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AUTOVATED DUNNAGE FI LLI NG SYSTEM AND METHOD Thi s
i nvention clains the benefit of U S. Provisional

WaE\RPbios®8d on No. 60/ 664,543, filed March 23, 2BOBUSZNH040458

U.S. Provisional Application No. 60/625, 356, filed
Novenber 5, 2004, both of which are hereby
i ncorporated herein by reference. FIELD OF THE

| NVENTI O)Q\b%m *rEbeBUI\Nhé lﬂLEfNé%‘?S?E%ANb RMETHOD

dunnage di spensing systemtor supplyin nnage
container, and nore particularly to an automated

oy e R RBRG oo L SLBRS el ol Mo

GO/GM @433rfﬁéd3 MeFch D3226@NtHINETS, Fsro%rd?%n Atp\bnbémid Mo.

[aces some type of dunnage material 1 n the shipping
66t&2ﬁ 366, fied Ngvambler Hh 3004 thath @f whittearuherelpy incorporated
HH erial _partially or conpletely fills the enpty space

I Y JeRIPHEs around the articles in the container.
The dunnage material prevents or mnimzes any
shifting of the articles in the container and/or

cushi ons the arti cl eEIELD Qe THEHNMENFIQNri ng t he

o PP RS o BT GeHOID b 4 hfh ARG B S5l for

baglyimadrmagertbedcsrtaRer,iiitnmoee pArticelgiytoadry adionetee system
conversi on machi ne that converts a conti nuous sheet of

frastispensing a stinabdenags infp acoptaiiRige i s disclosed in
U S. Patent No. 6,676,589. Typically, as the crunpled
strip is being discharged fromthe conversi on nachi ne
a person, conmonly refer BACKGRQUMDpacker, guides,
pushes and/or folds the crunpled strjp into the

cont almie pregess ahshipripgamer MAre ArticlRs inghoentaings a packer

SRS S0, 0 HRTRED SIIBSHSCpislon

withdhetadicleg efibe aiuhynagama:teeai pertalgdort @omp@mlg fitls éhte empty

t he d erly fi the void aro

spae neovate vBhEREAounHhS aiided f Prdiontaner ofhe gyanage
ﬁ%‘i‘énélﬁﬁe&&i’é%‘r%ﬁmﬁ&e@hn ‘%ﬁﬁt‘i Bt thietdrficles 98 Wié cOhtalne® and/or
contal ner prior to being asse to a case

sestiens Sd\dtiriesTihéhe ceetamendwmtthe shipping geacesa. Some
autormtll cC S stem and r\ [

commonly used dunnage materials are plastic foam peanuts, plastic bubble pack,
air bags and converted paper dunnage.

An exemplary dunnage conversion machine that converts a continuous
sheet of paper into a crumpled strip of dunnage is disclosed in U.S. Patent No.
6,676,589. Typically, as the crumpled strip is being discharged from the
conversion machine a person, commonly referred to as a packer, guides, pushes
and/or folds the crumpled strip into the container. The rapid speed at which the
conversion machine can produce dunnage can make the packer's task difficult as
well as tedious. Nevertheless, a packer heretofore generally has been needed to
ensure that the dunnage properly fills the void around the articles in the container,
and further to close and seal the container or at least initiate closure of the

container prioér to being passed to a case sealer.
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i nserting dunnage, particularly a continuous strip of
dunnage, into a container, thereby avoiding or

worRove/052080g t he need for a packer, and freei ngPe®S2005/040458

packer for 5 other tasks. According to one aspect of
the invention, a nethod of automatically dispensing a
strip of dunnage into a contai ner conprises the steps
of using a dispenser to fe WAE jath of a strip of
dunnage | engthwi se froman ou of the dispenser,

posi t Thaiprgsdriténvaritibatprovides amautamatic systanmand snathod for
that the strip will curl O and fort

ieeting Surads. pREIculsh) eantguops st At drRifod, dhiora pENBiner,
@1%' &%4 5\%1d|fnb ‘hwqum% rRled!fof a%a%RSF‘SaEHd fré‘é‘iﬂ? l{lgé Rélcker for

al ner ose ve a cover or flaps of
omletaasrker to a position that closes the container.

