AUTOVATED FLOWABLE DUNNAGE DI SPENSI NG SYSTEM AND METHOD Thi s invention
clainms the benefit of U S. Provisional Application No. 60/624,348, filed
Novenber WO 28@04035whi ch i s hereby incorporated herein i rCrits2@8t089484 V.

FI ELD OF THE I NVENTION This invention relates generally to an automatic
dunnage di spensi ng system and met hod for automatically filling the void in
a cont ai ner nore. o @ects have been pl aced for shi |ng and

more parti CLA‘ATPQMBE% F&LQWAEEEQ}%N ACBISRENING S SR AND MET

di spensing a flowabl e dunnage into a container. BACKGROUND In the process

of shipping one or nore articles fromone | ocation to another, a packer can
top-fill a cont aﬂ'hlaﬁrln\/@ﬂt\@ﬁldﬂﬁnﬁﬁw kanefibpU 4. Prwl%@naiaf\m“b@tmf}!ﬂaced with a

flowabl e dunipags 343 Ry tm heP? 5@6@%&4%@% é%&ﬁgér%lté;qﬁ%r%ﬂﬁ itk he

article or articles’an eby preveént or mni I ng novenent
of the obpeengratel ative to the contai ner and/or to provide cushioning for
the articles in the container. The packer typically observes the contai ner
as it is being filled with dunnage and stops a dunnage di spenser when the
cont ai ner appears to be full. FBnoP cmaa‘lqamvt&qﬂot\p over-fill the container,

with the resulti_n rmrednna i |a m%a{l have been Iacedlnthe
contai ner than i 'ﬁé‘é\ffé'@‘)PBG afge Gﬁ?r@ R pEematinduppage 'ép '7-?('”90t her tines,
a packer ni @Vétemraiﬂfmbtﬂdd fbmt@ﬁaﬁ@uyﬁnmgltﬁe Véil iha eaaiddieh @hichehe m ght be
free to ppve around in the container during shipnent, increasing the

possi bi 1 14 y obfMofaRBigsts eyerbeg) elaced for; wpamm anﬁdmrefnarqlqw@lyttm cally
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Currently there are void-f di spensers, 1'n particula
converters, ithacoptainalel | ver a strip of dunnage at rates in excess of fifty
feet per mnute (about 0.25 neters per second). Sone attenpts have been nade

to automate one or nore aspects of the
BACKGROUND

15 In the process of shipping one or more articles from one location to
another, a packer can top-fill a container in which one or more articles have been
placed with a flowable dunnage to partially or completely fill the void around the
article or articles and thereby prevent or minimize any shifting movement of the
objects relative to the container and/or to provide cushioning for the articles in

20  the container. |

The packer typically observes the container as it is being filled with
dunnage and stops a dunnage dispenser when the container appears to be full.
Some packers tend to over-fill the container, with the result that more dunnage
material might have been placed in the container than is needed to adequately

25 protect the article. At other times, a packer might under-fill the container, in
which case the article might be free to move around in the container during
shipment, increasing the possibility of damage. Both over-filling and under-filling
typically becomes more of a problem as the speed of the dispenser increases.
Currently there are void-fill dispensers, in particular paper dunnage converters,

30 that can deliver a strip of dunnage at rates in excess of fifty feet per minute

(about 0.25 meters per second).



dunnage filling process to avoid or mnimze these and other problens. For
exanpl e, in one known system disclosed in U S. Patent No. 6,527,147, a
packer stwpo@nsessioot pedal to di spense air bags from aoTasesls@asi4suppl y.
Using a foot pedal frees the packer's hands to distribute the air bags

Wi thin the container. This system does not resolve the problens of
over-filling or under-filling, however. One solution to the over-filling
and under-filli g@ne sttrepisinavebeen dedeliy aatoppde ene or swire sepkditsof the

I nt ernati on i on Publ i i No. MO 200 4165 n is system a
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t hen cooperexaapiayin bna kdowmagternpdigelbted intld.SpPatbnt Boab,5amdnta packdunnage
adequate to .fill the void. t he dunna i s being djspensed, a packer
asei'sts | n YRHAHG SRS BIORPPHER Fh a0 RS TR A S DR HRGR Neasur i ng
the voi d5vabstpRdarfesat el packeravimiiels to drstritite/ thdidif bagsl wittam eheaionenidri ng to do
so adds to the conplexity and expense of the sgstem Rat her than attenpting

to neasure tESYEKER dpss metresalve throprodipmssh eyestiting agunderdilisd. pat ent No.
4,922,687 ikt onally overfills the container and then uses blasts of air
to level the dunnage before the container is closed and seal ed for

shi ppi ng. The e&nesspldigndadie overfilieg anddindetlilingearobam iseRioededdy 4ut omat i ng
t he di spensi ; i : : r er tasks,
but 1 hi 5. oL o B e e B B B e

conpl ex1@ y lathis sysiemt o prohe stinsee i vodd srosindan agligig/nRy ciihtaingr, @adr@ i nvent i on
provi des a . t r tically
suppl yi ng acaﬁt(?)él%?}tlﬁarrg%@%ha%sg‘%{tﬁgam @g%g%?%@{éﬂ%wgga?%éﬁ)ﬁ@@ﬁﬁféﬁ a packer
t o gui de oduphageaddmaie foflidee voidt As theruanageris behgedismenset,fepacked i n t he

O e Rl bl o e PR PP s o LB AR 3 o 19
i nvention poidwiolleése acsyraterhandvareishesy diffflculliaf@aitsmpgng td Ho¥albEs to
15 the complexity and expense of the system.
Rather than attempting to measure the void volume, another system
described in U.S. Patent No. 4,922,687 intentionally overfills the container and
then uses blasts of air to level the dunnage before the container is closed and
sealed for shipping. The excess dunnage is then recirculated for reuse. By
20 automating the dispensing process, this system frees a packer to perform other
tasks, but this system requires a recirculation system, however, which adds

complexity and cost to the dispensing system.

SUMMARY
25 The present invention provides a system, and related components and
methods, for automatically supplying a void-fill dunnage to a container without
the need for a packer to guide or place the dunnage in the container. Moreover,
the void in the container can be filled with the proper amount of dunnage without
having to measure the amount of void in the container. More specifically, the
30 presentinvention provides a system and method for dispensing a flowable

dunnage, which sometimes is referred to as loose-fill dunnage, into a container.



dunnage, which sonetinmes is referred to as |oose-fill dunnage, into a
cont ai ner. An exenpl ary dunnage di spensi ng system conpri ses a di spenser

i ncl udi ngwe 2v@wisedsie si ze outl et through whi ch dunnage eamuUsb@sosnte a
cont ai ner, whereby the size of the opening can be varied for filling
different sizes of containers, and a shutter for opening and closing the
outlet. The extent to which the shutter é&@i can _be vgried to define the

vari abl e size oOfISeMAREN dopRage FisPeRsty CNPHSEMR CIFBP "% pect of the

i nventi on, n?cuﬁmﬁ@ad/aﬂéble 's%%lﬁlb%r@dﬂ OB biEnriHdRRBIE dvin® @cérRainar,ner
conprises the ste daélstln the size of an aperture at the outlet of a

dunnage di syt WrﬁlleeOftt opgyung gar be yadedioe filling difeserniltsizep of r el ati vel y
t t
positi oni "o hiahePUitdrff o Sfutfel for BRARGSHA FRERSRE RN CriftleBiftto GARIAI Ner

and openin utter to a nage to flow into the container. The
positiord n@wessraptewpenmcambe vanied {oddefime dhengarichie size putiettwhea qpesi ti on in

close proximty I.d wal | s of the

cont ai ner. The lpe%)%cod?cngg deiqﬁ)tﬁér a%ggangﬂ{%lhpﬁ}tﬁ) gﬁ{@l&élds‘%g a di mensi on

of a cont aidispensiay @flawable deinglge intoisdédniaicer odeppinlseslthaastepmd a:d]ustmgbl nati ons

t hereof . Agcording to anoth as t.of the ipvention, .a, net

di spensi ng ?'F%\‘Rgﬁl épaf&f{ﬁégihq Wﬁ%?gf%%?%ﬁgﬁéﬁs%&ﬁﬁ ng%thtet?@eg[%eplg of

{ ﬁl ati ;/lel %/ c@@édlj by%HC}QtearﬂellétNélyaonforﬂngitr%Rﬁl%&bf the @bngé@é d@eﬁgut ter f cl ﬁs i ng
e outlet js located in close proxim o, the edge or .e of the

side walq @POVRRAT EPBR caNBE: é\”&qé’rpenf?@\/tf‘%ﬁ}“ﬂtf?é t%ﬁﬁﬂ“?@l"” QIP; ﬂPg’quosed

posi tion tﬂ{@é&ﬁalﬁeﬂﬁﬁlﬂ?péé'tﬂinmgsstéébéh kigthet Miclude rhélng GcoLdet ©AES to open

the shutter to allow dunnage to flow fromthe di spenser into the container,

and t hen nBosifien inmeossproxiantyty the toncgdgeay egees of ‘Bﬁ sigewak o Wa!st anot her
aspect of Ttﬁéecdrh’%fﬁ&t ! %h@H%ﬁQ@rtﬁ’érshﬁ)&&@é fhe s%éﬁé@é@n‘éf?ﬁ@'d!@%ﬁs@nd' spenser

I ncl udi ng an outlet throug dunnage can flow into container, the
out | et bei abalcontaied, Bichasm hrighis witithpridept @m&n@on@n@omb@nmr@r movabl e in
a pl anqdoamael %&I to and closely adjacent the plane of the rimfor opening
and cl osi ng {he outlet. Accordi ng to still another aspect of the invention,

a dunnage di spefAscanding to another aspect of the invention, a method of dispensing a

flowable dunnage into a container comprises the steps of relatively positioning
an outlet of a dispenser such that a shutter closing the outlet is located in close
proximity to the top edge or edges of the side wall or walls of a container, moving
20 the shutter from its closed position through a plane that is parallel to the top edge
or edges to open the shutter to allow dunnage to flow from the dispenser into the
container, and then moving the shutter to its closed position.
According to another aspect of the invention, a dunnage dispensing
system comprises a dispenser including an outlet through which dunnage can
25 flow into a container, the outlet being bounded by a rim residing in a plane, and a
shutter movable in a plane parallel to and closely adjacent the plane of the rim
for opening and closing the outlet.
According to still another aspect of the invention, a dunnage dispensing
system comprises a dispenser having a plurality of outlets which can be
30 individually selectively opened to dispense dunnage from selected portions of an
area corresponding to the collective areas of the plurality of outlets, and a
controller for controlling opening and closing of the outlets.
3



system conpri ses a dispenser having a plurality of outlets which can be

I ndi vidual ly sel ectively opened to di spense dunnage from sel ected portions
of an ar emocosepandi ng to the collective areas of theppirwsadosoyosas
outlets, and a controller for controlling opening and closing of the
outlets.In accordance with another aspect of the invention, a nmethod of

di spensing a flowabl e dunnage into a contai ner conprises the steps of

sel ectively and lhradepeadentitly aoptwer agpashef toe inventiomfa eeilodradl ity of outlets
to di spense dunnage therefrom over .an area. | It h anot her
aspect of tW&re ?itf'BWa‘ﬁea’HHHa%%'”a?éﬁBﬂ@fﬁ%‘:@?@tﬁ%%@%% |S\é8és a cont ai ner
support forsgegReit anttndepepdeaiynepening dhs pemsr oftepluraityoofeoudietstor e out | et s
whi ch can be individual | é}%e ectivel éégepened to di spense dunnage toward an

area of thedigBenss HENage HisoeiomAavel 838f€%ne sensor for neasuring a di stance

from t hegcont ai ngryHRBAES wit anbfleP BEPdtt BLha ifviehtioh 8\tRinnade tispensing ai ner ,
and a controller for controllably opening and_ cl osi n% the one or nore

outl ets basexptemn compiises @ GaMIEHIST SUPPEHIOL SERROTUIR 6PN ERCES YPRRSES sti |l |
anot her - as pﬁ&&ini?né gfm'ofb\’&frllfel't:fﬂ/hi(ﬁ GHHea8vidL SRR dide§)bpEARGY EOTDT | Ses a

dunnage di spens over I'ng a contalner with flowabl e dunnage, a
cont ai ner sdippemge dwmage pgyart iancarea ebieadontainer gHaPert \dt frast PR eI Above t he

contai ner SpRALL, ARG BRYAHEG s Rl btfaih RiphBR 6 dReMinRY @A iBlel e i de

wal I's of th Or Trenovi ng excess nnage. According to yet
anot her 1asptetconfaihdreanca eontraller far coatroked!yodpetirgpendclaging the oMbl e dunnage

i nto a container rises the ste of _overfil|] a container with
dunnage andmtoé‘?’rBWf‘?(igB%%?e%'nBHWISﬁ%'Bgﬁ%ﬁt Iﬁ%ﬁ}%’rﬁ]& Sghé\n&%er menber relative to
the container. Thsonipgto stiirdrethdrasppet@é thedhvardion, & dpneafpedispersiiies of a
side wall or walls of the container. The remying st can..| rotating
the wi per neYfRIP CREIRGSES # HENDRES ‘g'aa‘:éns&r %58&5%@“‘89%W@?ﬁaﬁtvé‘%‘iﬂé{’gg t he
removi ng st gfhfRR, hRehtdMer SYRdHEfor Bepsiga bertaineeind h\wiper ppacetenber .

