MANUALLY- ASSI STED VA D- FI LL DUNNAGE DI SPENSI NG SYSTEM AND METHOD W cl ai m
the 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

packi ng device, system and nethod for dispensing an appropriate anmount of
void-fill dunnage to fill a void in a container. Background toln the
process of NENUADLWESSISTEY POUDFHA BUNNAGE DISRENSINGOS YSTEMAND, a
void-fill dunnage product typically_j (Ji) ced in the shipping container
along with the objects. The dunnage“’@ﬁ |Slly or conpletely fills the enpty
space around the objects in the container to prevent or mnimze danage

that could be GUSESntNe bBSRRE BC PrERYIORL PhibR Rpfiker&PNbasNel7dwsi ng the
shi ppi ng process. Sone 15commonly used void-fill dunnage materials include

pl astic f dhed Peeguber, 24120981 whishivtsl iecovpoarste il kpersetydydhisaptarertitanage.
Typically, a packer |ooks into I i ich one or nore objects
have béen pl aced for shi pnent a'ﬁgfaod‘geﬁteﬂkﬁlﬁ\?%ﬁst%rﬂg anount of dunnage nateri al
needed to fill Theeressrdimienton & dirdctec toea pakireg device, Thgiepaarkaemetiosn

controls 20 _dunnage di spenser [ , | ! t of dunnage.
For stri pﬁPf@épmﬁﬁg%ﬁ%@ﬂ%&eseﬁ?%n& Oﬁ@@gﬁe&ﬁgggﬁdeﬁ@%?@gﬁﬁ%d packers can
qui ckl y dejoatamere how many and what | engths of dunnage strips are needed to
fill the void in the container. An_i e%% i.,enced packer, however, has nore

xper
difficulty efficiently 25 determ _nPﬁ Lind, engt hs and what nunber of
stripsipof dunnagehebrecesestashckidgfonel ortriigre\tidttyipl Aledntaicenfe ghpRidry, @&n

han an oWpErICACETRasIEREIC: MR F+ BFF9 D ARG BhaHeonainar a6ng win | <
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.



that the inexperienced packer is nore likely to dispense too nuch or too
little dunnage and then expend additional tinme and effort to correct this
probl em while 30al so potentially wasting | engths of dunnage. To
avoi d such problenms with nmanual packing systens, fully automated systens
have been devel oped to both automatically neasure the void volune in a
container and then automatically determ ne the required anount of dunnage
for the packer Tolavogbsuchqueblemshuemanetlaasking pystemshéllfeadomateda packer 5
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i ndi cat i ngPEhOTeXCN Rt bhaYRMAe] BY g r RAVR'ENIRNEIR'Y 1R SHREASTHERN AL ? | ed by
one or nOIELmMARLAPaSkértoRRaeacdya@ad. The method al so includes the steps of
15 identifying one or nore characteristics of a container, and providing an

out put signal indicating the quanti®yM#aYunnage to di spense to the

cont ai ner bas eghg;br%%@t BREhiEH Bvides|passxndive RBILADR t&FhdTor €

characteristics contal ner. ~ Even an inexperienced packer can

| ook at0 a ir®PEEEMRAd PREKEND OB vthilenpreviding appropprigcraoUte pEVeidffidr shi ppi ng
and esti l.atii ; i AL Al i WLhked. A
I g e i S Cr
the void in t h&ncxetrwilargmdihsa dcenidingdo duninuéntion iotiadestherdtep bt and t he

et et e AL YEEARSR Bl Bt R i b dtaTeged Lo Y,
dest r oyi n@netos niort ebibets folsecpadmgedndhsinetieod alsoviailubidsi the sthpsdge does not
P ﬁﬁgt ;[1%”],: Ii(%e!rg’gi}yggg:%gé ggr%gge? %gtgtglrigtic}soof%dc%%?a{j}ﬁeerl, <yan8 %ng?drit% 'a%sou%pnuttended
signal indicating the quantity of dunnage to dispense to the container based on
the estimated fullness 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 (iii) providing an output signal
2



degree of fill typically is sufficient for the controller to determ ne an
adequat e anount of dunnage. More particularly, the present invention
provi des a nmethod for controlling an anount of dunnage to be dispensed to a
packi ng container. The nethod includes 30the steps of (i) identifying one
or nore characteristics of a container where one or nore articles are

pl aced in the shipping container, (ii) manually inputting an esti mated
degree of ihdichihress glantity bfedmﬁgeitoeirspeasmjto(ﬁhbicpntain:ayib@isagoarthfe)ut put signal

the osti mAsiaapedopr! (hereadd dre tad BRE RmiBre R pagl reeed o

char act er i &nig/erof the cont ai ner. The present inventi on aI so provi des a
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illustration of different degrees of fil|] for a container, a manua |nput

devi ce f ordavinguneluges asorigamitned dawee &xidgptify @Ne s SOTBChAIRSIGISHRS A
cont ai ner A‘gé(ét{@aé’d(]ﬁauﬂér TR sﬁfahbﬁbﬁ&ffé&npﬁe@@%%ﬂﬂm?%oﬂteﬁﬁer\ﬂfat h the

illustratio a CONtro i n communi cation wth the container input
devi ce andname! mmaevnc@mmnmvng:@n egtirpaied wlegnq @frfuwzq%rqhtm@@a@w quantity

of dunnage, f, g%rgé riEvhyo ﬁetoﬁrhgrecé)rﬂélgé the pﬁ?@é@ (Qﬁ'retlél d WtR4he RRitraRd£d degr ee

of fullnes® contai ner iden A pac agi ng system provi ded
by t hetopr esserd comtrcdiat wmvnnmuhlndtﬁm withatie cfamrtanwrramtadelvycen m&hﬁlfﬂ@%@' relative

packaged. Medie Rsr Taae Pyt e s aRily SR SR BB l% i s

and neans doptaisitiRisbtiiongha irpuy balimatedidegtdanf fulnesqmdttheywpmm cdutaimage t o
di spense based on the manual ly input relative degree of fill and the
i dent i fi ed®®H&¥-act eristics of the container. 20The present invention

further provi d%p@ckﬁ?h@%sﬂ‘e@ﬁ pARIRUBYthe @résdheirgbhtich imensiesmaxnsdompacki ng
cont ai ner havin f sSecured to an up Rer edge of Hﬁ%@hde wal | of the

cont ai Yer . memea”mmwg %é@'ﬁﬁb‘@sdqgﬁ%e & wWpeh éx neris KOPPEp M€ an angl e
relative td?o&?;tﬁ's tPhe pa Hnﬁxeéhgﬁ)r‘ﬂ@éﬂtlfyﬁgﬂ%éjbf fokd Blﬁhréct%ﬂﬁﬁc%r ofeam

parallel to the si de wal I” to measure an ‘approxi mate hei ([;1 ht di mensi on of the
si de wal | .comtainer, 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

o5 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)

3



25met hod can further include the step of outwardly displacing a distal end
of the flap. The present invention also provides a systemfor
determ ni ng an approxi mate hei ght di nension of a packi ng contai ner 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
contai ner can be registered, (b) a sensor 30positioned adjacent the
registrat imrmuie:cfer tieteeininget a Acigansidhe lseataineababédbn the measgiede wal | to
neasure a vert,g di stance froma known position to an outwardly-displaced
flap conned€fed ¢'8'3HCupper edge of a side wall of the container, and (c) a
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di spensed to0 reac rerght rate, 'to output a signal
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15descri befoadst aabtipatbighlihaahditeds ddtv mock benrcdw tUEilspIelmeeft@tHeovm ng
description and the annexed rawlqggis setting forth in dehﬁequ ver al
a

i || ust r at iCPBIAEIR5 H3SR AN SN ESHTAREE; AVAE Yo Lf@ﬁ“l?é?rf?é'c?ﬁ ne

however ,

of but a few Ofrhéfﬂ@regj&hge%@ MadtSFehtiraddiahe ifvenpon A drematier mlnye i nvention
may be enpl oyed. Brief cription of the Draw ngfs 20FI lis schemati c

r epr eslént glepeipaskang %ﬁ%grlheo'gﬁ%' e\al g he Talwirg ﬁé%“%of‘h"mfjhe
present iq f&ﬁhé&'éd cﬁﬂﬂmrqs settin g'f@th # djétaﬁlsé@éﬂﬁlfmidtﬂétm@@m‘é@nﬁ@its ontref a

first exenplary packaging system provid in accordance with the present
i nvent i on.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.



