objects in the container for shipment occgg%ill&%gout 70% of the container,

( p . . .
the contr A1PdP dispeneanOR sPeliimeless efitiinnage i 02U RYRIFEeRYBeISf VRiinnage
are neededqglipndi!l the container. Know ng

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, (i) 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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15t hat the dunnage has a volume of 72 cubic centineters per centineter of
| ength, the controller can then determ ne and output a signal to the
conversion machine 214 to dispense 100 centinmeters of dunnage to fill the
7,200 cubic centineter void volune. The dunnage conversi on nmachi ne 214 or
ot her dunnage di spenser can 20further include a dunnage di spensing input
device 260, such as the illustrated foot switch, to nanually dispense an
addi t i onal CHHB0A PFFEIRAMHEFElacted iRBUiRRiREANddhR PRE REBOrRidentified ampunt  of

dunnage.dedipiaiiaRgioRer iieeRAEC! 1t oR0R A od baRaiARA L AMING 1l spenser

210 is insufficient to e voidin t cont ai ner
dunnage d| eupuistigngl ithpyiundage Q@W\@ﬁﬂorMmhwetor to;amonentbéh@rezstosmmaerat e

device, DUl AR iBfedd M3 AT ARKL BRodiRPH ASoAILe 1L aBRIRL 4 PgafRgual | nput

devi ce 206 container c errstics npu eV|
exenpl &y dwtiagd. f or controlllng an amount of dunnage to be dispensed to a

packi ng containgr. includes the ste of (i n ectin n i nput
option from nult p%eéec&pgéfeé)[ & %3?@@}6}%@@%@@#@‘?ogg@{ ’8%%

repr esent mbea atdropredres pedssing @bmm dﬁgﬂi [s\Wiedh & roRiy aianeypihg fl Il ed
by one or gp%dductsto%gg éH% entlféwn% one or nore

char acten‘?tf1 QYRFS: RIeSSioaA 190f SW r("H“')‘ HPUR Y ushsceegnal

i ndi cat i n_g:ngplgwmwmg/a@fndm@geaﬁ@cl@kﬁ@@mweﬁ H@us@Q‘BF axdigplebased on the
sel ected |nc%qt option and the one or more identified characteri stl cs of the

cont ai Her . TOHEEINGrIBY I} CRPCERLLAiIBRIAY LR InsHslertpuging P'E“i’ RpMOKR aRASAIE si gnal to
a dunnage tGQW%rééﬁalsﬁ%%hb @Qle%fa@%gga%‘%ﬁﬁéﬂ I SRR hedl | ock

material into a dunnage product to di spense t eterm dquantlty of 5
dunnage. range offpriiogs| é&ﬂeWﬁf éhéélﬁeﬁ@fwnbéstfpre%rbhnﬁblderﬁﬁ@fﬂlaﬁa pyabgode, | east one

of speaki rf%a&hﬂ%% rﬁd@f@@@ %%egﬁfrc%%h ginBtté@f sg@%{r‘lgﬂ%t@at oggl e sw tch or

rotary dia pi ng on pressi Oor a knee switch,
t ouchi ng anicpbhngcrassingd giplemgionpresainga [sutiome mosinigt & toggensviedhi arki ng a

neruds ¢ ooe wal SRR AR AT ARd i B RCA R A AR, Yol Ct

di screte aptkiogna conndumilmgjsseefc&cetxangle‘ roma |linear range of options.

Li kewi se, the ent n,include readi a bar code, reading a
radio fr equencﬁ?&@ E;de( ?@F‘%‘r{gaf@m abﬁ@tatw%a fivR{Cketai cr ophone,

sensi ng am:bumpﬁmwwor @él@@tmg@w ﬁnpbub;bm frdfR el raBg@of MG @oBMMUCR ifut15r ot ary
dial, typi Bg on a pad, pressing a foot swtch or a knee switch, and

clicking & @Fﬁ)u-f@‘r S%@H@ st@r@,pa@mmeeselectmg from'h@'3§ré*F%tE‘1PPh@Dt§7cné6h%tan
includg selcsdd dvphyr QSV%%QFPLE;O%WI 8 fuwg?rm RET RltSriaivety, 1RRLRRE

sel ecti ng an i nput Optl on froma range | i near continuous I nprl’}l% Optl ons.
The sel ectstefmgcaénI@@ue!aﬁeheﬁttmgﬁu@msjew@heulwtfqp@ﬁmsjtk@trr@t@eurrq@hy edmty.ons t hat