Accor di ng to anot her aspect of the invention, an auiﬂ%gt ed dunnage filling

syst em dBnprbesestha coniner sepPEbATAMOVARIe el iPia PPARIdE HAEERS R Eri al . a
side walls of the container for removing excess dunnage.
According to yet another aspect of the invention, a method of dispensing
a flowable dunnage into a container comprises the steps of overfilling a container
with dunnage and removing excess dunnage by moving a wiper member relative
20 to the container. The wiper member is spaced above a top edge or edges of a
side wall or walls of the container. The removing step can include rotating the
wiper member across the top edge or edges of the container, or the removing
step can include moving the container under the wiper member.
According to another aspect of the invention, an automated dunnage
25 filling system comprises a chute for containing a quantity of dunnage material, a
shutter at the bottom of the chute, and a controller that can selectively open the
shutter to dispense dunnage material and close the shutter to separate the
dispensed dunnage material from the dunnage material in the chute.
In accordance with another aspect of the invention, a method of
30 dispensing dunnage material comprises the following steps: registering a
container in a container position; positioning a chute in a dispensing position
relative to the container position; opening a shutter to dispense dunnage material
4



shutter at the bottom of the chute, and a controller that can sel ectively
open the shutter to di spense dunnage nmaterial and close the shutter to
separ at e woeogiispsased dunnage material fromthe dunnagecmaisesisabosiser t he
chute. In accordance wi th anot her aspect of the invention, a nethod of

di spensi ng dunnage material conprises the follow ng steps: regi stering a
container in a container position; positioning a chute in a dispensing
position refrannl the chue fitte thaoortainer, cinsmgttheﬁhutb@etms,ﬁgaratasﬂhetct@erlsed di spense

dunnage rrat | fr ter to
separate th aé@&éﬁ%%@ggi?ﬁ’hﬁb ddrmangHGfer?rg%m e”t%ru %hg%e rrEéerl&r% n the
chute; and ooWergntairer avay ¢roor trterrbsp(amlsmglpmsrtloaway from t he di spensi ng
position. In accordan e w th anofher e of t |nve [ S stem
P utien & ohat dReGRHaSdE vl ARSI ReRDSEhe HhveliSn TRl s Tl P g
the chutg WeHile thengdubiagea Gﬁmﬂybﬂhunn%gé@ﬂiﬁteﬂéllfen’ﬁllnfg tapehatd with the open a
shutter at the bottomof the chute to w dunnagmﬁr@é rial

through a sHYARase ’%ﬁf@?@'ufec%@"?rlﬁ'ér?pﬁ@t'&? gPgma s ecl?)OtE%Ibé?} e the

thereby di sgqanseslabanasgBahaehial o HbRMh@ugh aamuiet aidridre bAd thsh Bhute at a
| evel coinciding wth a fill plane of the container. In an exenplary

enbodi nent , clw@ hut:;en inEeqataie e ‘lhéﬁ%’b’ disnenseth SHRAgeANRIerAdFIRont al pl at e
menber t hat a%@%ﬁnjlﬁ in %é&ltﬁ"%%ﬂ %@vh‘l é@ﬁd(c#lﬁé“?wtﬁ'azﬁl #¥nd 8@nhaperture

created there y “at the bottom o e chute di spensi ng dunnage materi al
t her et hdBugeentalner.chute can i ncI ude multiple plate nenbers for varying the

size of the aperlh%%ﬂ%ﬁ’lp?ﬂ% ﬁn‘#ér{tetﬁe CRiXR: mé@&% rec%ét%Hla%ﬁbé(t’aBﬁalﬁ/aed o

over| appi ng pl ate ‘e ein ort ogona I 'ons can
vary the sihkwizanthl platgpaeniber theat apepenable tatsetelcevdjpvanyrﬂn@{sizewethm ute through

whi ch the dunn mat erjal ,can |nt t bene t he bottom of
the chute. W‘@?gﬁegfﬂdébﬁr%b%atﬂgeag to&eﬂ BF’ cﬁg{e fgéﬁgeensﬁrbg g@m’l st one

di mensi on ohatdhial memmbn@m. The BRutkidahéttlaiedmaltipfe pdaﬂegnembarsdonwr@inber

i nformatjion indi ca} ' di mensi.ons. Based on

such i nff8r nBEiSHE ° tﬂlPﬁ\;ae %&eﬂg’ﬁ'p&)‘ﬁifeq%gg’ésrf élregn C‘g?% adf@itYe shutter
aperture i nojdigpping brite Aenitdtes attvaBle in orthogonal directions can be used to vary
the size and shape of the aperture at the bottom of the chute through which the
dunnage material can pass into a container beneath the bottom of the chute.
The system can include a sensor for detecting at least one dimension of
20 the container to be filled and supplying to a controller information indicative of
the detected dimension or dimensions. Based on such information, the
controller controls the open size of the shutter aperture in the bottom of the chute
such that the size is less than or about equal to a dimension or dimensions of the
container opening. A height dimension of the container also can be detected
25 and the controller can control relative movement of the container or the bottom of
the chute or both thereby to locate the bottom of the chute in close proximity to
the top of the container.
For containers such as boxes with flaps, the system can also include at
least one flap pusher to move the flaps of the container outwardly and clear of
30 the chute, as the bottom of the chute and the container position move toward a
dispensing position whereat the bottom of the chute is located at about the
horizontal plane defined by the upper edges of the side walls of the container. In
5



such that the size is less than or about equal to a dinension or dinensions
of the container opening. A height dinension of the container also can be
det ect ed wododdnsozsent rol | er can control rel ative novenercrTafS2i8@3waa0t ai ner
or the bottom of the chute or both thereby to |locate the bottom of the
chute in close proximty to the top of the container. For containers such
as boxes with flaps, the systemcan also include at |east one flap pusher
to nove t he ahlexesptry embodomerditieefiapopishar iglopnaacted keamnd ofoveswitbig e, as t he
bot t om of thE @hute and the container position nove toward a di spensing
position whél8%Y" t he bottom of the chute is located at about the horizontal
pl ane defi ned byThéprasppeinvedtpesalsf protides adeethad bEdisperidirgg dwmtagener . | nan

exenpl ary enbaqdi nent .the, fl usher s connected to_ and e {th the
shutter. Th& ?réé@fﬂt |q%mtﬁ§ﬁpe£§§gre&%%r@e%n QP%EOR&&aO%OHﬁ'i%zﬁﬁ%g dunnage
mat eri al g habitbif adsitd, BpehihgRssHiter 8 @lisPefé MUnAIYeanateriabiorafthe@ cont ai ner
to the bottom of a chute, openi 20? a shutF,er t.o di%pg%g Cgunnagg mat eri al
from the ch@beteiinfpdhe RRNBIKE.AKeToSINgHEe & B<erig SeR¥e tu t@IPEGE8epar at e t he
di spensed dynRAR MBIRE] ROmIth® BUARReHAIBASISN IR &Hutél| RbgistraforciBut e.
Registration 1s effected by vertically aligning the chute and open top of

the cont ai neffectad hy valically gligningihespeierandeonen topef histoskairar suRe tldt e will,
when open, Bﬁu@r'aﬁeﬁ&%&ﬁe bBforARE thel ARt it HRes 8 vl nb@wigldhé i on, the
the chute % t |g

bott om pl ane 0 can be vertically positione dose proximty to
t he t op 18 anpeontopt dfdéhe containeer [n a@sitionalhieybottam pleas of thelsbtteoramlog ti on of t he

chute can be v i I for a
cont ai ner a?ﬁﬁ@%‘ ?%Oes‘ﬁé)hsgiﬁ £ %g%ﬁ}’@;{%@gﬂp gg\glrlé%’y%{%@gg?mtgﬁ%kl ﬁ%ﬁﬁrhe chute. The
rel ati ve novenenGehetilget lddseadotiom partibntdféhe ohttaicar becaovedseveantieallyt o open

o SO A s bR BB R D B BT of e
chute. The RveRH8RhdiaWegTion® theadtfte. PTIRvietiive anchenieny betiespehs chgtesarstt em as
shown in htehed(r:o%\{ghqgrsca%nge LCsteeSdC’troio?)ee%i ainyr/] c})r?tginteﬁ)f%}aps so that the top plane of
the side walls of the container can be brought into close proximity with the
bottom plane of the chute.
The present invention also provides a dunnage dispensing system as
shown in the drawings and described in the text.

20 The foregoing and other features of the invention are hereinafter fully
described and particularly pointed out in the claims, the following description and
the annexed drawings setting forth in detail certain illustrative embodiments of
the invention, such being indicative, however, of but a few of the various ways in
which the principles of the invention may be employed.

25

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic and diagrammatic view of an automated dunnage
filling system according to the present invention.
FIG. 2 is a bottom view of an outlet of a dispensing chute and an

30 exemplary shutter portion of the system of FIG. 1.

FIG. 3 is a cross-sectional side elevation view of a modified dispensing
chute and shutter in accordance with an aspect of the invention.
6



The foregoing and other features of the invention are hereinafter fully
descri bed and particularly pointed out in the clains, the follow ng

descri pt iwo 280ubsb33¢ annexed drawi ngs setting forth in decaiuszesnssiie
illustrative enbodi nents of the i.nvention, such being indicative, however,
of but a few of the various ways ‘in which the principles of the invention
may be enpl oyed. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic
and di agr anmmat i cFN\G®w-6faresequentatechematic puage-seridnahglexgiéaneyiewe €bf di ng to

t he present inv I I |.S i f; Aa~di spensi ng
chute and ar?h%tfg’%\f@?%/agﬁgptoiFHep%/r@‘ieBﬁ%\ﬁcg'?ﬂ i"h@(\j‘sﬁslrt1 g%%”%%:mﬁﬁ%?G 3is a
cLoss-sect i ainetlis Iseidg fikddbwith idannageew of a nodi fi ed di spensing chute and
shutter in accor - wWith an_aspect of_ the inpventian.Fl - G Aare
sequent i al schengﬁ]'?e'éraﬁ@?g@gﬂs ﬁgfe%P@(Fgﬁn8ﬁe€F%W§{%?d é’ﬁ’r&%a e&'”%:govi ded as
part of the sgymemesbcsingtd thefprésentinventiodl ation to a container that is being
filled with dunnagéa FIG 7 is a scherrgtic si de él__lg:‘fw of yet anot her

aut omat ed dunnagel@-id isiantphepatie fp6ew ol NS YstE™ A dsent invention. FIG 8

is a schemati c tppsyieyH@®T 0 bREsERBESRIE Vidva of/a varidien of tangysldnar e
schematic side views of a variation of the systemshown in FIGS. 7 and 8.