FIG 3 is a schematic representation of a second exenpl ary packagi ng

25system provided in accordance with the present invention. FIG 4 is
a partially schematic perspective view of a portion of the packagi ng system
shown in FIG 3. FIG 5 is an enlarged schematic view of a nanual

i nput device used in the packaging systemof FIG 3. 30FIG 6 is an

enl arged view of alternative manual input device used in the packagi ng
system of FI G BIG 7 is a plafrviéw of ansalermitan ilustratiof used ial doejuration with a
illustratiaqgn use unction wt ut  devi eprowded in
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i ndi cat ed ansestdam® ta@ﬂ rel ative degree to which the container is filled, a
control | er °¢an-det erm de t he gquantity of dunnage to dispense to fill the
void imo 15Dm1@ocmntaobyects p&ameeMbene&'ri Mesbippmranumam @IimahathecmllatWe nmeasur es

th id | t | |
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oes not nee 1 VOl coO |ve e cker's

ot s ed Petkat Ras Infissl dEan S AIRaRe Blive ipdr3p 28 wiidn B Ghtasts T e

control | er g tontesilep cah BEteMMirRABE WRBAtt ?rﬁpuuﬁnﬁe 1B e td Rl shesysid gim al | ows
an i nexperienced packer to effectively assist in determning the

appr opi% at@eé‘t‘?ﬂ[ﬁﬂerofArU@fﬂ@ﬁéwetSMSt&Wbﬁb‘éh%m”W@W'va%s%rﬁ%tri?a\‘,%@rvo'HHbe never
perforned jhhecdfsikePRirt Beeded. 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
5



Briefly, the present invention provides a packagi ng systemthat includes
25nmeans for manually inputting a relative degree to which a container is
filled with one or nore objects to be packaged, or neans for manual |y
selecting an input option frommultiple input options, where the input
options represent relative degrees to which a container is filled by one or
nmore objects to be packaged. The packagi ng system al so includes nmeans for
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now to the ﬁtfvaj@srwéa@@gmgmytswhwo trat ildfaded a EdtroneesEN tani iAY@HR@ Provi des
a packagi nggsystem 100 that includes a controller 102, an input device 104

in comuni d8¢ibePTAMURAIcaHRN WERthereretollend02 by iJendiving 9gr BRE or nore
characteri §ﬁér§§teﬂ§tlé§s‘”@ tﬁ@%ﬂbfﬁ%‘? ar@@rr%n[]@inh'éht deRBL1 0BaM ic®fhrdHicdtidn
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20The cont ai ner char acterl stics can include one or nore of a container
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color, 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

6



radio frequency identification (RFID) or other indicia, for exanple, or any
ot her device or nethod that can be used by the controller to identify the
cont ai ner 25and/or its unfilled or enpty vol une. From t he contai ner
characteristics information and the estimated rel ative degree to which the
container is filled by the objects to be packaged, the controller 102 can
determ ne the anount of dunnage that needs to be provided to fill the

remai ni ng V&NANEH theecansdinesi that neersite b@éiHGwaitb@@ﬁﬁ@g& shiageithe many vvays. For
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100, the cgpdaighsd ,nc@ﬁ,{e@,gr&l stics can be predeterm ned, and can be input
and stored in a_nenor ce the control [ er 102 has determined the amount

of dunn@ge t hatoﬁ@%H@ qantgderdi Gplamseqierniined dnameuntaf duanage tiwaheediunnage
the’ cont r ol 2 IS et R BREodRRIECCH ThieS APUEE dnc ot odesB e L nnage
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di spenser ddriirol dre cd:apertmrrEmemmpléptthatoedtroltdr&bhhden!;twdtitt&: dackeage di spenser
110, and can _either control, the gl S enﬁakj 110 renotely or communicate the

amount 'of HERAES PRTGWIaL VYIS den H&9€control I er that is integrated
into the di Spemcdnl@ueAwﬂ b8 Be Rsgratdadhioethe claRngNHispendBi 1t1bpbe

di spensers 1 od Femotel e
y ocated 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



A first exenplary packagi ng system 200 provided in accordance with the
present invention is illustrated in FIG 2. The packagi ng system 200
includes a controller 202, and (i) a container characteristics input device
204, (ii) a manual input device 206, and (H ) a dunnage dispenser 210 to

di spense a determ ned 25quantity of dunnage, each of which is in

comuni cation with the controller 202 to provide inputs or receive outputs
from t he caathalshewn20@intgthopaesaiaicaed4 thuireagenversgemsehing 4, sr aretbi d-fi | |

dunnage co i 4 verts a sheet stock material 216
into a thi @ﬁ@ﬁgaﬁﬁo ﬁ?és@(eﬁ% %tg@& @éﬁer}@?vm d-fill dunnage product 220,
such as the conVi¢ suomgwmainvessich sakbiae@1i s pbshiorféal &t ra padixing3&atidn/6, 589,

which is h ted h b A enpl ly 222
of Sheet oISEIRRARBRIRERHIEY TS A ( f ek A" £4n OF Aea<RORH4. Paper . Luch

as that 5ShMd@w@ﬁagmg%uﬁb@@ﬁbr%ﬂpérﬂhg bhﬁnf&hﬁé&eé@dm ﬁ'@eﬂhé Bea2l4, or a
roll of one or nore B|I€S of sheet stock materi dunnage

conver si onCARPheNADg il|ustrates ambpaigenl the %El@igﬁgfoﬁ‘t’%ﬁioﬁrf“a@ﬁ?e di4Fensi ng
packagi ng pBiigsAR a&@c&t%%h%)%rzs’é?’a\n SR NRGKIORERIRd3IF08 2 NG IHIgs a

packagi ng surface for supporting a container, 'such as a table or a
conveyor . bextyicallylinghe Wradf eibeda moRnoUds digaegtairasHPE&Riveil machi ne 214

I's positio ré\?lfé}ﬁ‘?xgtﬂlag ,icér)]r”é’ﬁﬁ’&rtbo%%ﬂll %htﬁﬁ%mtﬁrays arda1iBeEo \%%?tH

cardboard box yplc orm o eit arec angul ar slotted
cont ai ner ¢(RBa@NenR8h campaciisgdffel shiprgeritl aties theosorwestweaghiseydld aront ai ner

W th 2 sepgiat Buidle deanal oiheichasoNt 2L0RMARA FaRSAL ARG T or Shi pren:

after the conversi unnda enser di spenses a
det er mi ned quanthe yordfolldudRgevides an oulina siga rmiidaiang 2@2deeavingds an out put

contai ner Py GridedgiERRRPRG BLBE et ohi SHan @ 5587 BRa o si gnal

fromthe cmhaamﬁputldmwe aDBvareea gigAal flidre tHeamainet ineut d’él&ce 204 hTse
enbodi nent is int e@ﬂntg to the dunnage conversi on machi ne 214 and not only

det er ni hes®AH©!Ighe s &IPRAGENt IS ’HP%@H?SYQGH&‘P”%@%BO%Y%?@P Mgaqine

conver si N2 LOHERPABIGAY aétefrrlﬂﬁwe@,(mé/ﬁfr@bﬁﬂof%*ﬂbg@ t@&l@pétﬁhdﬁ)tﬁtﬁ%cﬂl&?s@ﬁﬁs
det erm ned anount of dunnage. The controller 202 includes a processor 234

and a menoi® CPgBEREN CNRANEGIPidhe éiﬁﬁwqii@'oarﬁ%ﬁcd%{te@‘rf’e@dﬁéd%@ erm ne the

anmount 20 ; t4nol; 210
or el errentgétteﬁglﬁgg% tég(a(t:hgfspens @t he ﬁggﬂn%?r%o‘g |gﬂgﬁ$]sdé'g%%§ﬁﬁ'a2§§§%$ﬁe
det er m neda aresery 286 f@mnampmmmwlwm@@@tweaged hedetgriee tbe amednt he