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
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20i ncl ude enpty, 25% full, 50%full, 75%full, and full. Aternatively, the
sel ecting step can include selecting fromdiscrete i nput options that

i nclude nearly enpty, half full, and nearly full. These exanpl es are not
meant to be exhaustive, and other devices and nethods are contenpl ated for
hel pi ng an i nexperi enced packer dispense an adequate anount of dunnage
after estimating the relative degree of 25fullness of the container. A
second exearplanggesdibpriisee At 0 bfcatecsyist pankBQOstatiay cdae!ns a manpaldspuit

invention |s,:sh I I T I r i st e 00, | imlar to
t he previ o%%’%en%?@ﬁfe,a 6‘%@(192%@1@@@ cghéﬁe F g&éer\ré\l? te?%%%" orir?éd@%dl@gs for the
packer to statbrciatiedas aeshiveptr@30rfel siuppoeindegb@eondthéutdmaiasr 23Md parti cul ar
means for 30inputting the. characterigtic . container, specifically
Teans for EHGTAHY P it ERk 35 s fhn Bablouf niRRBHS Sase BREPRE st 2 200
descri bed @hpyeontalies. syst em 300 i ncludes the controller 202 in

comuni cation with or incorporated into 12 a dunnage dispenser 210 | ocated
at a packing stdtirgine Brse"{ﬁé‘ﬁle”%ttéodé{nﬁ%{nmm?’h‘ﬂﬁlﬂ”%gglﬁ@e@@ '%ﬁbﬁ means for

det er m ni ngseHRBAH PRSVIddRH 86HtRIULES Fige MR BBLOMOraMith@nsénghudes a
conveyor 230 for supporting a box or other container 232 articularly an

RSC wi th ofiecreie inpuiontipaporithaesimaigdicantaingr jullnese| Agdiianalypiie ©paes 5of t he
tCﬁint ali ner-fopg%%hﬁm&@ﬁgero%'o@%re%H@M@%r&harafc isf?@éﬂmaiudb@_egﬂnu@mg'o@e 306 in

s system provides a continuous range of 1nput options rather than
sever al0 dissosetsdor agtatmipjng lengthf width, lredewsighiglireensieia efithe containeness.

Addi i onal die HAC REANS 0D Abs BT A Nt B NS o TRIf 1EOBIAIINE
characteristics inciudes a plurality o sensors for detefrmning |ength,
wi dt h, andidseiilgdt syditarer®00othe afmrmbre featureaianeden@et Og comen@yisfearn80 has

many sim |l ar featur in_comon. . w.th the eviously descrihbed st em 200,
The” comor a2t e RsERTPRP S Bettrl Rl PR lstort i i e B e
descri pti ahamfeddat desyiptiens 304 ofithé comeisd auctural edp@eatsi on rat her than

repeat descriptiqns of all of the c stryctural elements. 15l n thi
SysterB300.  t hd HEREYSIT 00 e Goto Rl 2drcldes. o1 5 1catPlBE To ABS OF Ml

outputs to communicate with the packer. For example, the controller 202 can

output a signal to turn on a light 302, provide an output to a display 304, or
otherwise signal that the system 300 is ready for a container 232. The controller
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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outputs to communicate with the packer. For exanple, the controller 202 can
output a signal to turn on a |light 302, provide an output to a display 304,
or otherw se signal that the system 300 is ready for a container 232. The
controller 202 is therefore connected to an output device, such as a |ight,
a display, a 20speaker, etc. A flashing green |light, for exanple, can
signal that the system 300 is ready for a container 232. To begin using the
syst em 300314 &re rpawrked onmael sweomimmabmketzwademt thedepee Rihigngdsd ti on by
registeri