FIG 11 is ghewmbneliGS 7sariE8vi ew of yet anot her automated dunnage filling

system accordi ngFﬁ)_éqh%fgCgE@%iiE%g%%Qénget EhGhed utbiafe P EIGIREIMingoP Vi ew

of the system of . ) CRI'PTION Referring initially 'to FIG
1, an exHhplsgstymaaccordingtd ithamnespst ilvepionsi ng system according to the

oper abl o to-aut oba 1 e iyrecaary USRI Finnage 11 (FlG 3
to a container 12. This can be done without first neasuring the void vol une

or significantly under-filli NGRS DES'C!F&IBQICBI\EE contai ner in which
Referring initially to FIG. 1, an exemplary automated dunnage dispensing

15 system according to the invention is indicated generally by reference numeral
10. The system 10 is operable to automatically supply a flowable void-fill
dunnage 11 (FIG. 3) to a container 12. This can be done without first measuring
the void volume or significantly under-filling or over-filling the container in which
one or more articles or objects 14 (FIG. 3) are packed for shipping.

20 The system 10 generally comprises a controller 16, a supply 20 of
dunnage material, a registration system 22, a container support 26 for supporting
the container 12, and a chute 30 for dispensing the dunnage into the container.
As used herein, the terms dunnage and dunnage material are interchangeable.

An exemplary container 12 is a rectangular cardboard box, as shown in

25 FIGS. 1 and 3. A typical box has a closed bottom 32, substantially vertical side
walls 34 perpendicular to the bottom and to adjacent side walls 34, and four flaps
36 extending upward from top edges of the side walls to bound a generally
rectangular opening at the top of the container. The flaps 36 are foldable along
a horizontal fold line 38 at the top edge of the side walls to close the opening at

30 the top of the container 12. The top edges of the side walls 34 define a top
plane of the container 12 at the fold line 38. To facilitate filling the void around
the articles 14 in the container 12 with dunnage 11 from the supply 20, the flaps
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one or nore articles or objects 14 (FIG 3) are packed for shipping. The
system 10 generally conprises a controller 16, a supply 20 of dunnage

mat eri al ,we 20&giséisnat i on system 22, a contai ner support peé/usesossspperti ng
the container 12, and a chute 30 for dispensing the dunnage into the
container. As used herein, the terns dunnage and dunnage nmaterial are

I nt erchangeabl e. An exenplary container 12 is a rectangul ar cardboard box,
as shown i 36EhGSMainanigdt and alignied avithgesrerive sides safdheisontaingride help

S seant ! 2uehb iRt Hfer 'okﬁﬁ%gagg%?%%%i&@a bantate, Kot and to

adj acent si wa n our 6 extending upward fromtop edges
of the sidelGdd, lfor éexanipeind a general |y rectangul ar opening at the top of

h ' . The fl : : ! [
he top odge of R AnRLS 5B BeRsbll raginl Midhgndp' 12 20

contai ng &2n aibbelidpepsedansagy totheortaider valingsa 8fedeni steapre, sogh ps ane of the
container 12 at the fold ilitate fil voild around t he

) line 38. To faci lin h
articles 18YiNANERCORBHRE; rﬁe?ﬁ‘fﬂ% G CANANRRAER2 fL_[CLf"r_‘éﬁﬁetnﬂ@F?g%Hﬁ}’ %0, the
flaps36 Caeircﬂmdﬂowwbm,fﬁnda@ém@ldr%wéd%é hich e@efes kithe tep plaaeoLfket he
container to help capture the dunnage therein or the fl aps 36 n be fol ded

out ward, aSOBhGeFangHIal @ntqipeqso? cyingrippl confaines dges rat Q?r"%if‘?pad@ﬁt ion to
such a rec r@f&%ﬂhé‘%loﬁ???}g'aﬁﬁf plac}]é&%v%vﬁieeébéperﬁﬁatﬁé%rméiﬁeem tAsl0Bi@ge to a

cont ai ner having rent’ shape, such as a cylindrical container. A
cyl i ndriCals fitledmatihrtsinnage. a circunferential side wall, a circular bottom

wal |, and a cir st APy Oeﬂ%n‘r%’gé :&Qréﬁjfgfeita%e E&ﬁaiﬁé‘? 13 RO the slSpIgONe

rectangul ar containers, a c | “cont al ner does not have flaps, but
i nst ead i s2@| Bsxfradly, the duhrEigaded flowebletduanagreprodhittoludines a dpeifner after

the void ig filled with T A i h
bont ainar Buiiqosiodlieta A 395s AR RS EREmb BN IS RERRE SufiiRRage o | he
dunnage pr pdlwdbs batismaisimited ypfoaof pelinuts gaper pednot s retiexir Baps, foras

" peanut1 Exqul ary flowabl e dunnage includes but is not limted to foam
PP Beanut s and air bags, for exanple.

peanut s,

The supply 20 of dunnage can include a bin or hopoper or other way to
store and provide dunnage to the chute 30 and the conta iner 12 as needed. The
dunnage can be produced on-site or at a remote location . To produce dunnage,
a dunnage converter 40 optionally can be used to conver—t a stock material into a

20 dunnage product 11 and provide it to the supply 20. The system 10 also can
include a sensor 42 for monitoring the amount of dunnage 11 in the supply 20.
Based on signals from the dunnage supply sensor 42, the controller 16 can
control the converter 40 to produce dunnage 11 as needed to maintain the
supply 20 of dunnage ready for dispensing.

25 The chute 30 guides the dunnage from the supply 20 to the container 12,
and typically includes a generally vertical passage for thee downward flow of
dunnage therethrough and out an outlet by the force of gravity or otherwise.
Referring to FIGS. 1-3, an exemplary chute 30 has a sub stantially rectangular
cross-sectional shape and is formed of sheet metal. A rirm 53 at the bottom of

30 the chute 30 bounds the outlet of the chute 30, and typicallly resides in a
horizontal plane. An upper end of the chute 30 is configuared to receive dunnage
11 from the dunnage supply 20, and a lower end of the chute 30 includes a

8



The supply 20 of dunnage can include a bin or hopper or other way to store
and provi de dunnage to the chute 30 and the conta iner 12 as needed. The
dunnage owo 2b&/Eoduced on-site or at a renote | ocati onPCT/US2508248€
dunnage, a dunnage converter 40 optionally can be used to convert a stock
material into a dunnage product 11 and provide it to the supply 20. The
system 10 al so can include a sensor 42 for monitoring the ampunt of dunnage

11 in the sbyisnb0tbat srensdindiclasegealapertusmd? fdCddhabife astigbof iensor 42,
t he controhﬁggﬁgjeqhF@:gE qg@m‘ﬁé 3Qhe converter 40 to produce dunnage 11 as
I ntai n

needed to 0 of dunnage ready for dispensing. The chute
30 gui des the dmln@dlgetrétedlshmttm Suggiings 26ubstantialydwrizantabshutter plaget ypi cal | y

i ncl udes a_general | ertjcal, .pas 38 f unnage

t her et hr ou§ a%ﬂﬂﬁ%tﬁ(t b‘?}tﬂm f[tR %%4 IP&@@F&?%@%'& éﬁ%\gtnﬁehrw se.
Referrimg toutterGeludesdat |edst eneaubﬁam’uallblhbﬂz@@alh@a’(ﬁ matbsmarrﬂueasnyhat
rectangul ar cross- sectlona sha e and nmet al %@ rimb53 at

t he bott omsoqpe[rﬁkéle(’gqﬁaglgctg/@ ?"T’Feot)h Iag?'q'gﬁe fi]gre@ e\%b ®typical ly
resi des i nogtdtabd éi@;ﬁ\ér%lingﬂ@iﬁﬁge An th@rﬁﬂfro@g?d 'IQ‘fe §Hﬂﬁte€ Buﬁr&l@@es sutméi gur ed

to receive dunnage 11 fromthe dunnage sug 1!hlower nd, of the
cfnute 30 Piste m@@e&%MtVta@'ﬂn%tbetSﬁétofg%ﬁe rgﬁé '8?'89'@9 ta‘ﬁ" ﬁé"raﬁ?Ff BAEY (FI G
2) at the BPNé?FagB ngtﬁﬁepﬁe?ﬁ@é@ 5T4hrT‘P1\é§Q Ta%em%mﬁe?s 8 als%h bbusterrided

shutter 50 defin substantial ly orlzontal shutter plane at an outlet at
the botthnioss elheuretuembes. Tha plate membersbatase l@ﬁ«b@@ﬁlh‘éﬂ@veh@ Bhut t er

nel udes Abh&@Hal gﬁgctveg?& éé?éét%l)(yva@f & thb %EEHE?Fe ) & &atBBEPee 54 that

is operablet var the aperture 52 created thereby
at the out beﬂtorﬁ@rftrdastp&m%ng dunnage 11 theret hr ough. The shutter 50

ol udes 1 P8 ShF SRS STl bR e Se e e
menber s 54apérare G2thirrigh aftdehrted duanage fibws buethesidestreded Sinattet 3@ alseenber s 54
o I B 4R el RO SRR AR Yo e
ilustrated plate members 54 both open the outlet and define the aperture 52.
Alternatively, these functions can be separated. As shown in FIG. 3, while the
aperture is defined by one or more plate members 54, the outlet of the chute 30
can be opened by a separate transversely movable shutter member 55 to allow
20 the dunnage to flow therethrough to the container 12. The shutter mmember 55 is
mounted at the outlet of the chute and adjacent to, above or below, the plate
members 54. The shutter 50 is controllable via one or more actuators 60,
independently moving each of the plate members 54 to open the ap erture 52 to
the desired dimension and the shutter member 55 to open the outlet to dispense
25 dunnage 11, and controlling the shutter 50 to close the outlet and th ereby
separate the dispensed dunnage in the container 12 from the dunnage in the
chute 30. ‘
The system 10 preferably positions the shutter 50 and the outlet of the
chute 30 proximate a fill line of the container 12. The fill line is the desired level
30 at which the dunnage fills the container, which coincides with or is a bove the flap
fold line at the top plane of the container 12. By positioning the shutter 50 at the
fill line, in closing the shutter 50 the shutter also levels the dunnage 11 in the
9



The shutter 50 not only includes the plate nenbers 54 that define the
aperture 52 through which the dunnage flows, but the illustrated shutter 50
al so opensoaneb/bizses the outlet to selectively pass dumocags2ddsesatdr ough.
The illustrated plate nenbers 54 both open the outlet and define the
aperture 52. Alternatively, these functions can be separated. As shown in
FIG 3, while the aperture is defined by one or nore plate nenbers 54, the
outl et of CRBlaNAIR B separaies oxreseduppade ahoyg the &l i%&@%ﬂ@eq’wﬂr}?&@am e

shutter ne I : d f ratar 4 he
cont ai ner ?%%re?ﬁgdg St%tdgﬁﬂ}rﬁgﬁgg'r WQS igetégﬁ%'b%g&ﬂ?ﬁtﬁ%@g%?l%gtbégﬁthe chute

and adj acemorggietaibeglewor bel ow, the plate nenbers 54. The shutter 50 is

cont rol Labl e vi ng35a8h TPLhH 450 RS AhmblHERRBLSBY ot M RBscaEh of (e

pl ate nmenbers 5 e aperture esir dr rension and the
shut t er Srewobaroréndmberpaefdried toasiflap pushels $@ethaéacumosaide Mith and

controlling the shutter, 50 cl ose the outl et d ther.eby separatg, the

o ensed TemBers o e snuten i e iR tnde o e e o e RERAG 2 50° The
system 10 g g0t Ritwardosittfiopnenddrehs botidre bf e chiutk BOgasate! Isdttarh of tree chut e
30 proximate a fill |1i t he cont ai ner Thaiﬁ{)jéllﬂéil&l Ine is the desired

| i ne of 12.
level at whiE 3her e cRBIGESF PYRROT: FRMOoyR fayrard the DPRSIUPBs with or is

a bove t heddoam ha1d. i WRerdtihd B%pél%n?)b@tﬂﬁ isPbrokineate A edrit@inek il liRg.
positioning the shutter 50 at the fill line, in closing the shutter 50 the

shut t er'0al §pan evemplarnemaedimege t'lqﬂ@mp%'?r’f@éﬁgﬂ'sa? fiP afzhapmalpdlat es excess
dunnage abeygddigd 1d bha hblsbid HARL S CIHERRSLbSRERBELLsD { MRoGaR! ai ner 12