| engt hs, of oiANARE (biEbBTss A Bl rgPlotARAGE uibnder S MGhopis™ Lo open

a dlspen5|ng o con uanti dunnage
t o di spensthelmns bxldispendecthe determined amount of dunnage The determlned 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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25cont ai ner characteristics inputs and estimated rel ati ve degree of

full ness inputs, as well as the per-unit volunme of the dunnage. The
per-unit volume of the dunnage can be expressed as a function of |ength,
for exanple. The container characteristics are input via the
characteristics input device 204, which includes at |east one of a barcode
reader; one or nore sensors to 30indi cate di nensions of the container 232,
a nechani cdid; agigepas switcl) avirplesafrBeecopielievias; asagiati@augpelse or ot her
poi nti ng deji-E&sati [ ; b Ch pad; h- butt on
switch; a %Sgﬁea“g\%t(?gﬁ@ réﬁ@?%&@ ngi\'%l%%ﬁé;’a%@? Pt{!fgrs%fﬁgt:@%}ég%i,; &ga”lﬁ%t@%ﬁd Swi t ch;
a wirel ess meansfe icpuiting hnd éleintityjngeoneaeti rooffer ahqurtienysticd eh aicbntzéndgrods( RFI D)

reader; an 1S - AL , : ns for
putt i g HRGaRRUIBRAnRlae iR SRS BHE e bt gp O TR ner as
not ed aboveimdrsensaritiad cmrtainapts stey bceth2bdhardertistfasebat wié epableah@er 232,
t he 5di mensi nil O%Qé Fe ctont.ai nrt]ar its 'Sti ze, or Pt her characteristics that
wi |l enabl &TRICEEN IPFIRIMIBDE NG BPRIQPELIR{ AN YH 8T AWHIAgS P APCRRBuUNt  of
dunnage to di spEmseontainer charhetefSiitsaianéie ispariaeiy sféredt ways, Rahémput in
many differ ent?'wsél ei t her manua acker or automatica and
e

| 1 by a. [y,
o ther pr oBEny PAFhEIGY Apfomaticals RRERLDEr PeprEEmNeghinPubYAcR 204 and

stored in ghgadeABics i@&ﬁde@fee@@ﬁ@iﬂ@ﬁ@@d@@th@rﬂ_@n@&g%@%r%ﬁér&i% &ach
container is presented to the characteristics i nput device 204. One way to

i nput ihe @oARSRIAGPASIAASAACECOBIANG 1§ Higsaded to dekhrjadiendicsdarut whi ch t he

controller ha | | - < : LRA; menory
236. The I%%\E%u%@%'agrg%gr@?ﬁ)eﬁnﬁ% %rﬁﬁgegﬁhoédﬁ%téggcgdﬁ%g%%dﬁelgagpts%ense based
on t he barlkwdgedes deneh fhecapnroherdG2awill e laek epiis ailesk-um e aiosed inghemnual | y-
15sel ect ed ' d el I

Al ternati v@?@fo w?ééécgﬁ%?%?ﬁéﬂagkgédcngﬁé@g{/ Q%Uhé ﬂégrﬁth&fe%@hpéé)%% Jﬁéénosfe an enpty
cont ai ner lhasechanhibe baraoidedentifiedrontaimartcharesteristios Bpueand thecaamallyt hen

deterTiae S Bhl b 0L R PR SRudBg SO BLER L v
only one siongrotér 20¢am derermihbehengiti Wwolume of an empty container from the

barcode or other container characteristic, and then determine how much of that

void remains based on the estimated relative degree of fullness 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



20 volunme of a container 232 can be predeterm ned and i nput one tine. In
this case, the enpty volune can be stored in the controller nenory 236 and
recall ed by the controller 202 when needed. Then the only input needed for
the controller 202 to determ ne how nuch dunnage to di spense is the
packer's estimate of how full the container is. 25The manual i nput device
206 in this enbodi ment includes neans for selecting or otherwi se inputting
an esti nmat auy otbbamieass tegnmatingpambsitrhatad celatia degree of fullhessifoby one or nore
products té) tg% grackaged and an illustration 238 with one or nore indicia
correl at ed®WEAt he estimated rel ative degree of fullness. The manual i nput
devi ce 206 can |hnied Udstratee eatbodimentotheanan et mpbodevic@2p®prdvides 30 sensor, a

conput er nouse of other pointing device, at h_screen, a ke d, arotary
dial, a pustepetsieterliopltns Getgsn cala and M TXBIAlA amania By ef ess

rendt e £ongdvide 28/prefided aboOoMR t8ldbdef fiverdisérgleiBp@sptidhy] Bnieyipputsensi ti ve

pad, or 9 any other nmeans for inputting an estimated rel ative degree of

full ness feRViGeseBavaYaieran Providgen infinjia MypRe A opBeNSeRtediony MaWgal i nput

devi ce 2063dwsﬁmir§g8fsthé%ﬁn@evféb.swﬁrd@r ifBPaane | S rBebMREs raRRIM and ful .
Typically, the nual i nput 5device 206 provides about two to about five

di scret e i¢pi@ns bptwannseMGyrandifihand thapacker capmsyethe gliger i thei rrsiton

Lnfinite THAPSLs oo BBANONS: didifh!RE ANy BY tREGHRAILLIL Yiidd, Phe bafel NPUL
device. A slider, Tor exanple, can

[rDI’ O\?I e a contli nuum (0] ' Optl ons et ween
enpty nd e bf iapdt cdnebeprovisiedodmanonah soheers| Altanatively, iee ippst carobe t hat best

represents i 0 i.ch, t t al 0.s.fi . e sane
Lorype.of TrRAfed Buiid GmPE G Cr SRLET s oG8 B B ipbéild e Bty PT e

i nput can dvétcphramvordea phyaltthef switdhes podvidédres a switch is triggered, or by
triggering a ticular.switch a lurality of swi.tches pnrovided.

The manual i npuiedagEl inR SEHaS PHR 260 il Fadrngh afarafiEh piE BRI devi ce
204 can bexgngediedmbodittien FREMEYEdes. Acendidglygthe pddker padd érstesad d first
read 15a box code into a m crophone to identify the container and then

i nput B set Bt eRFGIBIG AatigroBRonNG 0 IFgntHy F%C%@F‘érea'?ffthleﬂI'W%?ss%‘ipt%cbeaki ng

into the saFma@ 6f BBYERGve & @e@%mmbwby bPedlied inkRER damib hiGbpishev 0i ce

recognition software to identify e words spoken and match themto known

cont ai ner sTemPniededa shajfcasa(can exdudesipiee eagritiensefipaiedoddantib iited for
di fferent WS8ESpoitihdfafth thBk BRIbRAIRBtaMers 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 inc!uding' 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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20each shift, by having the packer recite the avail able options.

Exenpl ary discrete input options include enpty 240, 25% full 242, 50% full
244, 75% full 246, and full 250, which are shown in the illustrated
enbodinent in the illustration 238 with indicia 260, 262, 264, 266, and 270
in the formof graphical representations with correspondi ng neans for

sel ecting the desired 25i nput option, such as a push-button switch or

desi gnat ed ar eaARther alisiRaiivesebahinpul arlions caw B1ojuderasdimaies ef Wrons may

forego inchygdi waa@pbgneﬂefl#w i, %eeé)gte%ﬁne|a%'v%eg%sedmnxhét%t ainer and a

full contain proba not require dunnage. enpty container is
likely to lbexmtle@pe@paokerasOﬂbinenttty)hmqqkm infoaa cemiamdr webeutrravingranyct i on

prior to d 0 .ner. is a
Socont ai ne S EApCEhEHPARabE ohRRageRbRArts o Sy RSB, .0, ¢
di spensi ngAmlyomhjllynasgeonedta@Dva,lthe cmetrimal iuputdaé\ntt@r206 éamoinbhiede & ltneariat | ve set

of input options hal f fu and
nearly ful‘far'aﬁ%ﬁa '&tée é'?(gc%ttf)fw f‘gﬁ @tﬁegeesm%y a%fj(?llrJrP ﬁgtt Itlhe ﬁ'@?ﬁerl enced
packer COuﬂndntldi%mtaHoWebWhlethtrﬁlgerlZmQQh@n cantse thersalédié@rianbavinpgt @&y pri or
experi ence |n rovidi n%z%%nna ial to a cont aléger for shipnent.