i in ne cqarper in.a rdterm i t ) ing station,
where one ‘%PRHﬂ%gggn@BP%CtHgB’e& tﬁ%\ttor O@% éaels OZ}&T’ gérﬂ%g%g?% gSI ocat ed.
In this exgpguifalld th@eeitdersgjéme&kfethe%lébkat3tmext9ac$<gn@eran;apar@nelqn thde
conveyor ago f.or an i nsi de cé;)orner fg {ﬁcei Vi n {%} of .the contai ner
232, and AP BF hErkoRVeI2I0mRResida ol i EoR AV, G e Rrp BYeN SHeor
adj acery tdwes &¥rtAs kedckdildd é‘xt@ﬁcﬂ@@énéré\ﬂ%/ @éffbé‘ﬁ(ﬁélﬁlar\/@rthé eiabotndsighef the

container 232 that define the corner. 30ln the illustrated exanple, the
| ocat i ng HCRYRT 2800 When beidpraximily sensars 31§é}ﬁ‘gr3<il4lciﬁt%rt%4‘tlta¢ to and

adj acent be‘? Pgﬁ‘duﬁ’% srdeg o@%vcﬁah@émé%z &£8both P Rditiéni e Shgofidt &idi ng

per pendi c rom ence 316 roximty sensors 312 and 13 314 are
nount ed orslmenth@w@ Gimend the a@rktémeaa Aisariopetielopaigddn BeePAKNa he

prot rusi Oty SEFPECH] Yilning oELERG RELTRRRERR BilEmaRighhe cont ai ner

232. Spec cal enc 0 ex ends general ly
paral l® to t héSedlsorescankonwoﬂoctemens:memeyaas@edﬁﬁna@aérom the sginspisgoconveyor,

e D pSh N B2 unsl TR R by 0 s SRR
sensors 3lRe aanscdd 6 deteaninetthatengtreabwidtis poihei cogtasnate Spekifichiyy, @aont ai ner
232 are Dokl duBgPhs el I CRILISAGT BR A LNELR IRt e GRT ST O e
changi ng tdgciet 8shinhsareRenpéipghtictiar ais&plce Geedseane tbgyor 205ensor s at
known | ocations then neasure di stances fromthe sensors to
15 adjacent side of the container 232, from which measurement the controller 202
can determine the width of the container 232, and a length sensor 324 spaced
along the conveyor 230 from the protrusion side 318 of the bracket 310 measures
the distance parallel to the fence side 316 of the bracket 310 to an adjacent wall of
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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orthogonal sides of the container. The controller 202 anal yzes the signals
fromthe sensors to determne the length and width of the container.
Specifically, a width sensor 322 across the conveyor 230 fromthe fence
side 316 of the locating bracket 310 neasures a perpendi cul ar di stance
across the conveyor 230 to an 15adj acent side of the container 232, from
whi ch neasurenent the controller 202 can determ ne the width of the

cont ai ner 232, Hicantodaig?dr @iﬁ}%@ﬁngﬁﬁt@)@@éﬂméﬁ@ﬁ‘ﬁ%%@r@(ﬁimbﬁr 030 from
the protru fof aral |l el
to the fen?:derﬁg?%ﬁglcg%re ohttﬁ“%?%}%ﬁgtﬁ@%?gﬂr&w an a ggﬁo%gﬁrﬁw?rﬁe
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20l ength o Nt al.ner ei ght of the
cont ai ner éfégggpﬁ)gy %@ctl%@?r pré%rl xam})ge gﬁ??g&@%@%g?ﬁ%ﬁ %@gg% thg top edge of a
fs: de \ggﬂsl mprammmheghﬁﬁaaachae:gmtt/glljeesglcﬂedmhﬂ!emwwagq aelelehéglat:cesltght hfeI

ap ne acker war i, S cing a dista 0 e flap,
and’ ¢y pi AN e e aP RN EBoR S stariShiaer Bl A her ght
sensor 330mdaseed width 3Rases tb@&fne\wwé;h@%2329attm9$1|td@se/\mebsmwedr@lsthe flap