for  abeentinect e avngsa R e, Ruehtitn, & RN RradoRisel
g@géﬁé Wﬁ§ (z:ahé’cﬂﬁ’lb’f ﬁﬁg ¢Hts %Qib’?ﬁéln@ﬁdd)rhﬁr@@s thepsiiehstof using a

ser can feed a length of a stri P
dispenserdgdeed wdehglhsmf a strip@fidannage engibwiserfgem an outlet of the

BB BoROD AP bRV S} 8 et S cur

@wdl&baéi@éna lféﬂlh ﬂﬁon MBEE witalr thewdonfings pf dpetbhtagneras it is being
trail e strip of dunnage fromthe outl et

Ead/fmm t a@UiH@hObthﬁiedlS@Qnﬁ%rqnd ysing %a@gﬁ glosgr {g,move a cover
h h
&t %qﬁ?l{)ﬁ t@%f’q%tt%:ﬁgbto g IpoQﬁ“gHttﬁéjcrblosaessﬂ‘nétc%'ﬁ‘télﬂér

unnage 1 nto a contal ner

conpr A@@@rdﬁngﬁfwﬁtﬂheh@yﬂd&g ofithednt/emtior esystgmefor antematically
end t her eof, di spenser for feedi ng dunna e into

dlﬁaﬁﬁ@ngtaostﬂ@rqhd&ﬁnae@Lntmaaqqma'a%ﬁ mp{)S%$ r?lavmg an

Nant | f
ot WHRRH i finBeiichn e 1850 AEHEM, ﬁ‘bﬁ?’"’ﬁ’m”e't*g@
Iéngtlﬂ/vi@@,@ EOntainéTESL@pertefmsqupommg a cootainentvereon, the outlet

pported at the outlet of the chanber cor di
Beingialianes Neth HeaeNaiBeT SURPoHABR A Bristicr deyiacs fig outiet for
@H F@tr‘nﬁ?é énféb%‘?@@bﬁg{}i ,rH‘ﬁSiﬁn%%hG cﬁtﬁ@%frﬂj Bﬁdunnage from

'ses a' di spen g an outlet from wh

wmmthrMesammmedsmmrh cont ai ner cl oser

adj acent o the out the cont ai ser

nmov ablNeAGRATERCE Wl‘t"' another; |aﬁﬁeﬁttgfj tEﬁé‘EV%‘g‘P{‘r 2 SRS

SO RstIeaf stg%ﬂs?ﬁedhrﬁi 208 ifo RcEMAIrRrton Jﬁl”s@@faicmb@r having
anot her a)épe 0 he 1 nvention, a netho

anoattat opedihg at one end thereof, a dlspenser for feeding dunnage into the
chamber to form an accumulated quantity of dunnage, and a plunger for pushing
the accumulated quantity of dunnage through the outlet of the chamber, whereby
the dunnage can be dispensed into a container supported at the outlet of the
chamber.

According to still another aspect of the invention, a system for
automatically dispensing dunnage into a container comprises a dispenser having
an outlet from which dunnage can be supplied and a container closer adjacent
the outlet, the container closer having a movable member for effecting at least

partial enclosure of an open side of a container.
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di spensi ng dunnage into a container conprises the
steps of noving one or nore flaps of a container

WO pwansg0 rel ati ve to an open side of the cont BETER2008040458

partially close the open side of the container, and
using a dispenser to feed dunnage into the partially
cl osed container froman outlet of the dispenser that