e mat
Addi t i onal 1§ cog@ingsCha (PHCS 1RKL &iming Blf 2rgeyiial BB i ncl ude a

linearly- V@téwmle%rtdaﬁgtudtw S@version kachifkto1ngs phatuseeRe eeRimindad ful |,
such as the sli der ment i oned above. The control I er 202 then can use the

sel ect Bd @AM of AP0Paghd the cont ai ner characteristics input to determne

the amount of W oflRHBSPBRY ARG WA (R AluREN ne 214

to produce the termned 10 anou unnage. specific
exanpl e, sifhpseubic eemiraetaes: lt\ttemampt%tmeeth%mmebjettsmt@a@rmmrc
centineter ner for
shi priont - qa5aiio "o ARELEER! IR e B cahel uREkERcTer 70408, E9RAe

cal cul at e thhtat,200 200c cabiimeteenof durtnags and ndedathigdilldhe comtated Koowingl t he

cont ai 7 i ntinmeters
or et 1 PR sAnddk PAS AV ARl e it Fesdeal ef BBl put &
si gnal totheeonmtteecandtertmetbnnmee&ﬂnéommu'desq@rtﬁe) theoveatsiomemhacisinef dunnage
to fill 7,200 cubi.c centineter, yoid v dunna e.conversji on
mchi ne 251 40P GReoES dInraRLm Biee Bt binagti SBFia Tate SHAE R RR LT R Shrage

di spensi ngolumpalit devi ce 260, such as the illustrated foot switch, to

manual |y di spense an additional anmount of dunnage if the packer determ nes

that the amount'NeUANASRGREESIaP tﬁ"i’%@d‘%@ﬂ%W@tﬁ@frﬁwpgﬁp'smﬁsﬁmﬁ% spensed
from the qbﬁtﬁ’&'ﬁ&ud@é%uhﬁagbé‘&%éh&h&Wput H’e\flée bed, hﬁtcH%'sCihé ﬂIuEt}f@tee%ﬁta' ner

232. The manual unna? di'spensi ng 1 nput device does not have to be a
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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25 separate device, but can be the sanme device used as one or both of the
manual 1 nput device 206 and the container characteristics input device 204.
An exenplary nmethod for controlling an anount of dunnage to be di spensed to
a packing container includes the steps of (i) manually selecting an input
option fromnultiple discrete input options, where the input options
represent 30estimtes of relative degrees to which a container is filled by
one or noreorpaivdulasedan the seteckachiodyt gation andehe phg ionmaose éentifiedr e

characteri sti , t ai ner R i.di t . si.gnal

i ndi cati nggiéréﬁgﬁ%chf?ﬁ?e gchnﬁﬁgsrea’ﬂge é']iog' nrggsggé/ Sg'IE &%Ilﬁ%otﬁ%hasﬁﬂ@rnaﬁgged on the
sel ect ed | oyxptit sigptial @ a@ueinhde conersion lr’rmgeinied:embhfdoedntshaﬁ@otwdmvbns of I t he
cont ai ner. _The, pravi di. step can inc transmttjng. the output, signal to
S Gunnage. Eaiokmatsie b tEase Burihtr g s dTie Be el Nty &, ook

materi ad idirhagedunnage product to di spense the determ ned quantity of 5
dunnage. The sel ecting step can be I%erformed manual | y by at | east one

of speaki ng i nt'0'eS8CINgSHRFMEAN By BSEPP NBRYR/ DY %‘?ﬁ%@nﬁ%tfé%flﬂ%n%m tch or

rotary di ghio & MirBPheHE, Bré@iRes buise STkl A tdRM switdH ShroRdry AidENPSIngW t ch,
touchi ng a touch screen display, novi nig( a slider swtch, and clicking a
A

conput er nPuBELYRash PESESIE @100TEWEEH AGa KRee SWiRih feuanitna ushIsele®an i ncl ude

touchi ng ooy, HiBNify 8lshaer &@tcﬁ, 59&@% §8&ngbt%P séﬁo?@kﬁ%ﬂﬂe‘?‘ di screte

option, inclu Yng se?ectl ng rroma l1near range of options. kew se, the

i dent i foyi npushing tbanouaticsanern displdy vgn indhitte toveking peadi myra areat @ & r equency

i dentificat] I I 1 Cr ens a

ai mensi on PpbedBHn LR baleck 3RRE A%l b SRS ko BELRA, 3

t ypi ng on rangeypagtionsr edsiwige, ahd mehtifyitigtsiép oan aclutegesding @harandec! i cking a

conput er mpuse, for. exanpl e. . . _.Jhe s ting st can_include selectin

from aboutre?%gtaoramoﬁéeogfeggy gi[egtlﬁl(f?ﬁlgp?%%ﬁﬁﬁstﬁggﬁpgg'ﬁg%m@?@ an i nput opti og

from a rangerahohenearsirgpmtinmarsis, prassingepblittars molirey $ edgetd bwigersdrep can

i nclude sel ecting fromdiscrete input options that 20include enpty, 25%

full, % ; , 3 I~y ct'i*hg step can
B0 PIATY d'agESMB“f‘Q:PP a keypagpessing a ?‘Na?t"Y'R?E 9y a g Sé’\étlcg i

i ncl ude seligkhy BEohiRMRAhSGL S dxaple Options that include nearly enpty,
half full, and nearly full. These exanples are not meant to be exhaustive,

and ot her devi d8§ sgifflingsitprAnnelude eleRIGed atout e i6ifivg disereigexper i enced
ear e of I a o B B oo R Pot of &
syst em 30@pyeowi Hed seigctinesipp esainclide/esiedtog fian disswie inpuEpaNsghal  Thi s
o L1 08LNEELRRLSR BUSHALO, 750, Rl G ASreRteg Muedil | b
degr ee of step tareissiudarselgoting froul discreteainpuif aptions 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
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30i nputting the characteristics of a container, specifically nmeans for
nmeasuring the di nensions of a container 232. As in the system 200 descri bed
above, this system 300 includes the controller 202 in comrunication with or
incorporated into 12 a dunnage dispenser 210 | ocated at a packing station,
as well as a manual input device 306 and neans for determ ning container
characteristics. The packing station includes a conveyor 230 for supporting
a box or o&@Kdennagadisperser 232 Jogatad ataupagking ﬁatim@swallmmma@uawﬁpet fl aps

t hat fol d ’ e the
pr evi ous. LB $08phe pahSTorl NG Rl ohBeRARldK 0Pl erlindiog
pr ovi des astatiort mnlwdes armmgeyaeraOrfpus;ugpqottirtgmsbmabm@iherc traxnalsex/éfsal d| screte
nput options for ted cont |ne t| onal he means
for “det or rTAYbne" S it Abe & B8Re BrReiel i HEREsy & Flobe Bgtiadd
pluraligy effthd@eeasers for determ ning |length, w dt hI an](cj hei ght di nensi ons
ar res in common

of the contain Since the system 300 has nany si

with the previ 3’3@'] 9t@‘3e859rviob’édyrggf%c{n@ﬁ?t25@ MR qé’?ﬁ%ﬁﬁjﬁv‘i"@éﬁp fediSr e denot ed
by common g Rfdeh 800 Providides sonttdub h@qgéecﬁqmmtdpﬂansﬁatﬁéwtﬁa@géwm 300 will
focus on |ts o&gratlon rat her than repeat descriptions of all of the comon

st r uct ur al dig¢releeiRpat options farne e§v§@@ﬁ109ot§imqrrwlr’@éﬁt Mmtléﬁalmth Mepdeles or
i's coupl edol QoRRRINH, qﬂﬁ@r&e%#%ﬁ’&%%oﬁ%lr?é?'@ﬁHFHc?éHsﬁcé’WnTchjdEQ% pﬂé‘f%'ﬁ&‘/rof For

exanpl e, the controller 202 can output a signal to turn on a |light 302,
provi d& arsengefsUor detesmiingoeagth3wifth. anddidighitwirsensiermeal th@ﬁ?ﬁﬂtaﬂm system 300

| s ready f%hcétrf‘eoélis?érﬂ%bg%%@lr?égrrﬂﬁnﬁggl(ﬁ%gp:r% ',”2‘%%2% i rtﬁé BFe‘?no%%X”eCt ed 10

an out put device, ‘suc etc fl ashi ng
green | i ghdgscfibed excaepl 290, tencanmaaledtivas atrendesgtsdé)mceoommmrefe@dyef or a