328 to neasure a verti cal d| st ance adj acent and para the side wall
oo L heT arvohSl ol ok Srorhe tbedss Ml Beauanonhl nadsio A B 505 can

det er m ne ifer &Y @XiovabR el EikcothetiRg m%@vésert m’ﬁ?ﬂt rhﬁ%qaémcﬂw S

measurenent. The controller 202 can provide a si when the neasuring
step 301 s hipntal whes thasepsopnegghicsrige Qﬁteéﬁéttﬁé?e flaRynif the‘tﬂﬁpdﬁtﬂoi ng a sound

froma Spﬁﬁbnta?ttﬁe me sured EP&H%Q@H&%M%H BO2itReL BEE tf&ﬂ%r%@?@ﬂ%he

det er m ne I "Tensi OoNsS I rect or can conpare one or nore o e determ ned
di mensi onghamthe acamléwemmpémen goNtRINgST yin Rnyatesesiiteexast dinensims arases

confrm e nBeksaly SLER0Rens.ARdLEL AhenuAlTELRE of i GFAkYocont al ner

For exanpl e, trol ppr oxi mat €”hei ght to each
hei ght val ue sterneelqwenthyeﬂmrgresmd ireehien atsherotideses systetnuz0 foei ght to the

measur ed i The LS tr { he asu wi.dt h and
Tengt oot TRETLORE ah rop Sabateliied Hevsiol bt edeind R R PERLEN Db & ror e
accu[) iat ef lblapeamsesebbfedhrtezaﬂuwm@dge sf amtdi@ Wmlcﬂtﬁemeﬂaﬁlgrfahefyﬁatrml 0than a
novabl e a i nce the ap . 328 noves m ot be perfectly

IOhort sontahudaRA) Ee0 Serilosich, Brokas s drachare Bacsot il B8 1t the 1 ap
i's not horwm@méabmchmdér’aaéubmdmp@é@bbm@g@tek@j gﬂsota@erhdor@@o%%m@hed ess than
or greater than the actual height of the container. |In many cases the exact

di nensi on&d@cenhibe rﬁ@é@%’é‘ﬁ?@ﬁw%@ digct ﬁéeﬁﬁﬂfﬁ}eéﬁ“spﬁlaﬂ@léﬂﬁh?ﬂ%%”n@t ure of
the dupnaggeadsPg SaHRA! di¥tant foRT £REGWN bBYIESY tPAh BLERIM) WHER oGPy St em 300

for
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
15



15 determ ni ng an approxi mate hei ght di mensi on of a packing contai ner 232
having a flap 328 secured to an upper edge of a side wall of the container.
The system 300 includes (a) a registration device, such as the described
bracket 310, against which a vertical side of a container can be

regi stered, (b) a sensor 330 positioned adjacent the registration device to
direct a sensor beamparallel to the side wall to 20neasure a vertical

di stance fheamafremdmewiderations peapandicolanigpahgaanas pidas ebithel emtane® teonnect ed

to an uppef.edge a%idﬁgﬁib%gfs}%lelndoz{ Iei'\gfh cﬁ'ﬁ’i@h%ﬂ?‘f thePhtdifdr. @ control ler 202

for determning a hel the contai ner based on the neasured verti cal
di st ance. Thus,Ag meniioreskatioveningiadeoot the seigpt sarisde §3Q, widtthezhsboB22,

determ nin 25 hei gh j nensi gn. of .a i 1t i ing a flap
325 secur AT TBAN Toar kit orang! dee KA peop AL LTS B i ng < he
steps of pstaetindiciangabeittondeantifyathe anglater @Bator gpedify itsheze; @ndés @dook-ng si de
wal | and dir‘e@@fi 8 g}.sensor beam paral l.el ta the side |l to ,neasure an
appr oxi mat'& eg?r“} regh IERRNYN e HE SQURINGRTFS OTREPYEbH NF W RE S ur es a
vertical dirgidnag shewasysterdwne BersitdiiePR02 6art Beterdmetinacepty dbrmainaced flap
328 adjacent a side wall of the container, and the controller 202 can then