Thi s aspec e system 10 i s descr In nore detail below. The system

10 can al spusheslGidextends kelowthe plgteanemheis\piithengpae ladflge 3 weesrthaor e
nber s, , 6 ] f
Menbers, r Sﬁtggérfsg) @%g@.s Frik@h BURBER ﬁweriiapf ;?d%gér g%gggqli(%gép? W dipdryToers o

the shutter our age one oOr no container 12 to
nove out waude thetflaprtomavedetwart evithahe dap plishdi@sdihmbee8@ith dbe tphadebot t om of
t he chultﬁ.,e &% a?r]rtéle cont ai ner support 26 nove toward the di spensing
position ( QWi FI G 4) where the dispensing outlet is proximte the

contai ner fill Theeystem 10 can further include a sensor 64 upstream of the chute 30
for detecting at least one dimension of the container 12 to be filled. The sensor
could alternatively detect a code or indicia that identifies the container and from
which at least one dimension of the container could be determined, such as one

20 or more of the width, length and height of the container. The controller 16
determines the dimensions of the opening in the container 12 from signals
provided by the container sensor 64. The controller 16 then control s the shutter
50 to open to create the aperture 52 in the bottom of the chute 30. The aperture
52 typically has a size that is less than or equal to the dimensions of the

25 container opening. This facilitates filling the container 12 without requiring a
subsequent operation to spread the dunnage 11 within the container. The
container sensor 64 also can detect a height dimension of the container 12.
From this information, the controller 16 can control relative moveme nt of the
container support 26 or the outlet at the bottom of the chute 30 or both between

30 the rest position shown in FIG. 1 and the dispensing position shown in FIG. 4 to

fill the container 12 with dunnage 11.

10



In an exenpl ary enbodi nent, the flap pusher 62 is a strip of sheet materi al
connected to and novable with a plate nenber 54 of the shutter 50 The flap
pusher 62vexv@ndssshel ow t he pl ate nenbers 54 to engage a&cThmpoi3psmhen t he
shutter 50 opens. Friction between the flap pusher 62 and the flap 3 6

hel ps to urge the flap to nove outward with the flap pusher as it noves

with the plate nenber 54. The system 10 can further include a sensor 64
upst ream of t he Rafetiag dowite Fl@8: &6t amethad ofaparatingthaisysias; Wineudese

contai ner ]ttﬁeiﬁ‘ﬂlot;\ﬁndf étleé§dF|r§[h§c§|ﬁQFﬁ@F1§8MleF§ ﬁlet%f@ﬁ Weél.?éh dg\Rfthed code or

i ndi ci a tha_t enti he cont al ner and from Ich at | east one di mensi on
of the contiliistrateccennveydrd Odathimhris aelemalicainlyaand represeniative obany hwew dt h,

| engt h and d??bﬁﬂéeyo?ftheﬁ g Fr%%% Rt ner%r 'i'?trfr&ﬁ‘gargfﬂe'ssf terg 18SCERERES the

di mensi ons eni ng e cont ar ner msignal's provided by the
cont ai nes svmlmgtoﬁma fllrékie:an(hxethethi Lestrebfn iyhem upsineéarolstopt dede ROt er 50 t o open
to create the a botom 0. The apgrture 52

oot carl v eAEnDRE bl Bn 28 coBrpl B0t ShFoIek 18 T onlitner SBReftRL ot € b
cont ai ner etsuing.dimbnsor @cdimehaibas of thklcbn@iridre 2cm(§sanﬂﬁjthéi2thwiﬂtab@ut

requiring su sequent ration to s n wi thin the

cont ai ner. ‘E’Efﬂ‘(%ﬂ'?ﬂi'b’ é@ﬁ%l"‘”%’ih%? 8"‘@ﬂﬁ 329‘(@@?‘ Ogt%ﬁé? é“ﬁtcaa? fisi on of
the cont ai Rehtrdifer 1%@@ defdriindhen&mdth @mhetdaatéwérurmﬂrérﬁ lthel §m6@it ggont r ol
relati ve novenent of the container support 26 or the outlet at the bottom

of the EhuE1esBabiherssnRINGEERERR G4 RoteeS eisih POhEIGNNe SrIEeT Achnd t he
4l SPens! NG tRORA? o fihd eorﬁ)egor 70 F]rQndsfdoHng[th@ COARNIRINThe Feadlifdy dunnage

11. Referring now to FIGS. erating the system 10 incl udes

the fol | owheighé dispensian mlnclad@mmlgfépfmf@wéi% ‘t'heeccs'y@tleirﬂﬁlo such as
via the il] Bﬁ%rfaﬂg%gn %QI@MI?%%hJIQhe H’Ql\g/)ﬁpof e SGMEITRH! _53 :{ﬂ/h(‘én ﬁ‘m%q‘aﬁg%"rgse”t ative
conveyor at can roug

of any typg e contarners e system 10.
Cont ai ner s faldéd dagnt Goba coinhoncR8@rstie corebiden gort excanpleythafapfesigiteam st op

oot 25, G0l US0PSR Rl BBt 10 o
Assuni ng t Fattidr)ef theamsasured width dimension, whichever is perpendicular to the
corresponding flap fold line 38. The calculation might be different for different
types of containers.
As the container 12 approaches the chute 30, the container registration
20 system 22 positions the container 12 in alignment with the outlet of the chute 30.
This generally requires moving the container 12 or the outlet of the chute 30, or
both, in one or more orthogonal horizontal and vertical directions. For example,
the container 12 can be centered on the conveyor or other container support.
Alternatively, the container 12 can be moved against one side of the container
25 support. In an exemplary embodiment, the registration system registers at least
one corner of the container 12 on the container support 26 at a container
position. This locates a corner of the container 12 relative to the chute 30 and
the outlet. The illustrated container support 26 is an extension of the conveyor
70 for positioning the container 12 in alignment with the outlet of the chute 30.
30 One way to register or position the container 12 is to use angled rollers to
move the container to one side of the conveyor. Another way to register a
container would be to use a pusher mechanism to engage the container 12 and
11



36 extend vertically, aligned with the side walls 34, which often is the
case, the controller 16 can determ ne the length of the container 12 from
t he anpbunwoabodiisoasst hat t he contai ner sensor 64 det ect s pCmasesodiobosas hei ght
of the container and the known speed of the conveyor 70 transporting the
contai ner. The neasured hei ght dinmension can include the height of the
flaps 36. The controller 16 generally can cal cul ate what the height of the
cont ai ner mbReiittowbeha tbsired pusttioar mcfudind éd odewite Gbthessuppontot RSC- st yl e

container, for exapple, the_flap len t vpi.cal n |.cul ated as the
measur ed FRIEIRC A1 ERPROT gégcﬁgfcﬁle?ié]s@ﬁgpe ?‘#'égﬁ'?%rn?ﬁc\)'? RF he neasured
wi dth di ngagh&treantBiophRrer4] Alteeanesgitisitaitrdler | Gecarnstopsipeoativeyof | ap fol d
line 38. The cal cul ation m ght be di fferegct)fthor di ff rfé_r%tuf;tﬁépes of

t , “th

cont ai ner €0 toaRositien fisrpoataingr 121ndspiMsAUlE & Chhile 803 cont ai ner

regi st gat éﬁﬂn SUSHRMTZCROS SFited SortiPeF@Blstlrae reldiveno al danerestithad th the
outlet "of the chute 30. This generally requires novi n? t he container 12 or
t he out | echuit anden eginereof 3ue odtietfbesoniainepA inin RRSIEOBY BR Fbehithori zont al
and verti I | xanpl e, the container 12 can be centered on
t he conve§®n%e ﬁfﬁ%@q@%ﬁﬁgér@i support. Alternati velé/, t he contai ner 12
can be noved agiaiaidtasboee giodement attuatonfll, dhe eentsafieiott contrplarelatieml ary

enbodi nent, the regist [ S ' S I of the
cont ai ner mpseafnt fiahg gl e iRl bhAgh st fetorfhe RPbkn REDEPIAE T o
| ocat €8 acettainer safpdri@s toqiace thershiiferpidrag inveeoxio ityhe tbader oBtheand t he

outlet. The i)l ustrated container, support 26.iS ext ensi t he
conveyor GRNtRIGET ﬁ%ﬁﬁ f@ﬂ'f‘ﬁgsqq‘f’ 16 @ﬁ?lgqorr?bf')veﬁt?%e%egﬁnaeér}ﬁé%@%he out | et
of lthg chyhgs %-cmnmmﬁb@rtQe@irsieaasutmtamsibbttom ohthecamitaidfeor B&hj s to use
angled rollers to nove the contajiner to one side of t copyeyqr . Anot her
way to relimewd '&t%@ﬁtdéﬁpﬁéﬁ”%BP'HO'BéVhﬂ? tﬁ?é’uieﬁfsﬁl@rb%gﬂﬁ?yﬁ%%e engage
the cont ajshebxikateHemMVE dl bf tHawhthiferdesas SRowoft IHIGB. 4ig)CThelfiingveb one
side o f the support or centered on the support. The controller 16 stops

t he cdht agenrgratipisgbore hedftapfoldiBgm&t op gate 74. Alternatively, the
control ler 16 gang t&ﬂer“r@d&t%ﬂm%@ oW Qa8 R the OBoritfef 8bFIrNe6 o2 under
us, for

the outlet of the chute 30. ,

the bottom of the chute 30 based at least in part on a cal culated height of the
container 12 with the flaps folded out of the way and mowes the container
support, the chute, or both, to the dispensing position. Generally, the outlet and

20 the bottom portion of the chute 30 are moved between the rest position (FIG. 1)
and the dispensing position (FIG. 4) relative to the container support 26 where a
container 12 presumably is registered. The bottom of the chute 30 typically is
movable vertically toward and away from the container s upport 26, although it
might also move in one or more directions transverse the vertical direction. The

25 spacing between the shutter plane and the top of the cortainer can be varied to
provide the desired amount of overfill. Some overfill can be advantageous to
accommodate settling of the dunnage during shipment and/or to apply some
pressure to the dunnage when the container is closed. The container support 26
also can include a vibration table to encourage dunnage 11 to settle in the

30 container 12. Alternatively or additionally, the controller 16 can control an
actuator in the registration system 22 to move the container support 26 relative
to the bottom of the chute 30.