232 into AL e BBy oo T oy A Rar T R R e

position ahat I’@emdkscrrg)tashabf ahof thheomnrestarcturalr desentsor s det ect that the

;:(r)lgt g;{];g nlgsslto ﬂﬁ @251@%61 he conltrollérhéosz Eélﬁggé 8# is coupﬁs%tto 0 e%rr%wcokrgt 310 at

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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conveyor 230 forms an inside corner for receiving a corner of the container
232, and a pair of proximty sensors 312 and 314 are positioned on or

adj acent the bracket 310 to detect two adjacent vertical sides of the
contai ner 232 that define the corner. 30In the illustrated exanple, the

| ocating bracket 310 includes a fence 316 generally parallel to and

adj acent one side of the conveyor 230, and a protrusion 318 extending

per pendi cuB bt afervavntad oheasch sBI6of tmﬁ@rqﬂk@kadme)ntmeop@ 336andrie 13 314 are

mount ed Onp@?@?roﬁ'ﬂ% %f é‘[ﬁszf ; Oé%%gec r%g‘rc’)ﬁ%l Jidss éf‘?ﬁ‘& 72 2t he

protrusi on res ogona es 0 cont ai ner
232. Speci Spediidajly, mbéerfcmrm@e 8idlef Betracket B0 bx@obege@&r@llppamﬂdstogb@er ally

par al | el the di {ectl on of he cony. 230 on ane h cpnveyor,
PGt he. pr Sr4eUg oh 1B s VBt A MRk e CoriPudy EndliSaRinnibr R
per pendd cu$ 8 ofttnetbk@ck@t Be@:bkt@ﬁd@benﬁé\ﬁlly:p@’peydlbulaBﬂl th&\hﬁ’ecﬁ)@i bf theoxi m ty

sensors 312 and ect that the correspondi s .of the container
232 are bo‘fCWVPYPr Sﬁ/ﬁgﬁntbpﬂbpr@gml}yoqelnéprsﬁ% dgz% W&‘B Hﬁ?ﬁ corner of the
cont ai ner c?o'i?esr)éncﬂlh@l@ﬁfe's)bf ltr%C@drﬂéinbﬂZ:ié‘@reRﬁﬁMWQoW theOtonteeh2@s by
changing the flashing green light to a solid green |ight. 10Sensors at

known | ocad9nais thah df eRIASLPTENE Cepiaies 238 ioRRoPREY ?@ﬁ?@r'@ thePattbgonal si des

of the coniaiinar sucTH"ﬁs BQBHéer ﬁ@fhe&%h%@%r&é@ﬁgﬁt@@aséo%@Fe%rTI\'d?ﬁ‘the SENsors
to deternmine the [ength and W d he container. Spécifically, a width

sensor1B22 acr ®9§§ISPF$eatd@ﬁWé>}©¢at@3@ th%mﬁﬁﬁéeﬁéﬁﬁ%@%lfﬂén BisTSorh® | ocat i ng
br acket 31&tl{6‘§@ﬁéﬂlrs‘%§%@ofﬁﬁé REAGIY! gée@?ﬁtrr&féwgo %ﬁ%@eéﬁ%&ﬁﬁ%?ﬁh 230 to an

15adj acent contai ner asur ene e controller
202 can dehewsansmwsthdetsrmiine thé larngth enthividtnef the3dntainet. asnmfg:arhy sensor 324

spaced al 0 racket
3?0 masu%gtq%%sépgggégﬂgsgﬁ}a Can)IQ%%(ﬁ%g%éH%e ch%;eod%:iéslgf t?' ﬁég}igpgcket 310
to an ﬁjj anemetmblrra&ésutéma pemﬁadmelrara&%ncb][amnc:]sd”thehonmmmmmant he
controller 202 ca ermne t en of the cont.ai ner

oneu B L rahatenr SReREHE SEner a2 Td Bt Thedsrase BhaShuelas 2%osi ti ons
flap 328 Cﬁéﬂ't%@érﬁdné meaNUﬂpof&ﬁl@oﬁﬁal@rsegeanhI|er@tth géhsm@lza shatedive to the
side wal |, such as by falding the nearest the packer, outwardly

di spl aci ngf‘ lengyingtconvert <3P fiave thy %ﬁ@trugﬁﬂ sdgni 18911 the 36%’?63{ 31 Qmegsuesnt i al | y

hori zont alth2@REdrRat J@Pal%’i‘to tﬁeh@h&h&dé %ﬁ‘é @F tt@&a@két%qbfto AnSRIERNt RARBY
parallel to the si toward the flap 328 to rreasureavertlcal

di st ance dbg gertatneard2 ferramhigh measuiemenimegantrobgicR2eart dgteenise e 316 of

the |l aogati The controller 202 can determ ne the approxi mate
hei gh%%of 't épégﬁ]{éﬁoﬁﬁ%i’az based on this neasurenent. The controller 202

can provide a Sognedsuihére aproxewaiheight eftthe 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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30is compl ete, such as by turning on another light, outputting a sound from
a speaker, etc. The controller 202 either can use the determ ned

di mrensions directly or can conpare one or nore of the determ ned di nensions
to a table stored in nenory to determne, or in sone cases confirm the
actual dinmensions and/or the volunme of the enpty container. For exanple,
the controller 202 can conpare the 5approxi mate hei ght to each hei ght val ue
stored in nenoﬂ'y!eamjtrswre&% gither carpges theatateratingrdigrnsiapstdirgcieaseared

appr oxi Mt &, i gg&e g}rﬂh%%gﬂﬁ}ehoest IRk n%éa%.orﬁ@mﬁg vgtaga.@%nkaggth of

Meas Ul BNt S are nore accurate
because t he dewasine e it sorse pasks ¢amfiemf thr edtusal dfrm;onsaadwmr theanlumerovabl e

flap. Si nc the fla it m erfectl horlzontal when
t he sensor® %gmp got’ﬁ%nﬂrngyoar‘?&(@mtp@lt qué% ??é)?%c?mg 'S80t
hori zont alapptdiemBrasdigiedo 2BHH ﬁélg'ﬁiﬁhﬂu@@to@éﬂ inwhbiobearsd s@ect thessthan or
greater than t he actual height of the co ne_@éesl n nani*5 Hg@ﬁ t he exact

I

di mensi on2Cia haight We@@é’%%ﬁ’s;weqjﬁ%orf’ﬁmt%% E'S PHIe/% e nature of

the dunnaggea&Pas GHEBhN YendiMBf PPEeDARiIndrDERNAIUGAl tEOsedmRUEGRMmentsY St em 300
for 15 determ ning an approxi mate hei ght di nension of a packi ng contai ner

232 havi ngvrababluagr@mgr%wr@te he@a@ﬁe g peeassiryBeis Magede afhiad wrfache
contai ner. tﬂ”é? %@g@&@ fla %% %zé%v%tsr ﬁ“’rﬁ@tﬁ‘t rQﬁ‘bbC;ferfe%Wh as the

descri bed %r ac agal a vertl cal sid a contai’ner can be
regi stier edlorlefm)taaWB@mﬁtﬂsémsOr mgsmream@ejdatqna@émhqu rlémesftapaﬁun@h device to

direct a Sn%ﬁ§8ﬁtaﬁmgaéalepeigﬁPa iR gt o dpyggﬁ%@gac@gw ggeaggft' cal

di stance from a RKnown 'posi 0O an o 8 connect ed
to an uppehared@eaanialale@hdef thal donteindrhén owmy aianes theagrdic{ dimensgmstarel | er 202

for determnln a_hei f the ¢ d vertical

i st ance. Peh8ce<Ral: sPlafe ooitRfeTbRAPentRIE ol bEFTiATHEFS,

ggg erm ni ng a Zﬁhee@jﬁntlw umerweﬁnmmmgn@aaﬂsorm?Masmemm ﬂoaw nlg 3 fl aph
secured to an upper edge .a.S of the ¢ ai n i ncluding the