det er mi ne WIHBE JRM BIO0KHP (@816 HPREN NHMEAVEN237 Of R CRIEUSHPG HSdi st ance. The

met hod al sR)GA8 froRFEdHHSinEN@nEheR%s BbttddrdhR0o5KRNE Yble RAFEF if r oM known
| ocati ons perpendicular to orthogonal sides of the container to nmeasure a

wi dt h th mgR8MefY-and a | engt h di nension of the container. As menti oned

above, in plac j SRAS 1 ength

sensor 324, thz\sgé%@é;?rnegr%ugi@mze céngﬁbt’eﬁgg%aec\rwﬁlﬁtr?ggﬁﬁ%ﬁ]ﬁg?{ﬁé’rco@% eelror 50t her
i ndi ci a t A2 arid deiermideshowyult e aooidirdrier Thazoripinep@a? shouldfirepdy, and/ or
a look- u I i ry r he, .G ' ' y
2 o0k RABRE FAUE TR LS AR PRBLI B S1Ag: 0y SR
det er m ne théeornpiey tacaphaking aracoivhere dhjents & beskipped tabbe pkcededthien t he

menory, 236 _or_.b hcula i ng .t al u fro ont ainer, di nensi ons, obt ai ned
(¥ om 555 odR A ap BE LoBeLtF iUtk oM 680G R gtk AR AT
enbodi mentaddtdi@inggs kethet dieraih@rai®l thetrackdreapahaithe toddeafut ciigirey m nes how
full the container is. The container shoul d al rea}g have one or nore
obj ect's i RECRAIPTENtoEbAAANG SHNadee HhiNg, Packe' PRIoRE NN CORIARCAIS he
contai ner P 1fe PAKer BEn BBRA tNNERaiRb @StristeanPRitsdUtRRethCcaptRe pl aced in
t he 15container. If the container is full, the packer mght decide that
there i s WEIHERY BEEPS 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 fuliness 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
16



add dunnage to the contai ner and the packer can send the container for

cl osing and shi pnent w thout adding dunnage. |f the packer notices that the
container is full, the packer can send the contai ner downstream w t hout
waiting for the nmeasuring steps to be conpleted. In that case, the packer
can reset the system 20300 for the next container either by indicating that
the container 232 is full via the manual input device 306 or by renoving

t he cont ai SRIEr2BAT ¢lOAHIEASIPNEE I $yNdos 42Ucbna hand gestofe anilepqsioR e

determ nes, | Lt P@‘ﬂ( he
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dunnages vaiepms,entnh@thmpuge pebpiidneecpregesingathe fdebtaresifulestssimties etc., the

troll 2 t hen det th iy ol d di t
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degree of disdrbressiovs avithivethamingk. |nput devi ce 306. A nmanual input includes
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sound, a t@lfle athdiAPEs cﬁlﬁﬁa’dé% dfé%@ﬁ's@oﬁértéx%ﬂw&é tRE IR RAEARhclRleCa AS 1N
t he previous system 200, thé manual input device 306 includes an

i | | ust Hoat i \bsiiab BRPresantalian @fch il CANIRNGRsArT OMPHEANNMAINGT anskeltaneny raereest i mat ed
relative d&cﬂ(ﬁﬁ Qi oéMhu'n@fésrheTﬁé‘ck!e E%Ha%'a%e?c%ﬁ 't@%‘ﬁé’&%@s’é cia 5

representlngt e range of options representln ree o ull ness in
t he cont aimaichege qu@BS@mﬂmeamrltaldetwtﬂ@néhezevaliablmmwah'gaddmmnoempt y to

ol BEAR R b RiMed Bifle bR beic?MAfed for ine raFB8 o AhEAGE BapKfe @

vi sual guide Ssel ec ropridte re junt  of
dunnage t cbecbeSepx&e@eTh«Fﬁlusmmmrpm&a shdven mrlﬂGcBafocamampkeL inteides Baeh sual
represgntation of a ful ont i_ner. ont ai ner. .and/ or. one or nore
bart ity ThPR B fbarsnentBRR i B Ralh Bk 66 B8P iod B ing Hroer

cl osely rr&ioahma;rh bedégrebsestilinésd that canbesaieticd adivall bhecgreabhabdes r ange.
In additio as an alternatijve, an inclined scale can be provi ded for

the range c&a fH'bﬁ?f&@@ef R &agarly empty container superimposed on or presented
behind the triangle. The illustration also includes indicia that indicate an