C O e i tE th , . |
Accor /'68%8 d{rg %@{%E@fogg?ég Ipld oi{‘lhéﬂ m%%%ﬁﬂg o ayjemggically
g@@eﬁéﬁhg %hh%gé itota ShrBRBS cHGHpAsES tHePstebs BIMN@GEy bne@r more

onta.ner conprises a contal ner sup ort for .
fappof 4 cagtaineranwaidhe relativeatodamepgfe SH%I ofithg containeyiio partially

di spenser hayjn n outl.et f i ch ' .
daRB TR Ebar ST 8P Sy ST £ ihfind 8RR yrpgoe o
ﬂ"ﬁa ﬁﬂﬂaﬁyoélbéé@@bn@imfdm aanslitizt eptieadispensdrabet isatligned with
t he dunriage filling station having one or nore novabl e

thendrrssitierof s Bongingar. | east one flap of a container

froman upright_orien i ' .
nor | zBreatRngr Ao dtes? B HRRuch o A isftn B altomaticall
8RpEAsIAgGa sthp o@@@nﬁhd?@ Grto\sl ¢dntainet bempesee atcantaineesupport for
invention, a systemfor automatically dj.spensi n% a
suppQtiog anemtaiger aha Guane%f"élnaéiﬂat@aprarc%'%&%“s&f having an outlet

t H r . . .
B8R 2h8Rang SERREsef 8o RREE St JuERRETnTPS cofitir supported
8H R tontantbrisupporthant atdontainepeloseratdhe dlinppgadiding station
strip of dunnage toward the suppori, rei,n th :
BavinBioneorTIRRMOVARE MAREEE (L PUshIoo VasrPriefan pla container

L - o .

FRIEBT AR Sl g (hael SUNRAHAT o 00 bAEngOd oot s
partially 8losdithecontainero di spense dunnage into desired

P epecth Secarsiance baRENIer 2R UGt oSl for
ghﬁ)‘?ﬁélfdaﬂg dt?sfﬁ)'éhéi é?gtr?)%fﬂcﬁﬂ\?\abéﬁﬁ’toéa comtafrigrebmprises a

conprisin e steps of usi n?_a di spenser to feed a _
sbntanerfsugpart dgresdppmriing acen a;meroancf ﬁ@@nggg@@qmgﬁ&ﬂmg an

ol @ RiheHavBLecrerna A BAPEEN G lsheliBeL o fisRlonse a st
e A0S Lo ottt s et r
Auvabli refative taranehenothepiacat leastanvertieqldlifachan apd at least one of
o to%gggr?él c?r%tc |g}|a§ jtr%ﬁlal/é’rse the vertical direction to dispense dunnage
into desired portions of the container.

According to yet another aspect of the invention, a method of automatically
dispensing a strip of dunnage into a container, comprising the steps of using a
dispenser to feed a strip of dunnage from an outlet of the dispenser, and using at
least one positioning device to move one or more of the outlet and a container
relative to the other of the outlet and the container while feeding a strip of
dunnage from the outlet into the container.

According to another aspect of the invention, a system for automatically
dispensing a strip of dunnage into a container comprises a dispenser having an
outlet from which the dispenser can feed a strip of dunnage, a container support

for supporting a container at a dunnage filling station adjacent the outlet with an
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di spensing a strip of dunnage into a container
conprises a dispenser having an outlet from which the

wale@peseoer can feed a strip of dunnage, a contBECTER2005/040458

support for supporting a container at a dunnage
filling station adjacent the outlet with anopen side
of the container aligned with the outlet, a container

I t.th i ' . at.i
G SR b SaaTRERLLEA BP0 Bl LBt geer e
SibEsndiy Slalibhdor atleast pwdialiyoclosiaguhe dohtemmer, had ducordgiaer
filling station for closing and securing the contain

LI | er .
dlesiag staicacatelesation remayed Foruiferdinnagerfiling station for closing

BRSSP RE FdeSehl Iy ptmcing
therfisperer falgiepehsé a dtrigofdontaddthroogh theneutidtraom thee
dunnage filling station to the container, sin