12



exanple, with the corner of the container registered relative to a corner
of the chute and a corner of the outlet, the container 12 is in position to
be fill edwei2oés/dossnage 11 fromthe chute 30. Via at | eastCTaseoosoyement
actuator 76, the controller 16 controls relative novenent of the outlet at
the bottom portion of the chute 30 wth respect to the container support 26
to place the shutter plane in proximity to the top of the container and

p
the fill Iine, 3pecelativeaneveraentdetuennibe pottem efdbe cortes0arddheal | 34. Thus
t he contai J fyi 30, or
both, is rr%\slété |nltg gﬁé%ﬁ%?@gé sﬁ%g&{p@g} ?%g%b\?&%?g%%&ﬁ“gf Bgﬁé fgthe bottom
of the chuleast svpadiacenhflaps B of tHe cantairsr 12f (comparoniGE.Heandid); TA¢ shown in

FI GS. 4-6. f | .ev ] ' V. - i,ne 38. The
controller Sﬁgﬁ%fe#de‘#ar% br?@@ %@eﬁ\ﬁ&é&i{o}ée rrrlévcgiB@h%O %etoéﬁ,p é'lf ﬁ%r‘j'@ueg‘s*é‘?t 26 or the
bottom & pbeitiohusimcdth drasremplary eabddimenptietflaprpushenbZisl ataededs ght of t he
container 12 with t fl aps | ded. o 0 h and ves the, contai ner
support, t %’%e %)dl’m{;é?r% MEE&T Ego%wgéf‘e ﬁgﬂé?r%y\%gg irquVSg%‘iﬁarPeﬁ%ﬁhleﬁ t he

out | et andahhenibaklpetd BEer tHefiapk 3616 i edreairér #2.eOnby et fepb\ween the rest
position (FIG 1) and the dl,sgen_m ng%r{)osmlon |G 4) relative to the

: F ]
cont ai ner SIRYEEMoNan Weright oxeptglen it aR oxMAlehrd@INg 1180988 st ered. The

bot t om of {R@nstn @lads ionRirted] thelbdtto R RE B0GaNIpush evefigbsand away from
t he contai ner support 26, althou it mght also nove in one or nore

p | t hough it als
di r ect i18nsrast ghtheavaystowred egeﬂer@iv hefizogt! pgANtatin@ spaci ng bet ween the
shutter plane aﬁ?e&&ﬁro?l?rﬁé’f: H?ov‘é%?dll{ﬂféo%?%é)& gnbeslippart®eaatizde the

desired anount of overfill. Sone over _can be advant ageous to
acconmopdat ¥arahle Bpery tofoptimézedihareygle tiner whitp effeqiinelyfilliag dhevoidvamyprly sone
pressure tq, e | ner,. 1 | ner support
26 al so caﬁbj%gg’l ﬁ‘ﬁﬁr@@%fﬁ@ﬁ?ﬁ 1(i)% F gﬁ%ﬂpgg’éﬂégaﬁgﬁ%?ﬂgﬁ%ﬁge&%ﬁ?o settle in
t he cont ai nleute BD.frokh thermat position aira rathitively darsirdte, fot dérst periododfl tiene,6 can

con 1 0he2naBE A U ot 8Pk B BRe TR B8 HRa BT g 2
bet ween t heatbdidtisiofert then ¢thefict e fond sebend period of time. The controller
16 preferably, but not necessarily, begins opening the shutter 50 when the
bottom portion of the chute 30 moves into the vicinity of the flaps 36 of the
container 12. The flaps also can help to capture the dunnage within the
20 container 12.

Once the chute 30 and the container support 26 are in the dispensing
position shown in FIG. 4, the controller 16 can fully open the shutter 50 to the
desired aperture size. Opening the shutter 50 allows the dunnage 11 to flow
through the aperture 52 by gravity and fill the voids in the container 12. After a

25 predetermined period of time, the shutter 50 closes the aperture 52, thereby
separating the remaining dunnage in the chute 30 from the dunnage in the
container 12 that is above the shutter 50, and thus above the fill line. See FIG.
6. Alternatively, a void fill level sensor 88 can measure the level of dunnage 11 in
the container 12. An optical sensor aligned with the fill level line can be used as

30 the void fill sensor or the sensor can be aligned perpendicular to the fill line to
detect the fill level. When the sensor 88 determines that the dunnage 11 has
reached the desired fill level the controller 16 automatically closes the shutter 50.
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cont ai ner support 26, in cooperation with the flap pushers 62, typically
opens at |least two adjacent flaps 36 of the container 12 (conpare FIGS. 1
and 4). TWe wtwtsbmmns 50 can begi n openi ng before the churerdB®2008@sdes t he

di spensing position. Since in an exenplary enbodi nent the flap pusher 62 is
attached to the shutter plate nenber 54, opening the shutter 50 al so noves
the flap pushers and this helps to open the flaps 36 in the contai ner 12.
Once the flaps &fesingdheshtiterhaaisalsvelgtite dispemiast dusmage 1an Tagpr oxi mat el y

forty-five t X t he chute
30 can pusﬁgﬁ %{ar%?l %%rtgéare@tcrﬁf LA %Hrgt'&?tat\b? r%aén %%%&%ﬁ%%&ﬁ%%%gont al
orientati orsettﬂ'nyathecdlunnagd et m:liﬁea:antarmvéﬁtbﬂomfmﬂaéteﬁﬁlosingttlhmslmattﬁrﬁOner
support 26 _at_a v b e s the cycl e ti fectively
i ¢ netanet O finfod BT BeferiBh ibfidh b Bp&itiers2 b A atlPouliaiis o° ¢ ne
control Iser tHéSsuzabf mﬁ\tﬁntal‘l%rfblpuhmg&ﬁb further daratiesis rpgdiidd torspedadatheel ativel y
fast rate for of t|1é/re and continue noving the chute to the

ri od
di spensi ngdHBE"f‘Qq BLwﬁtf"Rgh‘? EPURINGEIS sl ower rate that is slower than the

first rate for ansearshuber 5@Hadtlokéd Bhe dhgte BOMaNAd Rturddd RbRftBEADI Y, but
not necessarily, begins opening the shutter 50 when the bottom portion of

the chute 9(SPRBYES PRFiieN I0HBe ve inqsition at therfaster iR GlosiPo thRENUER Rl ner 12.
The flaps ghaquifamu fhelcPuRaps Wi ivE 16 tHERgRe b dbR %@s&%&}é&er 12.

Once the chute 30 an contal ner support 26 are in the dispensing
positi df sﬁmﬁtherﬂunn@e 211 abpee therghptien erheignirgnier 18 algo eprponthel tRéut t er 50

G e MR FEan R e e S el i irnece 1
cont ai ner $Qppo¢kf 2@to aclpsied etation) ﬁmedxqmpleodheﬂe the fleps Bhears hgtfcbléed 50 cI oses
R PR N R
above the fsidfla ypeeith@adlaps,G hcﬁcarﬁ«hdvebe@ﬂaoedlqver me\miedmbiédd thevel sensor 88
CE O3B By B S SUPREE ke IubBaBSALR lfhedr1 Mol ool seneor
above the flap fold line 38 of the container 12, due to the nature of a flowable
dunnage the dunnage probably has sufficient resilience or will settle so that
closing the flaps 36 will not damage the objects 14 packed within the container
12. Dispensing dunnage 11 to afill level that is above the flap fold line 38 also
20 allows for some settling of the dunnage during shipment without compromising
its void-filling capabilities.
The automated packing system 10 thus presents an exemplary way to
automatically fill the voids in a container around one or more objects already
placed in the container without significantly under-filling or over-filling the
25 container with void-fill dunnage. The void-filling system has a short cycle time
because no subsequent dunnage spreading operation is required, and operates
efficiently because the void does not have to be measured before filling the
container, which is particularly advantageous with complex-shape objects, and
because over-filled dunnage does not have to be recovered with a recirculation
30 system.
Another method for filling a container with void-fill dunnage includes
pouring an excess of flowable dunnage over the container to fill the void around
14



the void fill sensor or the sensor can be aligned perpendicular to the fil
line to detect the fill level. Wen the sensor 88 determ nes that the
dunnage Mohas/osemeahed the desired fill |evel the contr ecliras2@8/039446
automatically closes the shutter 50.C osing the shutter 50 also | evels the
di spensed dunnage 11. The container support 26 can include a vibration
table to aid in evenly spreading and settling the dunnage 11 in the

cont ai ner 1®nelsimore adiclas indne cordainery A sgstemuior empBgingekis ameieod he dunnage

11 i s dispensed h r 7 f th
cont ai ner E\é‘ﬂﬁ“ re?ow"gr%ﬂﬂ'ieﬁ@%%t og' sgltsl orn r{bg&ervggﬂcwéé!gv&tﬂ@ ob@ﬁl Wt f\g gunnage
11 vm'bt hi nt t he gofs*uetn aasystkih 6@}mentplitg/|rsghmtsi eetind is sisoval mnsiﬁGS Traaddhut e ﬁo
can be return ro nsi on t t t ot
faster rate.@2NE958FY y{ g’dd?ﬁﬁf r‘ceg% fgl’ﬁgo é\m H&Wﬁ%ﬁ‘%ﬁa%@ 8h?.10$‘|%nté'§g? 2I ati \e/e
to the cont @NGsosEBRAULINREYLES and & W T 0xtbI cledr ekbessdiunnage addveadove t he

shutter. The controller 16 al so can control the do op gate 74 and
di schar ge t herigeeldillmianeat arabrye fie tep ot Hieeant @Dﬁp@ﬁls}%ﬁ% 0[9 ’Eq osi ng

station, foregxa®elieids ‘fmﬂré‘psté}% fbldaipe t8@ ;f@,ﬁloheatbpbaew HoYigbnthhéo PRENi ng and
securely cl osed, as by taping for exanple. If the container is of a type

wi t hout ~ f | ajiRe wiper V'8l canswiesnasEosp theion a5ifka comainghéhimigiredad PHé&iunnage
therein and flﬁggugﬁ ?yéi'%elﬁ’l‘)cﬁovﬁxl ih IWG'%*‘? 396“8 éjéﬁ"ﬁ@ﬁ@eéé cﬁhfémer %bﬁpcﬁ‘pove the

flap fold Ii cont ai ner to the nature wabl e
dunnage the indtherfage opa cbangypr Rathas ofdvies ithencontaisier 64 pad teg f|aﬁ faldisgtt1 e so

o os! 18l o ARSI ol AR Do 2 16 pacien L 1he
fold line 38 al sintak hltnmEraifedrsysterremmetédum@ oﬁduﬁmgdﬂﬁmmww hegpeshi pnent
I Dout ORI S 4TSt AR e gt LRSS,
a cont ai ner 66rdauﬁﬁblm ArachiPiedoohaking thead uraedy dileatheidr dispémmatloorurmrner
0 ROUt S S T i, 0 Foale 1 Ab PSS AT e
no subsequens tgdRBASR SrRREIdtecaRtiRLdWY bSintefilitioheylto aBentaiper 84 as
it passes through a fill zone beneath the hopper 74. The system can also
include a sensor 80 for detecting a container 64 entering the fill zone, whereupon
the controller 76 can control the hopper 74 to dispense dunnage. The controller
20 can control the speed at which the conveyor 72 moves the container 64 through
the fill zone, and can stop the container 64 in the fill zone for a predetermined
dwell period to fill the void in the container 64 with dunnage and mound the
dunnage above the top of the container 64. Excess dunnage that misses or
overflows the container 64 is recovered by a recirculating assembly 82 and
25 returned to the hopper 74.
The wiper 70 is configured to clear excess dunnage from the widest
container 64 expected in the system 60. Accordingly, the wiper preferably can
extend across the full width of the container support, which in this case is the
conveyor 72. The wiper 70 mechanically moves or pushes the excess dunnage
30 above the fill plane from the container 64 for recovery by the recirculating
assembly 82. The wiper 70 is configured to remove all of the dunnage that is
above the top of the container 64, in the case of a fill plane at the top of the
15



efficiently because the void does not have to be measured before filling
the container, which is particularly advantageous wth conpl ex-shape
obj ect s, wodolwasessse over-filled dunnage does not have toThs200808Mas ed with

a recirculation system Another nethod for filling a container with
void-fill dunnage includes pouring an excess of flowabl e dunnage over the
container to fill the void aroundone or nore articles in the container. A

system for cgﬁﬁ@my6ﬁgortahe§nafwﬂy@éntbﬁm0@élon9d felgare aPradeteryiped PAOFEN syst em
however, tqg EQ&%%{JEH@ 8&;‘?6 Lk dﬂ’gfan EQc@d SYReqRE ft% chqge @BRlaMEr BY. this

met hod is shown I n general ly a device 62 for
f ol di ng dovithetilhstrétedpeipéisahountesbliot crierside eﬁIhG&OQWOCé)FGOtE@QIﬁﬁQ@@ 6 and a

wi per 70 taq_cl n r t or above
the top of ARATASAEATTER BN EHTRRRERS, (R bARbRad hiserAiR. P 0 0t
a fold I5 naetght aTnime;iewn aﬂﬁo@antiwemvzdﬂgrauwtatm ssthat Haantbee wi per 70 can
sweep across of the container ded t he The system
60 shown i ﬁol&t{' ‘}g’%{?ﬂ %‘%P%@“W@PE@ u[@'Bﬁ ‘éﬁ%rr%] E‘ 'gﬁt%tqr[le f or m of
a conveyor td dlehhélceB®WBANAdEEr61P BbRIaMeFs Mlllﬂﬂéﬁest\*hm different spatimgfralavi ce 62,
the source of dunnage 66, and the wiper 70. In the illustrated system 60

t he sourceadppﬁﬁﬁﬁﬁ'éf@'”@é i ncludes a hopper 74 for storing and dispensing a

suppl y of fl owapleyyRitenfdn thisdmbtagRentTSRWOMITESEE a¢1an|0 AGlybem g0 machi ne
for meking the dunnage directly for di spensation or for fill |&? the hopper

74 unti10 i indusenanydf e same igriures of the %@Fﬁméplsaewwn BlG@ent 7 N76 to
di spense du0ang. RIdNeLaRORLY DR Sl ds%ﬁf.ma&yadrasgmeq@a@pam ner 64 as

it passes a fi zon ) stem can al so
i ncl ude a sevm@tmer $2 dbonsiiearsof th@gitmnégmi@pﬁ@ﬁ%er@ﬁ diea¥ipag9% REOVides| zone,

wher eupon %P%b&?{?&tloﬂldn‘aér %/ﬁ cﬁgﬁbs(gcge}gélﬁg |svlﬁ&/e{gjoé§ﬁ%as7s‘ésto?}t g @%‘?ﬂse dunnage.