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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be selected. The illustration 238 showmn in FIG 5, for exanple, includes
such 15indicia as a representation of a right triangle, with the |ongest
side indicating a conti nuum of degrees of fullness that can be sel ected, as
wel | as representations of a full container, and a nearly enpty contai ner
superinposed on or presented behind the triangle. The illustration al so

i ncludes indicia that indicate an approxi mate degree of fullness as a
numeri ¢ vataregspsodhtoaan astimated degpe affulingss Tokegied indbatikistisiiorvofine, e. g.,
25% fill ed 9% fi.) | . % i Ll o LOr en
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dunnage product. I n place of a touch-sensi hl ve device, the manual
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body, suchy@mabBeliRRAKE 21D, Relthdiated IR agpedpHdtd amdemt SfedurtRge fagat e ts
di stance fromthe sensor 340. The 30 distance is correlated to the

rel ative dég‘ﬂ@"é%r-of ful |l ness s_hown in the. il ustrajti on 238. In FIG 5, the
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di stance fromthe packer's han ~the sensor, where edach position 17
cor r espgondionireller2(@salserade gravistsr 2 8igodl indicatingss reasiasatiedispansde

illustrati A il | ati : 40. i
Fle 6 widimnat8, ot B e felssPbudht 3%k FaPoBRG S RaChe B8P ISIRT | ey
ful | ness akadpfouta @OaindmEnheange te arsatid ghtitd inditatatiabtha sorghioan232 FI G 7.

The contraller 202 can determ ne the 5 estimafe mount dunnage or

degree of |§8[qq%¥§e%§§é%ffgﬁstbﬁgp Wﬁeaa?g[ﬁqga‘”ﬂi'ss{esﬁxg‘?r éI{"Wgag%'ntrol I gr 202 then

out puts a si gnaf the packerascitlesitgatahe tontaimet nebdsadiineray eudnsge mé@rth@10, t hat

i ndicates the a prEpri ate apount of dunngge for that gont ai ngr. Oace t he
thd CHEB AL

cont r ol erCOAAINYSIE IMhRRACKING ROSBIGATN R PacHHh 780 &nale Ao SE ol l er 202
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of dunnage. Alternatively, the packer can manually control the dunnage dispenser
210 using another 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 fuliness of the
packing container having one or more articles to be packed correlated with the
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dunnage. For exanple, the flashing light 302 that indicates that the system
300 is ready for a container can change to a solid light to indicate that
the container 232 is properly registered, has been neasured, and is ready
for dunnage. If the packer decides that the contai ner needs additi onal
dunnage, with the 15container still in the packing position the packer can
make anot her selection and the controller can control the dunnage di spenser
210 to di sijesisatioanandhe cogualier i20f intordonunigton with éhenaentaigeyinpuhdeyieecker can

manual |y ¢ t . i . S | 2r | i ce, such
as the foo?&%é'gaa}hegﬁaa%gﬂ@?fgv'ggggé%%gj%g%@deeg% gag%@ggﬁégﬁiﬁﬁ%ﬁ onal
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and 314, t?fé”@ﬁwg%%@@wﬁégwtéﬁadmk control | er 25202 can signal that it
is ready for anQiBriinghpH RictRyd fBY cadIihgldrashbing ot duh8hde Bl for exanple.
Thus, the system 300 1ncludes a device _Tgor controlling an anount of dunnage
to be di spéprensetdo a nFakikpkgnEHar aisierthigisypteahd0binclusies tibpiees of (i} ncl udi ng
a contain i ' ' i f Noxprlg Lshkcs of a
Sopacki ng. Sony it ofe th Eftrfiefalad RS o oDt wRBIe IR AGIEINEL, T, Ot o7
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correl at edeVfVthlIjr‘%s?ﬁt’fe\riihggorﬁtg[ﬁt&&e{rﬁgit(IuQﬁ?’d@r&ﬁgﬁgﬁi{ﬁuﬁ%wgﬁgﬁﬁéf&éhrﬁqﬁaCommni cation
wi th the apandiyrddunnpge toddisperese204hacahtainer basagiadn ihepstincted degr2d6 t hat