Sreps 61 SETIRD AG AP eidht Hpesion Pt patiiEe S Reb Er2 balRaNg i de

val | and diap@oBidegu@di8RpQippeea é)@f@bid@'wélpoftth@c§thtdmewaﬂ'het395tme an

appr oxi mat e hei ght di rensi on of the side wa The sensor beam nmeasures a

vertical di"C‘élﬂQﬁiSc(é‘ 1 e9iFAlINIRYiIGso SUER 6?1“‘teod€i9rﬁ’€b%@8[ﬁc\%§tr%ﬂ@ a9PYst aced fl ap
328 ad] ace,\m, r‘iﬂ%al"@t’i%]opé cBﬁ&%ur@?@&ﬁbB%glst@% hea 68M80r B3bYJoshiBRegan then

det er m ne a e contal ner 232 based on the neasured di stance. The
met hod al a@ua@ant ﬁhﬁdemaasamcrmd@w@qot@ @ifectip seasqrieagepaigfiel 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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15 beans from known | ocations perpendicular to orthogonal sides of the
container to neasure a width dinension and a | ength di nension of the

cont ai ner. As mentioned above, in place of the height sensor 330,

wi dt h sensor 322, and | ength sensor 324, the container size can be
determned froma bar code or 5other indicia that either identify the
container 232 or specify its size, and/or a |ook- up table stored in nmenory
wher e t he kasmslrerarkneivpeoeatioapperpesdistiar teprtegangesifes Rhigreontaingieh a
system t .Ql. : i ainer volunme froma
| ook-up tgﬁF%%%ceﬂg ﬁ}r‘?—\'%‘%ﬁéﬁﬁ;@éﬁgﬁ"éé%@@ﬁgoﬁﬁ%“g’ﬁ%r%gé'?he vol ume from
cont ai ner di nersi mastialedaboed, hmptemeofltopkeigpt setsbe 380,0xidth $ensbO03d2nory.

As in the previous enbod ment, the c I ' e ai ner 232
and deter neﬁgggn&\ﬁ\ﬁepﬁ?rlﬁt ec%‘?ﬂtﬁ'ﬁﬁ'gﬁzégén ﬁ’%g%%ﬁ‘?’g@%&%ﬁﬁ?@g% al ready
have orseharthéYGh@iciahhetCéiB\eir tRind®. thé ohtamer Q0L ar BpscifyStsesiad, \andidna lpacker wi | |
return the coptainer .to a packing area where objects to he shipped can be
bl aced | n 4D PRGN MmO ishe VARG 7 of by U R RR

deci de t hatowhern® slish Q%%/ét@ﬂfﬁtﬁé)p@ﬂdnlldﬂmm_gﬁw torcthibeapabaighetomadet he packer
can send the container for closi ng and shi pnment w t hout addi ng dunnage. |f

the packerVoHoRe HEY 3 [ogk-upablectiergriria g Bemgry 238 Aeby sRIkREAIRAHSsend t he

cont ai ner \GaWRs trbREEBMhEAY neWaiohb BBtirid fdHf aBaIRUP ititdle SiReg irf O _Dbe
conpleted. In that case, the packer can reset the system 20300 for the next

cont ai Wer ™@¢MA®F by indicating that the container 232 is full via the

manual 1 nput dew; r VNG, A i ; r packi ng
| ocati on. %‘\édﬁgne&?%ggﬁjg%egr&@%(% %]eréé‘;c kﬁigﬂv%? lljc?l?{stlﬁ@%g%r?te gﬂlaweé? 232 is,
t he packer232and dgierminéehoe el iernodtadsariisral ke ofntainer P82 showld alfegdee of

full ness. 1S LS | val ent I % | I nd | ative
degree of h&%?ﬁﬁé)srs,&ﬁég}fe%gc%gggl lﬁfrrtégr?éﬁ Iisn '?Eé %@DM’ P]ee%édv%%{ ﬁ/i”d)gﬁlr’qgge. From
t he measurtkes cottainer ttea packieg areaovhere abjdots o beashippedEart be peretyn tent ai ner
vol ume, the known annaﬁe. vol. ugnﬂa t he Lnrput hhgl ateir#/e g%%r ee of f uIt | ness
esti miPe, QPENSTE NG GATTANISY & "B oo AR T HRIING IR PR TR RNGMITP P of
dunnage t eiodicRipRage td defddntaitidreandahd padkdrivanaentiahd eontad@r e caticer
manual Iy inputs an esti mated degr ee of full nﬁss via the manual
and shipment without adding dinnage. If the packer notices that the container is
full, the packer can 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 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



i nput device 306. A manual input includes any human-generated neans for
provi ding an i nput, whether by verbal conmand, hunan-operated device to 16
generate an electrical signal, a sound, a touch, a hand gesture, hand
position or orientation, etc. As in the previous system 200, the manual

i nput device 306 includes an illustration 238 correlated with neans for
manual |y inputting an estimated rel ative degree of full ness. The

i |1 ustratigemepse ainr&idecldw Sigmal @i pung, a ipichsahangigestes, hangeostiondr i ons

representi r a can

i cate. SeoAIERLSE: HR e PlaREEelrl 8% G MR g e R D i

t hat rangeéncludes ani 'ﬂhetratimh Zﬁ&cmralnfcedwta rag¢ansafior glandallyc iaphithp alnhe packer

sel ect the 0 el ative, anu na spense For exanpl e,
the indici® B%Iuec’) J&“?%?/f falpgssy %Fé%ﬂ?ﬁ?n g§8 dnqj'c'@ont ai ner, an
enpty csontr@pm@énw{h@rraﬁg@omptmeee;m@sémtmlgltyeﬁugdeeqﬁmmlmensermheThe packer
can nake a sel ection that nost cl oselg/qtlnatches tEe full ness

cont ai ner SANEHIST- tTHE IBd5H) R TRJIFRIR FeCONRUAGRITANOE FONH PMRYY EQ;-]‘UEP{ ernative, an

i nclined %@rgewﬁohgmﬁm&hgﬁ@nb@r t he range of dunnage that can be
selected. The illustration 238 shown in FIG for exa i ncl udes such

15i ndi ci a as a Theprdisiamravidean visuahgyifg i h@‘Plt%Qﬂ@‘er\ﬁﬁﬁanh%aﬁ%%@é@ si de
i ndi cati nge@y @QHOGH#‘@?‘%@?Q‘E@@% Ohsd. Lﬁ*dr@%ﬁwp‘ié‘%? %&%@a@ﬂc%@ as wel |

as repr esentations o COI’lt I ner and a near y cont al ner
super i Wposkgdiabrepsesqntaivenf eduth ebitainer.an @mpte{mylntalnqrrﬁéld/@rlmqra’ﬂor@n al so

i ncl udes i i s as a
nuneric v aq&%'c%%'hggpgﬁep%%gg% %h%%l&%?ﬁ?@a&ﬁ%glt#e&rs@&gl une, e.g.,
25% fi l | ednatﬁﬁ)@s fhiel fLibthss th Ud cdritaider eithtn tire amllablerrange or additioh as@seen
display is on r in S t S vity of
a moni t or P %{'\F%&et% EWPQ%CE%E{? %’Iﬁ g%\ﬂr@g&%a rﬁhe'{? gzdga-#%entg,gﬂ&éepenm ng
on how cl agesefartesdt Thatlesehtichezlseshown thHIGnssfssr esardplei inetlided sdoimnage
product t

hat settles or co sses. nore doe S. 25pr.eci se a
P e el B 4 BeeSoni I Eha Tt gl Sakithe log0estsids IFRBERE S sat 111 ng
dunnage pregdtsium of degreb8 oPfUliREsPhabcdrPbé Belggteal 4¢ well agvegesettgormanual
i nput device 306 can 1 nclude a fullness sensor 340 positioned to detect a