The contro can contro g conveyor nmoves the
cont ai ner @dné.hTroruglper 98 i$ véntica]kyraeijusm‘aﬂe tmise twith differeciosizeacordaings, i n t he

cont ai ret 80 1l canage 6 o RRE B, by eb R gt "C e
cont ai ner Qérizdntat¢igs. dunnage that m sses or
This system 90 also is suitable for a continuous dunnage filling process.
The dunnage dispenser dispenses dunnage continuously as the container 12
moves thereunder, intentionally over-filling the container. The wiper 92 then
20 levels the dunnage at the fill plane as the container 12 is moved thereunder.
The wiper 92 also spreads the dunnage in an upstream direction and directs the
excess dunnage removed from the container 12 to the recirculation system 82.
Yet another system 100 is shown in FIGS. 11 and 12 that includes one or
more relatively small fill chutes 102 that are individually controllable to open and
25 close as needed, depending on the size or shape of the container, to fill the void
in a container 104 with void-fill dunnage. Unlike the systems described above,
this system 100 does not include either a wiper or a shutter to fill the void around
one or more objects in the container.
Specifically, the system 100 includes a dispenser having a source of
30 dunnage that includes one or more outlets at the ends of each of one or more fill
chutes 102, and a controller 110 for controlling and communicating between the
various elements of the system 100, including controlling opening and closing of
16



overflows the container 64 is recovered by a recircul ati ng assenbly 82 and
returned to the hopper 74. The wiper 70 is configured to clear excess
dunnage fwormddnsossidest contai ner 64 expected in the sy®renst@ds39446
Accordingly, the wiper preferably can extend across the full width of the
cont ai ner support, which in this case is the conveyor 72. The w per 70
mechani cal | y noves or pushes the excess dunnage above the fill {3| ane from
the cont ai née @dlefsio dismansedynbyge therefern oven adesigdareandygicaly. herd wi per

10,1, SO SHEE 8RS ol U5 4ARSH5 AP, s IR D oL e

cont ai ner 6 pl ane hecont al ner 64, or
al ternati velcyntemr mwﬂm theaystent €00 Badesignepr édjetilkustrbteejobramdmentof excess

1T ustr at e tBer s RuRGT aATeS Spran e fiesolaBrBbnblg s ot on about

an axi s tfatpigpagesty thsindleRfitiet chBMB@ﬂJt@cambs usdd oxtarmenauty c&touaets
predeterm ned height. The w per 70 .al sq can_ be verti 3@'?'5%?.' %‘ﬁ bl e so

that it can aB@f'kﬁ@rﬁHtﬁﬁﬁﬁ%@etpéovdq’eéh'P I RIURSPRRIIANS GETISS 'havi ng

different helghisp :%Rno*irfgfﬁ'o?@éut%%é:ﬁéértﬁé@w@gﬂtﬁé@uﬁv@w@gmﬁwm thel I pl anes
with different spacing Troma top of a container, Inavarlathn on this

]tcanbodl mentf cehigingrs areFedistered. aﬁ@P filbchiges §82 6aM 98 INANPYRIVSEIRSHYEY t he sane
eature F
ures o mﬁ%%ﬁégﬁ%(@(ngn c?‘z.l el fr&‘n s'e@ted7 p&HIghSof éﬁ‘ar’ea'o%rr%)!ﬁér@mgg@ a

stationary , tinuously across the path of a container 12
downst r edm dHfe ¢diectiverarage ofiine phngiily obeutlethe wi per 92 provi des an

obstruction und | t.ay | the fill
zone. The i por 5 TLSGRIY RSP Rkt i Y Edh scneBF POEpgteanthr (12 1!
cont ai ners, ttanchutdss102DvEte eybgem deDicasslschieciiiié b device,108yfpr toiding/dout not

necessarily str hori,zgn Thi sui tabl e
for a conti mﬁ?@ d’uﬁ%&&&a [f“?rlﬁ)Sl aﬁ—l‘ﬁr"gg s%ens?hio%%%glémgggrﬂ%lﬁ/z@%gf di spenses
dunna]g_el lcpnbblﬂumgsli@‘l a8 Helitght emcﬁlaWCahZ)GIMntHneswmerThe widégnt i onal | y
over-fillin

fill plate Senson a0 Grnariiuexends Sofgh &F Wit Bihgptof E cHBRRIToR! tNe

which can be defined by a conveyor 112 that moves the container 104 through
the system 100. The width sensor 106 can include a linear array of
photosensors, for example, that extends across the width of the conveyor 112.
The illustrated fill chutes 102 are arrayed across the width of the conveyor 110

20 perpendicular to the conveying direction 114. The width of the container 104, as
measured by a width sensor 106 upstream of the fill chutes, is used to determine
which chutes 102 need to be enabled to open to fill the void in the container 104.

The chutes 102 and/or the container 104 are moved relative to one

another as the chutes 102 dispense the dunnage to fill the void in the container

25 104. In the illustrated embodiment the conveyor 110 moves the container 104
relative to the chutes 102. The system 100 can also include a mechanism for
registering the container 104 relative to the conveyor 110, such as toward one
side of the conveyor, and thus toward one side of the chutes 102. The array can
include a single row of chutes 102 for dispensing dunnage as the array and the

30 container 104 move relative to each other, or a plurality of rows for faster filling
or to quickly fill a container 104 held in a fixed position relative to the array of

17



The wi per 92 al so spreads the dunnage in an upstreamdirection and directs
t he excess dunnage renoved fromthe container 12 to the recirculation

syst em 8AyoYeds/@oszither system 100 is shown in FIGS. 11 aod/uk2o0shadssé ncl udes
one or nore relatively small fill chutes 102 that are individually
controllable to open and cl ose as needed, depending on the size or shape of
the container, to fill the void in a container 104 with vojd- f| dunnage.

Unli ke the shatesrit92dbaiaveras % BuRAtantiah partigy ot W OPSHINgJBNHioP 9 ﬁ'@ ude either

a W per or dostifdrapsato fill the void around one or nore objects in the

container. Specifically, the system 100 includes a di spenser having a
source of dunnagt thediusirated eeodimeniozachshetedP2 asstssewn Bensehd20of each of

one or mrea@é#gt‘é@%e@?w&@%’r n?é%caluﬁn ?rﬂetél Lh&re ﬁgefu?% cfbﬂfgi lsbPE&Tand

conmuni cat i ng e vari ous enen S of syst cl udi ng
cont r ol | i5g aop estimgtivg thedill dsieh gf tb1btdmneg& indha comemhespeﬁlsé'hdmmﬂy@rt herefrom

over a desir area, .Typical . the fill ross an
orea corr esponaRRaRe RS b rebiT drsehsdin il R trariibe TRAGHEE The

syslt em 100d|tr}$e Fllaﬁéﬁmezi, for'l'eg?rﬁdlé umbnahai@a&mbm&lc:mmlnerrbﬁlmzm ehydé doal : ty of
outl ets an i chutes 1 n n a,reqular, arr te tively, a
singl e out | £32CH88 RTPACIEMYPE é'ﬁ;\% gEoerggndg ﬁcﬁmﬁ'%r%ty% ’Bfea&hfeﬁgﬁs a%d
fill chutes ttaagogingr @viékashst thd cHRGUDAS FéW@H 4eneBis Y 19es Spddae adesssgned

wi dt h, such as providing nore outlets near the side of the con 1eﬁ/or agai nst

whi ch t 0 c#iftayissrdiresiien todppritos thafill teuel i vaﬂouemﬁ%%ofl@ﬁméa'ﬁeb
I ndi vi dual | yysehafbs )5%vwe9@eaﬁenémestmmemﬁmﬁmﬁ@e%réﬁtcm&m@@ﬁ §feportions

of an area correspon In he col l ectlve areaS of the plurality of
outl ets. Thef dunnagertad f@?@f@ﬁﬂ'@@nél@ﬁtﬂﬂ%l udes a wi dth sensor 106

upstream of the @?ﬁgcﬁﬁhésgaatt%ggsm%r%gﬂ:fgﬁals?%ﬁ% H%&é@% %II@%\” ce 108

for folding down cont al ner sensor
measur es t h&oiui/ialwllmd)cbn@oruomeauh]mts iroa cotaineii \ngIOLémamngatP@cﬁsé@tﬁrt@é used in

s Sy AR Bl o O R B Al SRS A S o e
noves t he cemiraeédudizbet Whichdacilitbiesaisstgahe b0y stefiewith dbhtagensbaviag6 can
include a 1} j%'reeren %Ealrg%YS, %Ld neither system requires any measurement of the void
volume in advance of the filling operation. Unlike the system shown in FIG. 1,
however, these systems require a recirculation system.
20 Although the invention has been shown and described with respect to a
certain embodiment or embodiments, equivalent alterations and modifications
will 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,
25 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 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

30 illustrated exemplary embodiment of the invention.
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phot osensors, for exanple, that extends across the width of the conveyor
112. The illustrated fill chutes 102 are arrayed across the width of the
conveyor WoQo@aspsadi cul ar to the conveying direction 1pér/Uikb@sosaidh of the
contai ner 104, as neasured by a wi dth sensor 106 upstream of the fill
chutes, is used to determ ne which chutes 102 need to be enabled to open to

fill the void in the container 104. The chutes 102 and/or the contai ner 104
are noved haits oleinbed:one anot her as the chutes 102 di spense the dunnage to
fill the void in the container 104. In the illustrated enbodi ment the

conveyor 110 noves the container 104 relative to the chutes 102. The system
100 can al so in¢] udeAaumrmde&m;;mnsfnysyﬁgmst’oedispgnasihg adtomtahlendunne@4 rel ati ve
to the conv such .as e of the canve t hus

t owar d one 86908?‘ allg] LORRiFIRg alzggpenﬁ% “&‘FQ‘P& géaa\(?rlaﬁ)éq ﬂﬁ%oét?‘%m'%pghrow of
ch:Jt es K02whh ﬁm&ge%armgowwa@g@mnbhaummaytmmtzé bemcweairrgecranlm move
relative to each ot

plurality of r E} sterfllllng or to
qui ckly fi Varied f%ﬁt"&gﬁ@fﬁrqﬁé'zﬁélqﬁci"ﬂfa&”?r?x@b‘y\%é pt?r Qr PReNIRY 989t o the array
of chutes 1QR4f %e%ﬁét! ays a substantial portion of the opening in the top
of the contain 104. In the illustrated enbodi nent each chute 102 has its
own sensor 120 associ ated therewith for neasuring the distance relative to

a_container support AYLERLIEBARAG!ISirh 1 WnbRIFINOEbRGo ditiLIAGE 0 the

cont ai ner 104. an use In fromthe sensor or sensors
120 t o flet ehuitar®pahenan be vakekta d¢efinehiineaqriab ,SIZQJQU%%afmﬂneonﬂﬁlen that part
of the container below the chute 102 reaches a predetermned fill |evel or

the end of the container 104 is reached as the container noves past the
chute 102. Fewe8. senseysernacchmlirgpacddinadr wbsrein thedvariablesizié peltativon t o
nonitor th N varlous Qreas cont aj The system t hus
provi des agﬁﬁqqdlowa?nq?r&?rﬁtrqr}sye{slg MIa fn‘é"%ﬁ?%@é %rsam)unts or types of
dunnage to different areas within a container. Both of these latter systens

automatically di spense dunnage to fill |dao nd one or re objects
in a cortai n)ér i Itohcﬁ‘JPy B Ge ?rﬁﬁ‘qtﬁéﬂﬁ%gs@éﬁ@é' 3 QP%‘fe(.rﬁeTR’)no vejrti cal

novement i g;ovasldl sIh%tienhﬂéHYBéﬁadJB@erﬁ@ﬁé Jdrere pEnbdre.