det erm nes e quantity of dunnage to dispense.to e cont.ai ner based on
the i nput Lo Tied B0 o Bt oL MBS PRn B URlER Bt ol MR FRIARRDNT cont ai ner
The il 1 ustrati dhed3BkingGlatdesalsonchrcinalutie pr 2a01830igtatfral with or separate

15 from the conveyor 230 for weighing the container 232. The weight of the

container and its contents, the amount of dunnage dispensed, the container
dimensions, etc., can be recorded and stored in memory for subsequent retrieval
and/or analysis. This data can be stored or output in a format suitable for use in a
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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5l east two input options, and indicia representing a substantially

conti nuous range of input options between enpty and full. Accordingly, a
nmet hod for controlling an amount of dunnage to be di spensed to a packing
container using this system 300 includes the steps of (i) identifying one
or nore characteristics of a container where one or nore articles 10are
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amount of lnbmmalgppémal’ham the pmdancmnmcftrfmingme mesesrheqbppmgﬂsnahetheﬂ“ﬂme

ti ppi ng point r un cont ai into a higher
shi boi g riupeudhe fediind S0URY ol fikds HEHE no P AT WG Ghe o1 n
di splay. The pagksiouralie hpsaredlirem 0o deydniptitie prdvitiedi ispeins thet fresg¢reduced
anount of dunnag or the full anmount of dunnage bas%éi rk%he needs of the
articl ®s HRYHORRIPHdE 2 RS gnGysiem hatiaR leeXRpsRared PSCRRHGRA require the

full amouninddisteytR@eate laRH cBRBMRLLI0 a company’s packaging operation 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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19 In summary, the scale can be used to weigh each container before
dunnage i s added, after dunnage is added, while dunnage is added, or a
conbi nati on thereof. Based on the neasured wei ght, the determ ned

di rensi ons, the predeterm ned dunnage quantity as a function of void

vol une, and the range 5of weights and correspondi ng shipping rates, the
controller can determne both (i) the anount of dunnage to di spense and the
resulting freight rate based on the total package weight, and (H) a reduced
anount of dunnage to dispense to reduge.the total package weight to a | ower
freight rate. The controller 202 can é Fde an out put to the packer that

i ndi cat es Wha igeRupéd of dunnage to di spense where the 10total package
weight will fall within the |ower freight rate so that the packer can judge
whet her the reduction in dunnage woul d be sufficient to protect the objects
bei ng shi pped. 4Thenxt I ; i

whet her to proéUce @Hﬂ§¢g§ﬁ§§%ﬂgﬁ@8ﬁ®Eﬁgé@ﬁ%ﬁggéggpggﬁiﬁﬂér ﬁﬂgﬁﬁgﬁt of
dunnage. Asvispauap secuageto amtuppernadgehef alside mabitafdine pootairdedcdreprétimg t he

present 15i nvention provi des, a packaging ,syst h n_ipexperienced
packer ca %ﬁ%ﬁf’ﬁ?@%%%?ﬁla@ %r‘ﬁﬁ" ac@rlﬁ %lﬁ%{eet%{}hé g%érg%%%q]c{}]m% QISSC Igji ng

oper at i onaw diredting &88hsdrikadn batallef toetke eldeongletoohebs @erdmgpproxittats o

ef fectively, Al t hough_ t he i nvention has been shown and descri bed with

: , g
respect t feightdimensipnepiibaisidsialbr enbodi nent's, equival ent al terations and
nmodi fications will 20occur to others skilled in the art upon readi ng and
understandi ng this specification and the annexed drawings. In particul ar
regard to the %aA methodascsetderh peelaion reerrpprising one oV erale st theredovingeger s

| . oy . _ ool udi
R FeFor enta 18 b lon A Y PoGaTRRS b S By dienfEnb ¥ dal bR 101 "0
cor r espondf therflaps and tiedivedimgi steh tateids the stpyofiméagring2bvdrditalpbstbncars t he