body, sucl®f adult geNBAEKENIR PRAY YPPYICRBIAINGSISHPEIHYP QRO Bie§eRESsure its
di stance feRMytiAg tHeR/ROT TREHNustf&t®n 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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30di stance is correlated to the relative degrees of fullness shown in the
illustration 238. In FIG 5, the sensor 340 is nounted to one side of the
illustration 238 to neasure the distance fromthe packer's hand to the
sensor, where each position 17 corresponds to an estimted degree of

full ness indicated in the illustration. An alternative illustration 238 and
sensor 340 is shown in FIG 6, with a possible hand position indicated by

| i ne 342 agorgspomrdsatioras egtindtee degiee cétﬁdmes%m%camﬂ)mﬁge illgistratiomat Ave
illustrati n C e 5
esti mat ed %{érﬁaﬁlvanﬁwg’uné\haﬂé%pg %Jébggggfé%@ ﬁ@s@gﬁgﬁg’gh%ﬁéﬁg&ﬁ%id;ur ed

di st ance. M|momdxca1b6®yl|2@24QMa amutauuﬂréulm%is@habqutsﬁﬁr’/h Asothesi gnal to

control a nser ,210, t i cates, t a riate,amunt of
Gomnnoe £ EIRE0E iblFRRRR shEhRin FIE' 7.oRf% SRk A0 ARD SRR R arount
of ddunrsagaagﬁm@taﬂambbm demﬁﬁég@bi@é%rBQ%f alua@st:msemrmihdemﬁsurf@Fal " an
i ndi cating.a readjiness t i se dunnage or t he shing |ight
502 ¢ hat | HSRREE oL et b8 TeBrRUR0S Aingh dyoh S LG ACARYD Ean chinge
to a soli djunhehé dispehsstiat thak ficaidetheaphrdpiate 2RduhBofRILeREsE YortRat St er ed,
has been neasured, and is ready for dunnage. |f the packer decides that the

cont ai ner GBEYREraddi t i onal dunnage, with the 15container still in the

packi ng positi eshcbhge e&%@rer%@de@fﬁlr@g%@@rno%ﬁ @mur@aﬁémew@ tentrol ler
can control the dunnage di spenser 210 to di spense another quantity of

dunnagé. NW@@'M@W@'@D campropisiekeesigealingiediingl a \eagnese & disrensRinnage
di spenser d%ﬁﬂa lagr%fh% ETtnb PRYA; gﬁghonazl tﬁgtclﬂdi%ﬁtets%atftﬁgsx MO@I@O (FIG

1) describe ove I Spense a unna ner. Since
nost dunnagmmpamnta]rwrham@haogeta asolid legrctyq msilqa@mthaytrm/@rﬂalhen 2P t he

conL o e 1o Wb )b B Bt s ARG phipe; 2 | Y o= !
destination. I[fthe pWIeam debigles ¢t ahan eont2id2r nsedmma domnddee wixacke ng
PRI R IR T T B A
cont ai ner ty cagrdiier Edrrebitag tie Hirgtigeebenser 210 to dispense another quantity
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 fullness of the
packing container having one or more articles to be packed correlated with the
18



for exanple. Thus, the system 300 includes a device for controlling
an anount of dunnage to be dispensed to a packing container with one or
nore objects, including a container input device 204 to identify one or
nore characteristics of a 30packing container, an illustration 238 of
different degrees of fill for a container, a manual input device 206 for
inputting an estimted degree of fullness of the packing container having
one or noribusination| arsl a corieollpag@2 th conmehigatiah with Het ¢antdiger inplildavicst i on, and

a controll 02,1 i i. i i i i 204 d
he. manual S4B AT HRLE RRAR 3 b HRBA RS MO Ghei Ry B ot 20 o
di Zpeﬂse. é&sﬂdﬂfchgmeaédminéamdmm mbﬁwpunp:aﬁma&tjidmtmjoﬁfegmmf a(;‘fd thal | ness
and the ident,jfi i nput ., cont.ai r T il tration 238 i i ndi ci
oor oant 1o et STt BT ET TR AR evarade BRePR e b et ng A
subst ant i abist 1O MpunUpliths, aRgedidia téRbtertiph b sketinketoraimabys sardgef ul | .
Accordingly, a nmethod for controlling an anmount of dunnage to be di spensed

to a packidhgRUSAPERNSERCYEPMEMAR (¥l em 300 i ncl udes the steps of (i)

i dentifying 0D ABErRY acrh@rh%etf@rr&@kﬂoﬂm?% AnSorbNMiagd @R one or nore
articles 10are placed in the container for packing, (ii) manually inputting
an esti natdisPensed &ea GRCKINY caRigner gping s Sysieat 34 inclyras the m%pbéi di ng an
out put si e I b LWHa i : cont ai ner
based on %ﬂ%{ t'é%wlr)rg?gtiH%é%?@%ag%h%%ﬁsﬁggess ang&t%@e%noz%gdﬁﬁn%%garfl gsnti fied
char actoer isge pasedfn theecantaineri fnepacking (iDaekiugly stutingnrampsionaied degdeude a

scal e 350.oif ﬂ}llﬁgég%or é Qorﬂgin%ﬁ%ggja({iiﬁgrjoﬂdw ﬁgﬁtpgxﬁ%&ﬁ%l%di%g&é{]?r wei ghi ng

t he cont ainer he " Wwerg contfal ner s con s, the anopunt
of dunnageudnsty @hsiednadeie dspenae ne thedcareaiseomasedatrcthe astimabed degee ded and

SLored LN ERTRERe L8RS R O S bR b BB ad) L S0 020 b
format, such aFhéeackingptRiadsiweedan include a scale 350 integral 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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20The controller 202 al so can conpare the weight of the container 232,

i ncludi ng an esti mated dunnage weight, to a schedule or table of shi pping
rates. In the schedul e of shipping rates, also called freight weights, each
rate in nonetary units is associated with a range of weights, and typically
i ncludes higher freight rates for heavier containers. If a determ ned
anount of dunnage needed to 25fill the void volunme would nove the container
into a higher fimeumghtary, ahescalhe:an@Btuseu|t@wemreanhtqwntcairaersbaj®r@| to the

operator t a that wll
reduce the(ﬂ%Pg ﬂstgcﬁe sﬁﬁ%’%%@g 58{%1%2%?'@%”%%0| i wﬁe(?(ga nor e dunnage
Wﬁul d WEV&OW&Qnttaen@ef Bmed@r]megheaswm ppighy thatdetermimdaedimedsicas,ed t o
t he packer, suc
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of dunnagefasetls and thbeesRrdmodhiphiey aliés, Qh@&onﬂﬁ)ll@@c&ﬂﬂd@l@ﬁﬁmd\ﬂwﬂe (fragile
articles generally would require the full a ob dun exanple
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controll er can det erm ne unnage to di spense and the
r esul tiiong totabpagkage ateighiadikthllovithirmthetlowar frgigbkairesawiagine pagker can) a
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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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20occur to others skilled in the art upon readi ng and understanding this
specification and the annexed drawings. In particular regard to the various
functions performed by the above described integers (conmponents,

assenbl i es, devices, conpositions, etc.), the terns (including a reference
to a "neans") used to describe such integers are intended to correspond,

unl ess otherwi se indicated, to any integer 25that perfornms the specified
function of the described integer (i.e., that is functionally equivalent),
even t hough not structurally equivale?$.to t he di sclosed structure that
perforns the function in the herein i MYN% ated exenpl ary embodi nent of the

i nvention.\We@i@as W claim 1. Avoid-fill packagi ng system
conpri si ng: a manual input device for indicating to the system an
estimate of how full a container is; an electronic controller that

provi des an output ﬂwa"'ﬂ“%@kaéiﬁ?gga%ﬁﬁmwi h dunnage to di spense to
ed fullne

t he contai ner based on the esti ss and one or nore

char act eri st i cs mhnudlénputrteniaschior indicating ta theostséémenn éstimate déhoweull @
identify one,of nore characteristics of a packing container; and an