5. A system according to any preceding claim, wherein the dispenser
includes a-chute having a rectangular cross-section.

20
6. A system according to any preceding claim, wherein the outlet has

a rectangular shape.

7. A system according to any preceding claim, comprising at least
25 one sensor for detecting at least one dimension of a container to be filled and a

controller for controlling the size of the outlet as a function of the detected

dimension.

8. A system according to claim 7, wherein the controller commands

30 the shutter to open to an extent based on input from the sensor.
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source of dunnage, which facilitates using these systens wth containers
havi ng different heights, and neither systemrequires any neasurenent of
t he voi d woluemsiss4advance of the filling operation. Unlpclraistévs/osysé em
shown in FIG 1, however, these systens require a recirculation system
Al t hough the invention has been shown and described with respect to a

certain enbodi nent of enbodi nents,, equival ent alterati ons and nodifications
will occur to ggher §K?qg'i“e%FCP "991_@ ‘g?”ﬂ" ﬁB‘b&r W*é%(ﬁ\”ﬁge Qﬁlﬁa ﬁ%r%?aﬁ%ﬁ ng this
speci fi cat ifuctath dhor R eadtifg aMen@s dinlehsar dfithél baitainegandlthieo t he vari ous
functions performed by the above described integers (conpone

ts,
assenbl i es copfeqlies eantrily lativer Meyrmenitbetween the W@ﬁ'ﬂer@ﬂﬁém%ﬁﬁﬂ%@ 'Q reference

to a "meansodiys e _emgmﬁgrtﬁ@suﬁéf%hjéc@ﬁt%b%o@@%fia%é?lrmﬁe Eéntapi&espond,
unl ess otherw se 1 ndicated, to any integer that perforns the specified

functio® of the described integer (i.e., that is functionally equivalent),

even though not ,gtru I 1 val ent ; | ur.e that
performs the fu;ll(?ﬁ'ti oﬁgﬁ%h%ccﬁg}rﬁﬁeq/ﬁ) @Ipﬂé%raﬁbgﬂg@g&nt%@mﬁée%%i Ir?ent of the
i nvent i on. ¥padted sbavkai comdiaindr. subpddnnage di spensi ng system for di spensing a
fl owabl e dunnage into a container conprising a dispenser including a

vari abl e size outlet through which dunnage can flow into a contai ner,

wher eby the sizefof A bgstepeiticogiingio dng pvedddirdy ¢laim,fcolptisingdi ddréaérer si zes
of contai ners, Pd a shutter for ogegi ngq.a}’r’(l%closi n tfhe outlet. 2. A
system! ccBiRR OESU‘_EH%”?Q ?LPOWE}‘?@ A9 PREYRYE R A6 'ChPPHE S er opens
can be var p@tainer dRjieBevithBe\Guitieefol RocBipZ 8f QHriagh téremo@pen. 3. A system
according to claim1l, wherein the variable size outlet is defined by one or

nore transversely novabl e closure members. 4. A system according to claim
3, further inclysli no &didRANREEIHTY as_dﬁw?éae%irﬁwéihﬁrcoﬁﬁnaﬁP adlipacent the
cl osure nenmbers. 5. A’'systemaccording to an%/ precedi ng claim wherein the
di spenser Mevingcrssembiyor eokingiang ot mase flapg af acorialhes- sect i on.
15
13. A system according to claim 12, wherein the flap-moving assermbly
includes one or more members movable in coordination with movement of

elements of the shutter.

20 14. A method of dispensing a flowable dunnage into a container
comprising the steps of adjusting the size of an aperture at the outlet of a
dunnage dispenser while the aperture is closed by a shultter, relatively
positioning the outlet of the dunnage dispenser above an open container, and
opening the shutter to allow dunnage to flow into the container.

25

15. A method according to claim 14, wherein the positioning step
includes moving the outlet to a position in close proximity to the top edge or

edges of the side wall or walls of the container.

30 16. A method according to any of claims 14 or 15, wherein the

positioning step includes moving the outlet vertically.

20



6. A system according to any preceding claim wherein the outlet has a
rectangul ar shape. 7. A system according to any preceding claim conprising
at | east woeosasemn for detecting at | east one di nensi orcofusaooso@pd4aé ner to
be filled and a controller for controlling the size of the outlet as a
function of the detected dinension. 8 A systemaccording to claim?7,
wherein the controller commands the shutter to oren to an extent based on

i nput fromthe $Bnsdkmethod aseording tcayrafidaimsd 4cl Gicainprisingdne §ieeri n t he at

| east one o S ; It i i sion of the
cont ai ner Eﬁ%ﬁ{}'ﬂréé g%h“ %ﬁfﬁrgnrn aggcﬁﬁélg%rgsrulp g?gﬁf %ﬁ?ﬁ'@%%@%ﬁ@w@ t he

cont ai ner disgenser ontietl et to position for positioning the outlet adjacent a
top edge of a wall of the contain er. 10. A system according to any
preceding claim wherein the outlet is spaced above a contai ner support.
11. A system ace®ir dimmetitodascopding edilaign €7, avhrareindnpstiepiafigositioning diener
support for supportj a contai ner and regi stration _assenb]. or

posi ti oni nﬁo%{fa@@hm&@ﬁg? regisigHRY Onf PW”FWST% g %Fo?t@%rﬁgg@/e {?Lﬁmage
ther ef rom rdedoctyeSitrhéBrass Bulkt RghetOtharmutiel 8eLd rédaryuidrmshapenpr i si ng a

fl apnovi ng assenbly for noving one or nore flaps of a container. 13. A
system according to claim 12, wherein the flap-noving assenbly includes one
or nore menber s{grovablRitdy SQRFdHhPRI A Mdids ToV@eNhefeitenges of of the
shutter. 14. A nmethod of dispensing a’fl owabl e dunnage into a contai ner
conpr i slingpesitioringihe aohtaineriseludes MAENG theecasttainar ipartQimeorgigengeallyut | et of
a dunnage ] jl.e the aperture is closed by a shutter, relatively
posi tioni ngbﬁ%&?%?[r?g@dgf t he dunnage di spenser above an open cont ai ner,
and opening the shutter to allow dunnage to flowinto the container. 15. A

The out et 1o apostt MasPRU B dyidEiefE o RL AR ffh adisirges moving

step includes moving one or more transversely movable closure members to

15 vary the size of the aperture.

21. A method according to claim 20, wherein the adjusting step

includes moving at least two closure members to define the aperture.

20 22. A method according to any of claims 20 or 21, wherein opening the

shutter includes moving the closure members.

23. A method according to any of claims 14-22, wherein the positioning
step includes moving the bottom portion of a chute from a rest position at a
25 relatively fast rate for a first period of time and continuing to a dispensing
position at a relatively slower rate that is slower than the first rate for a second

period of time.

24. A method according to claim 23, wherein the positioning step
30 includes moving the bottom portion of the chute from the dispensing position to a

rest position at the faster rate.
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edges of the side wall or walls of the container. 16. A nethod according to
any of clains 14 or 15, wherein the positioning step includes noving the
out | et vewbvizeaddsy3si7. A nethod according to any of clai meTAK2008/03B6TPr i Si Ng
the step of positioning a container on a container support in a position
aligned with the dispenser outlet. 18. A nethod according to claim17,
wherein the step of positioning the container includes neaH&%&rin one

corner of a rectngd Bethashacerriing toanyof ¢RIMS 1422 sppLisind MEFRRPT of t he
out | et meé&wsﬁﬂ%ﬁa@h‘ﬁéﬁsﬁo:ﬂﬁﬁa gort&kdangul ar shape. 19. A method according to
or 18, er

any of clalns eln the step of positioning the container

i ncl udes noving the container in one or nore generally horizontal

di rections. 20.,A my E%%oaocé;c%BQir%QOtc?aiﬁ% WheFéi@{HEBsélqAST ste Bkl the

adj usting step ‘Tncl udes noving ore or noreé transversely vabl e cl osure
menber s 5 osataing atHeastione affa Helight,ayidtht ar deptl dimensioreoheaimbiogiiongi ng to claim
20, wher ei pﬁt hg cgdlﬁ{%?r&lng step includes noving at | east two closure nenbers
to define t¥E%yp ansh A nethod according to any of clains 20 or 2 1,
wherei n opening the shutter includes noving the closure nenbers. 23. A

met hod according to any of, claipns 14-22 erein.th ositiqQning ste
i ncl udes novi ngt he %BQW%PWWO@PVQTE%F%%%QWEG eé%khep’%g‘? P?on a!to a
relativel Yo;ﬁeﬁi% fretshutter can bedis befRy iheposftiohing®tetid coppiétali ng to a

di spensing position at a relatively slower rate that is slower than the
first r'&e for a second period of tine. 24. A method according to claim 23,

wherein the posidi o ARURAH dePBhAIAES IBWELRGIINABGEFitb acpesibéon of the
chute fromthe dispensing position To a rest {)05| tion at the faster
rate.25. AcomeprisieD Wecters pigetagveinpogtioningprsutet-of a digranser sidiyhete step of
sensing a gi ' | q o 1A ¢S diPot Sddeks @k m 25,
wherei n + naEhSloRodhe Bufidly BLAEY i E8se Hralihi e REGSS il Suge

the side wall or walls of a container, moving the shutter from its closed position

15 through a plane that is parallel to the top edge or edges to open the shutter to
allow dunnage to flow from the dispenser into the container, and then moving the

shutter to its closed position.

29. A method according to claim 28, comprising the step of positioning

20 a container on a container support in a position aligned with the dispenser outlet.

30. A method according to claim 29, wherein the step of positioning the
container includes registering one corner of a rectangular container relative to a

respective corner of the outlet where the outlet has a rectangular shape.