I
igst¢tiitg theqoniBem PRSP HE S G f‘g'_b Omfgei%@éi’age
@bﬁ%ﬂg&ggp% ;c)l?é;f:&ﬁﬁﬁw'e?adsYndjét%ﬁ&ﬁ‘.s' ng a strip of

contal ner, “conprising the steps of _
usi ngYet atictbemaspect of theeidventipmeprovisiesi aewethed gf autpmatically
trip.of dunnage through an out.let of the dispenser :
dispeieing ariti AEAUREgE INMASGENET CRPIEIG tRMSTEEY Rfugno @
ﬁ@ﬁér?éé?’% if%?ﬁg)‘rédéterrﬁ%ﬂ%ﬁgtﬂ d?%tﬁbfdﬁﬁjuﬂhag?ﬁhrough an outlet
e

unnage station with an open side of t} .
afdhe glispensear inmadontainer aka dunnage flling Iséations ysingea container

SProREtocgmpatr potta rer b 07 PuadiElifng sERERiw ah 0BEA side of
heoAkAIREF allghedGHiEH T 6@tiatiof thediehbbasergandsiref a cbatainer closer
I nvention, a packing systemfor supplying dunnage to a

toonowe asovebapilapsef thexmntaineio apasitige thairigses the container.

dunnabeCHRE Y adoRP BEET f tne RtehBdh of pigkin system for
53{@[93#@ déAfagd s icbataifieesbnisisesea sburedsfwsinagaraneral
of t'he el ongat ed accumnul ati ng chanber that inphibi t]t?qi%s(an

dispenging assqraBly Apwnsiregne ObERQLECe REAUDARER KAt 4ip
T
e @loriyated aocumalating lwhaniber restdinhibis yehalldws passageeof the

Accordi ng to another aspect of the invention gmethod
dumagedperthp g ARt 1S dunadeaTLenIeD the FramBeptal Hostream
dMfaCy ﬁ?ﬁ'r?%;ar?% ?Blﬂf‘ﬂileaéhe{rﬁ@étatodqéo@ﬁé&é‘érﬁ HR Ntk §é’@(¥’fﬁﬂrate that

conprises owm ng steps: supplying a length o
id lgwsathpan thadisstmatet he dunnage to undul ate transverse to

L RO B AR B A AR S for supying
&ﬂ{ﬁaﬁie%ra container to fill a void in the container around at least one article
being packed comprises the following steps: supplying a length of dunnage;
causing the dunnage to undulate transverse to its length within an accumulating
chamber; and actuating a pusher to push the dunnage into a container.
According to still another aspect of the invention, a packing system for
supplying dunnage to a container comprises a soUrce of dunnage, and a
dispensing assembly downstream of the source of dunnage that includes an
elongated accumulating chamber and a rotating member at a downstream end of

the chamber that feeds dunnage out of the chamber.

4



10

15

20

25

30

According to still another aspect of the invention, a
packi ng system for supplying dunnage to a contai ner

w@eoopio52986 a source of dunnage, and a di spensi PQI/US2005/040458

assenbly downstream of the source of dunnage that
i ncl udes an el ongated accumul ati ng chanber and a
rotati ng nenber at a downstream end of the chanber

t hat ?ﬁg?&%&?ﬁ%ﬁd gwe{ ohathiPss GNABRSYen f?)ﬁeefrrg.rr?eg?iitngrﬁer fully

and o he I'nvention are ei na
fabdrbedessd pheidurng poamted cult ar the gainm, éde Galtowing thscription and
clainms, the foll owng derfhc{q\iecﬁ)ti n and élhe annexeg . ts of
thesannyedsEewings sesing q efpll sewsral WHstratiyr emgpfaents o

| ' ' hobBit Wi eF G vatus ways in
R0 St . gh el e Moweler o BRI RN B yaffus way
whizhpthengringiptes of thehinvénticenmiay enemployednpl oyed. BRI EF
DESCRI PTI ON OF THE DRAWNGS FIG 1 is a schematic
el evati onal view of a packing |ine including an

aut omat ed dunnggg=f DESORIFSHMONOFAFEDRAW INGS he
present invention. o FIG 2 is an schematic

el evaFi@nhis aischematia elpyetivaal \vew of garadking life inclgding an

show ap exenplary e di . o
B A eaE TG AR AR o, e bbb Sngion.