i |1 ustratiGBPdPf f er ent degrees of fill for a container; where the

manual i nput dewidglectidiit veitolRr teatipeevidles ah Bt s apthaeFidicaméeHowegr ee of
full ness of the rFaCki ng _.cont ai ner having one or nore articles to be packed

cor rel at ed"Wft BUNAYE tPidigRanzeite e aertaiire Pasqhen dmestinaied flkngss and

comuni catdnanyhéfe dHaea&eRdiisNgthe PEMbindevi ce and the manual input device,
and determ nes the quantity of dunnage to di spense to the container based

on the input egtGaniaieer inpyrdavied tof identify oneidneechanrierigisstalianeackingent i ty.
2. A syst%%%%néregnéorth in claiml, where the controller provides an

out put signal Thdicating a quantity of dunnage to dispense to the container
based on a si gmalilldstratioh lvé diffeners|deigngms ofdd#foce cantdireersi gnal from t he

cont ai ner input dev'tnce. . 3d A S.}qstgm as, set fforth in claiml, where
the illustrati ${erHSHE8vRBPY deriieNGudes 3)davifs fol MPHERGRL Rt | east
two input degkdeodrsfullfeyd dflthe baEKiAY ohBIR FRMNGEhePorsBR Aititie! th YheGritkb@UOUS
range of input options between enpty and full. . 4. A systemas set
forth in EPHPlAtad Wihéheilluplsatiash @ad verere tiricorteslies s in communication with the

container input device and the manual input device, and determines the quantity of
dunnage to dispense to the container based on the input estimated degree of

fullness and the input container identity.

2. A system as set forth in claim 1, 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.

3. A system as set forth in claim 1, 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.

4, A system as set forth in claim 1, where the container input device
includes or more of: (a) a sensor to indicate a dimension of a container; and (b) a

scale to weigh a container at the packaging station, where the controller can
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includes or nore of: (a) a sensor to indicate a dinension of a container;
and (b) a scale to weigh a container at the packaging station, where the
controller can conpare the weight of the container to a freight rate
schedul e, to determ ne how nuch | ess dunnage shoul d be di spensed to reach a
| ower freight rate and to output a signal representing the reduced anount
of dunnage in addition to the output signal that indicates how nuch dunnage
to di spense to the container based on the estimted fullness and the one or
nore characteris t con ai ner. . 5. A syste s set, forth in
claim1 of°dR¢o h‘?e‘?’e@}‘ﬁ?ﬁﬁ?ﬁgp aé‘é‘?fgﬂ@sfrq"glatrﬁatﬂ %ﬁ‘l'}ﬁd?ye 3\%@? TS ha¥ual

i nput  devinghi 1864 HGRFad@NShdUd BEldspehsed & remeansioiver freRjheedteridao dugnutet e

i nput option fromnultiple input options representld(ggrel ative degrees to

which a c@rﬁwaﬁéepregemtmg thg rpgucatbampuniRfciupnaas &t additoméo hieckdBeld; and (b)
one or K te the
ol ati ve SUpALRL PRkl RoR R qutRigendeiglonSR IGURNIRIRR! bhfed R

ful | ness- Ieetnehtedrfdﬂmsmnd/\ihemmnrhplleeChaﬁ@azterlsimslerilse bentaéen. enpty and
full. 6. A systemas set forth in claiml or any other claimthat
depends fromclaim1, where the manual input device provides one or nore
of : (a) about 5wo taA sy aéiswfodtihsmcmminpany otpei olagm tifdt)depends genof

i nput options between enpty and f F a substanti aII conti nﬁous range
of input SBIMJIn¥hees tiscmaphpk! QPgrﬁfoQﬂ' clud@siopg T Msaef oi;'ﬂl JiMBFANG WAL i ncl ude
enpty, 25%IEHinllgla%€%@réﬂé||J1put7o'i>‘i’fbf1‘ﬁldm m%mblé Hplut options rep?ese?\tlﬁ stgfas set
forth in claim™ or any other claimthat depends fromclaiml, conprising a
dunnage dilegeesde mefb@@ﬁﬂwrt%t@ tiledby ane ﬁém%fhprﬁLICéﬁr torke BacRSgdeatthe

i ndi cat ed tit f S one or
nore of: tg)%%% é:ror}‘ne%r%f?%ﬁgéggmsne th%@@%%%&?’ggSmt?“ﬁz%’}d&?}ﬁéwnto a
dunnage praative degrad of b)linassl ohthegmnthisereasd i) a nanable éinessdevaindicdtdry

di spense dypnage., . . 8. nethod trolling an amount of dunnage
to be di s}ﬁ’ﬁﬁé‘%‘gﬁ?% Py aptieRY be %%P %}Sﬁ@ﬂl sing the steps of:
identifying one or nore characteristics of a container where one or nore

articles are placed in the shipping container; manually inputting an
estimted degrBe ofAmysleAras sebiorthie cledntlaeianty: other clain thatideprpdafoBUt put
si gnal [ 1 r based
on t he es?l!aﬁﬁ?égﬂggegr e%%&%{l 'H’f’ur;[g%sw&% O%Iﬁgglgﬁg%g?ﬁor%% @Zé‘ﬁ??‘#@e"f}%

char act er aboutdvedfisdrete iopuit gptioas; (b) a rangeeéinput betionsnetivegnienpaty @indg st ep

i ncl udes e, or f the follown a)._Ro

i acent T (9 PRGN BintfioL8 ek BhARIL B RBLIABERTY | he
posi tion Qiﬁd tdanbaciptioas thet isciose dmphp)2596 haic BOROfUllr PEXEnWndfol. to five
di screte input options; (c) selecting fromdiscrete input options that

i nclude enpty, 25% ful I , 50% full, 75%full, and full; and (d) selecting
fromdiscrete ynputp g%tgﬁ{‘és nghmuéﬂﬁ 1”&35r'|yyotﬁgpél¥vm hedtldebhds frapd
nearly full. as set forth 1'n clarm 8, conprising one or
m)re of t&leint dl cawpriging @ajurtiagedispensedivmanpunigater withribe gaekollsiei ng one

nore dj 0, 0 e [ i cated
quant ¢y SpoeinenEd edel DhPRES i Breb ol e tun g2 BpERSer ROLES °T1 05
an enpty e onmmood of:l{e) & cohwdrsion rmackae tratichaveértkeatstdokedatehial iatd @ri sti cs of
t he cont ai ner; %) % é\ of determ ning a. voi v.ol ltme of wg cont ai ner
based on @YRNAgERIPHKIFeEN ztﬁt%/dwa)n%d'ﬁ?eq Mt SPHET 'ARE UARRY BSPEHRR ed
relative g of fullness of the container; and (e) the step of manually
di spensing a quantlty of dunnage. 10. A method as set forth in claim
8, where the providing step includes one or nore of the foll ow ng steps:
(a) transmtting the output signal to a dunnage di spenser to dispense the
i ndi cated quantity of dunnage; and (b) transmtting the output signal to a
dunnage conversion nmachine to convert a stock material into a dunnage
product to dispense the indicated quantity of dunnage.
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8. A method for controlling an amount of dunnage to be dispensed to a
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;

manually inputting an estimated degree of fullness for the container;

providing an output signal indicating a quantity of dunnage to dispense to the
container based on the estimated degree of fullness and the one or more identified
characteristics of the container

where the manually inputting step includes one or more of the following
steps: (a) positioning a body adjacent an illustration of an estimated degree of
fullness so that the position of the body can be sensed; (b) selecting from about two
to five discrete input options; (c) selecting from discrete input options that include
empty, 25% full, 50% full, 75% full, and full; and (d) selecting from discrete input

options that include nearly empty, half full, and nearly full.

9. A method as set forth in claim 8, comprising one or more of the
following: (a) where the identifying step includes sensing one or more dimensions
of a container; (b) the step of dispensing the indicated quantity of dunnage based
on the output signal; (c) the step of determining an empty volume of the container
based on the identified characteristics of the container; (d) the step of determining a
void volume of the container based on the determined empty volume of the
container and the estimated relative degree of fullness of the container; and (e) the

step of manually dispensing a quantity of dunnage.

10. A method as set forth in claim 8, 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 conversion machine to convert a stock material into a

dunnage product to dispense the indicated quantity of dunnage.
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