SR I QA R AR W S R
struct ur eciiainePifddetErrhinfhgf 4 AElghPHf the coRiiMaTrisedidn tHetrhedRfle@Xxenpl ary
enbodi nent of the invention.
distance; (b) the step of folding a flap of a container to an approximately horizontal
orientation; (c) the step of directing sensor beams from known locations
perpendicular to orthogonal sides of the container to measure a width dimension
and a length dimension of the container; (d) the step of determining a volume of the
container from at least one of the determined height, width, and length; (e) where an
intersection of two 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 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 a
void volume based on the selected relative degree of fullness; (I) 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
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Clains What is clainmed is: 1. A nethod for determ ning a height
di mensi on of a packing container having a flap secured to an upper edge of
a side wall of the container, conprising 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 neasure an approxi mate hei ght di nension
of the side wall. 2. A nethod as set forth in claiml, conprising

one or nore of the follow ng: (a) where the positioning step includes the
step of o [ j [ . s f O directing
step incl @g‘({a% héled g‘ﬁ%’ﬁ“@? f @n%a@ggit%é%§e®§?‘tﬂda{d?§?és%%ﬁcoé f c?gr%gg‘gknom
posi ti on tlonhage tufilithedioptadnampl aced fl ap adj acent a side wall of the

contai ner, and determ ning a height of the container based on the neasured
di stance; (b) the step of folding a flap of a container to an approxi mately

hori zontal orignt at AGsyste® Jortdegersisip @fn_agjprrmﬁia[@héigﬁﬁ@imémﬂjﬁoffd om known
| ocati ons perpendi cul ar to orthogonal sides of the container to neasure a

wi dt h di mPaskipg Caﬂ@ifﬁrli@ﬁbj‘ﬂrﬁ HamEecured taan Nﬁ@%ﬁﬂ%?fr%ﬁiﬁe(vm” ¢Heest ep of
det er m ni YLe) . Al ; i erm ned
el gnt " wednRine?, efioring 16 LEMMRE dolRE Bairst AotPd Feilicat o 8841
vertical spdiagentcanipe registaredeld) defeinnespesittanadeadjadent e rayistedtioardevined

conpri si ng_ . te it oni t he er in redef. . ned | pcation
() the sl 3B seaR SR RE e Tos Bellcbo toPadyB e dhateee B unen
the Clor \r/:/ﬁa ldnS\r/l\dnrpdsﬁtE)nﬂbe;fﬂﬁch&Wmd]?—dislpm_ Uif@p;co@gbctﬁheo ahg_n)p@fr edyé (;mﬂlbti ng a
si gna en t corner of a co iner is not in the predeterm ned | ocation;
(hy "t he- <588 Al 0B GoriHRsTaa e I canoller Re deBriung R PR wB fiher 1 s i n
the predetghtginefBabed 8h it mdaklirdd\RerfidRRiPin@ut putting a signal when the
measuring step is conplete; (j) the step of manually selecting a relative
degree to which a container is filled; (k) the step of determning a void
vol une based on the selected relative degree of fullness; (I) the step of
determining a quantity of dunnage to dispense to fill the void vol une based
on known properties of the dunnage; (m the step of outputting a signal
indicating the determned quantity of dunnage to di spense; and (n) the
step of dispensing dunnage to fill the container. 3.A systemfor
determ ni ng an approxi mate hei ght di nensi on of a packing container having a
flap secured to an upper edge of a side wall of the container, conprising
(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 beamparallel to the side wall to neasure a vertica

di stance froma known position to an outwardly-displaced flap connected to
an upper edge of a side wall of the container, and (c) a controller for
determ ning a height of the container based on the neasured verti cal

di st ance.
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