25
31. A method according to any of claims 29 or 30, wherein the step of
positioning the container includes moving the container in one or more generally
horizontal directions.
30 32. A method according to any of claims 28-31, comprising the step of

moving at least one flap of a container from an upright orientation toward a
generally horizontal orientation.
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sensing at | east one of a height, width, or depth dinension or conbinations
thereof, of a container. 27. A nethod according to any of clains 14-26,
wher ei n twe 2846ap3033t openi ng the shutter can begi n bef or ecrhs2@essdssoni ng
step is conplete. 28. A nethod of dispensing a flowabl e dunnage into a
container conprising the steps of relatively positioning an outlet of a

di spenser such that a shutter closing the outlet is |ocated in close
proximty to the top edge or edges of the side wall or walls of a
container, moving the ﬁn@gtoh%rccéfo%a folcfairhl 25 GheRa ithd S8p bhm@wapaa pl ane that
IS paraIIeI to the to e or eddes to open the shutter to all ow dunnage
to flow frd@ﬁ&tlﬁ)@ecﬂlﬁépmhms Mg aHéaQté\M@aﬂment faR$. t hen noving the shutter
to its closed position. 29. A nethod according to claim28, conprising the
step of positioning a container on a container support in a position
aligned @i th thé4di spemtbod actdreing t@8ny & clatriso2B- aaamaemghe stepladi m 29,
wherein the st SItIO t he nt ai ne Iud one
corner of 5n?vé g’ﬂﬁ'ﬁ?”EBIH ﬂ]?rsq?% dpp\ore\gtaglegsf%gep Vﬁ%?ﬁe er&of t he
out | et wherenhé&edtd thetshu@ter.a rect angul ar shape. 3 1. A nethod according to
any of clainms 29 or 30, wherein the step of positioning the container

i ncl udes noving the container in one or nore generally horizontal

directions. 32. 34 mA'ﬂGHn@é‘é&éﬁ@ﬁ%é@ch@ﬁnpﬂélﬂ Edigsenddr mcIGQllﬁiQranSI ng the
step of noving at |east one flap of a _container froman, up rl%ot orientation

towar d g@wti@faﬂwr%gﬁdvh!%wrmags&a@rﬁlpmmte@ epntaiperdhe,gfieh Beipe APHRIED ¢l ai m
32, wherei r’g)ty %ﬁ@lngfm Q‘b\ﬁn@ﬂaﬁﬂ a sﬁ@t?ér REabid #Pa bﬁﬁb%@ﬁa‘ﬁeﬂﬁ\énﬂg at | east

two adj ace according to an l'ai m8 28-33, wherein
the step ofclcmlmaﬂ@eqerméthgmmee@fthﬁ@rruf@é@pctm@ §ﬂ@|§qsfngrfbeph@tat | east one
flap using a nenber connected to the shutter. 35. A dunnage di spensing
system conprising a dispenser including an outlet through which dunnage can
flow into a conBi neh systamm angoiding toailaig 3o uwdeeein the rim bounds a

15 rectangular outlet.

37. A system according to any of claims 35 or 36, wherein the rim

resides in a substantially horizontal plane.

20 38. A system according to any of claims 35-37, wherein the outlet is

defined by one or more transversely movable closure members.

39. A system according to any of claims 35-38, wherein the size of the

outlet is variable.

25
40.  Asystem according to any of claims 35-39, wherein the extent to
which the shutter opens can be varied to define the variable size outlet when
open.
30 41. A system according to claim 40, wherein the variable size outlet is

defined by one or more transversely movable closure members.
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by arimresiding in a plane; and a shutter novable in a plane parallel to
and cl osely adjacent the plane of the rimfor opening and closing the
outlet. 3860 206308635em according to clai m35, wherein thepciroshasnss4a
rectangul ar outlet. 37. A systemaccording to any of clainms 35 or 36,
wherein the rimresides in a substantially horizontal plane. 38. A system
according to any of clainms 35-37, wherein the outlet is defined by one or
nmor e transver seld2. novadistent heoudieg teathien 41, fBBherAndydingra tamsgerselyg t o any of

cl aims 35- 386 ler eitgqthe BSi ze, of {Aﬁe gutlret IS variable. 40. A system
accor di ng t'B %8?“ FARGRPOS ROREENLINE IS TE HETERI%:nt to which the shutter
opens can be varied to define the variable size outlet when open. 4 1. A

system according_to clai m40, wherein the variable size outlet is defined
by one or nore g?’ans@‘e‘?%?% HiSDemTiRd §Y%%'Urf%”5+%9?5@|@.% ‘?W'?!E%‘%)‘;E'E"@ﬂeaccor di ng

to clains4 jdto o eBritAiREr ESHRPREHYE dRpEASINEONGR Jyumtyadilo@uéﬂgtwm@fcmﬁ@er
adj acent the closure nenbers.” 43. A dunnage dis

e C _ \ ensi ng system for
di spensi ng iediyidgalibiaediyaly agenecthiadigrensstBinnage E’B‘Pﬁp?ql%‘it?é partigns peds er
havi ng a pl i [Wo IR eTo IRVAT e ively opened
to di spenseéﬂéﬁkglgﬁgsgg F%tlgﬁez%%sﬁ%o%?%E?Hg:"ﬁuearﬁhtglr@ghg%t??ée@;%ndi ng to the
col | ecti ve cantsalierdér edrdropingoaening aofl ctasingeefdhe awitbta: control ler for
controlling opening and closing of the outlets. 44. A systemaccording to
claim43, conprising a container support for supporting a container, and
t he outfl@ts are4d4pacAdsyateovaccohiing tmelaim43, cooppising.a déntaidessupiperhfaccor di ng

Lo o B Bl R bl BB AR AL RS
wherein the container support includes a conveyor. 47. A system according
to any of clai nﬁ54 4- %’sys?gnqg{:éo%iﬂg tg any of claims 43 or 44, wherein the outlets
are spaced across the width of the container support.
15
46. A system according to any of claims 44 or 45, wherein the

container support includes a conveyor.

47. A system according to any of claims 44-46, comprising a
20 registration assembly for positioning a container on the container support in

relation to the outlets for receipt of dunnage therefrom.

48 A method of dispensing a flowable dunnage into a container
comprising the steps of selectively and independently opening one or more of a

25 plurality of outlets to dispense dunnage therefrom over an area.

49. A method according to claim 48, comprising the step of positioning

a container on a container support in a desired position on the container support.

30 50. A method according to claim 49, wherein the step of positioning the
container includes registering a side of a container against a side of the

container support.
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regi stration assenbly for positioning a container on the container support
inrelation to the outlets for receipt of dunnage therefrom 48 A nethod of
di spensi ngoaoddeuehl e dunnage into a contai ner conprisi rgTiUSR00SI8RAS6 Of

sel ectively and i ndependently opening one or nore of a plurality of outlets
to di spense dunnage therefrom over an area. 49. A nethod according to claim
48, conprising the step of positioning a container on a container support
in a desired position on the container support. 50. A nethod according to
claimas, wherebp the B BbcdBhb s oY ik £P5ILY, BBMpHSMALUAE Step

regi stering a side of a container against a side of the confalner support 5
1. A netho@faomnﬁMEnQeKnnaﬂwxmfC@ﬂ@ﬂﬁ@ﬂﬂ@ﬁbppsmﬂgeonpﬂeklng the step of
controlling the conveyor in coordination with opening an outlet. 52. A
dunnage di spensing system conprising a dunnage di spenser for overfilling a
contai neg wi th t2owekldendagmdigpensingcsystenn cempsisippardunhage slispposerifog a

t d_ab th t d bl
Col g ve 1 6amBg ARl R LAV piactaa Dafter SHBRRL for SERIRES: o,
renovi ng em&w@ma@@a wipér sp%cédab@etae@@hwnm SUQp(g’l amcnmﬁﬁ’/t albwnergl3 n the
accordl n O Clalm

cont ai ner sup ort 1s a conveyor.

wher ei n t h&elaiiysele atepessiges Oé@rd%%oﬂﬁ@ S@@n‘é@{ﬁo‘?f the; gontaineltor &eMa¥BSr di ng t o
any of cl aigBesatphagiherein the wiper is a nenber having a relatively
hori zontal bottom edge 56. A systemaccording to any of claims 52-55,
wher ei '@ he di stance between the w per and the container support is

vari abl e. As§yst@§y§eﬁpé&'o d © &h 5, m{e@émhe%@orﬁgme Wassfiriskhe wi per
is rotat abI e to extend across the conveyor 58. A nethod of dispensing a
fl owabl e dgnnegyer.into a container, conprising the steps of overfilling a

contai ner with dunnage and renoving

54. A system according to claim 53, wherein the wiper extends across

15 the conveyor.

55. A system according to any of claims 52-54, wherein the wiper is a

member having a relatively horizontal bottom edge.

20 56. A system according to any of claims 52-55, wherein the distance

between the wiper and the container support is variable.

57. A system according to any of claims 52-56, wherein the wiper is
rotatable to extend across the conveyor.
25
58. A method of dispensing a flowable dunnage into a container,
‘comprising the steps of overfilling a container with dunnage and removing
excess dunnage by moving a wiper member relative to the container, the wiper
member being spaced above a top edge or edges of a side wall or walls of the

30 container.
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excess dunnage by noving a wi per nenber relative to the container, the

w per nenber bei ng spaced above a top edge or edges of a side wall or walls
of the combavswasos9. A net hod according to clai m58, wheceius2d0s@3ssesrovi ng
step includes rotating the wi per nmenber across the top edge or edges of the
container. 60. A nethod according to any of clainms 58 or 59, wherein the
renovi ng step includes noving the container under the wiper nenber. 6 1. A
met hod accor di RP-t o Aaimgthed asPeiding t9§13@0,58c¥.’{ﬁ‘5?el'%{"ﬁgrem?é("@t ¥ of varying the
hei ght of ; i W : i 6 B3P Bddeeor SdjHRfthd or supporting a
cont ai ner 'E‘E'?Fé%ﬁ@é% . AWI %rﬁ‘lé%hg%'?bérrgﬁsﬁg %ﬁcl%em 58, conprising the step
of recircutataingr.dunnage renoved fromthe container to a supply thereof.

63. An aut omat ed dunnage filling system conprising: a chute for containing
a quantity of dunnage material, a shutter at the bottom of the chute, and a
control 5er thaté@an fsmkthotiacedrdingderany loéclgims & or 69, WierpieriBe dunnage

i al d cl h h [ [
From the daMeD Tabam e ek e R B2 nba e BB RFRAP Lone! g dunnage

material, conprising the follow ng steps: registering a container in a

er prising the followng steps; | g a container ina
ot he cont ai ndtt pod BpbRd S6paAIage Ay prepire 2Bl CanRRebR maEoa: or i ot

fromthe ciufiggitné ﬂei?hﬁqf(it@él%eﬁﬁfe‘mb‘dr@élhm fohecarhsineesugpertsepar at e t he
di spensed dunnage material fromthe dunnage material in the chute; and

novi ng 1@ heSUPRQFEd0R CerHaiNeiRe®CRer away from the di spensing position. 65. A
dunnage di spensing system for dispensing a fl owabl e dunnage into a

contai ner conprising a container support for supporting a container, a
62. A method according to claim 58, comprising the step of

recirculating dunnage removed from the container to a supply thereof.

15 63. An automated dunnage filling system, comprising: a chute for
containing a quantity of dunnage material, a shutter at the bottom of the chute,
and a controller that can selectively open the shutter to dispense dunnage
material and close the shutter to separate the dispensed dunnage material from

the dunnage material in the chute.

20
64. A method of dispensing dunnage material, comprising the following
steps:
registering a container in a container position;
positioning a chute in a dispensing position relative to the container
25 position;

opening a shutter to dispense dunnage material from the chute into the

container;
closing the shutter to separate the dispensed dunnage material from the

dunnage material in the chute;
30 and moving the chute or the container away from the dispensing position.
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di spenser having one or nore outlets which can be individually selectively

opened to di spense dunnage toward an area of the container support, at

| east oneweensnrsodser neasuring a distance fromthe cont acmars2esppong for

determining a fill level in the container, and a controller for

control |l ably opening and closing the one or nore outlets based on input

fromthe at | east one sensor. 66. A dunnage éji spensi n sa}ﬁtgm as shown and
Qr dispen owable

descri bed. R\ R&Ap\ Pt y8539ed3ReRNg B/8icTH sing a unnage

into a container comprising a container support for supporting a container, a
dispenser having one or more outlets which can be individually selectively
opened to dispense dunnage toward an area of the container support, at least
5 one sensor for measuring a distance from the container support for determining
a fill level in the container, and a controller for controllably opening and closing

the one or more outlets based on input from the at least one sensor.

66. A dunnage dispensing system as shown and described.

10
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