FIG BiGSs2 aagBtiRéaatc BRIVaNesaliwew of epfion beagackiagef FIG. 1,
di spenser portion of the dunnage filljng syste

 of
shaving. arsereraglary embadimeriyefeait patonat rage fmmg system
Crosszsect.i | evati onal views of the dunnage
8?%?@&%‘?’ tb%g@]eq%ﬁ)ﬁﬂ G 3 that illustrate a dispensing
oper aFi@N3 ié:él@en[b@?éds perspettivetiew pithemierinage dispensef portion of
anot her dunnage filling system according to the

Precdwnnadentibing pysiem @i [dF-iacl udes el ements for
relat FY@éY4f§°%9et§e‘3@|'eﬂﬂal%g?ﬁ’é%ﬂ%r&éé‘—geéﬁ%ﬁ @H\atiBRAl views of the
0 a du FIG 11

wi th respect nnage di spenser. o 11is a,
daheage disppasepsimwivin FiG\8 thiat dlustrater a dispenaingooperation.
dunnage filli ngcfi%%t em accordi n

| . to the. present -

venti@nt0 i aScidmale heipact Heufotatipths diniaoe filing system
?ﬁ&ﬁrtlﬁ{ t%%[nera?éé&xt%va?ﬂi%ﬁ {vhidh iRBILEYS eRimaste Foridiatively

e pr(gsen invention. FIG 13 is a schematic _
pesitipringianel supportirig theotdndainanwithaesped o adinrmge dispenser.
filli system accordi ng to t.he pres j LOn:
that TR THSA s0aennic PRisecivipBW S BHoth&Y &ltohil dunnage
filling system according to the present invention.

FIG. 12 is a side elevational view of another automatic dunnage filling
system according to the present invention.

FIG. 13 is a schematic perspective view of another automatic dunnage
filling system according to the present invention, that includes a collection
chamber.

FIG. 14 is a schematic side view in partial cross-section of another
automatic dunnage filling system according to the present invention, that also
includes a collection chamber.

FIGS. 15-19 are schematic cross-sectional views of modified forms of
collection chamber assemblies that may be employed in an automated dunnage

filling system according to the present invention.
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FIG 14 is a schematic side view in partial
cross-section of another automatic dunnage filling

waywbemstcording to the present invention, thBCT/HBR05/040458

i ncl ude_s a collection chanber. o FIGS. 15-19 are
scherrat! c cross-sectional views of nodified forns of
coll ection chanber assenblies that may be enpl oyed in

ik auﬁmfgnflé‘wg ﬂ)%b@&iv@f\%ﬁrﬁf%céﬁétﬂbf‘Soﬂé?:ti_bh%hamber

present i‘nve s a schematic perspective
yégamisly agcartindey thegbreeentiioverdloamber assenbl y

2cc0r %12 40, SRl B Pingih: el fygaece s
%)hsltc%m%c%}’cgﬁg% ﬂ{eicsfe@,bﬁﬂinbénﬁélﬁ tR&EREIHek BVSIDEINof collection
a es a p col | b

inclu urality of ection chanbers
chambers mouatedasn e wagbUSEETAI LED DESCRI PTI ON Referring
now to the drawings in detail, and initially to FIG
1, an exenplary packing system 10 i ncl udes an

automati c dunnage fi DETMLEPIDESCRIPTIORCCOr dance wi th
the present invention. The dunnage fill.i ngt system 1

2
aut onRRefardng yow tojbe seawinga i getailnand initia tgi & 1 gn exemplary

artiall | et f ] ' : i .
Saing nustofl 4GP Y anfoiien & ook it sictod 12
A@or&BhEPVE the bréddninveativei T heidunndgerfilng $ystem 12
I ncl udes providing dunnage to partially o cv g t he )
adomaticalis HispaBses HENRAGS i1to 3 ONAIRG CrRATSNGST sampletely fill a
re . i1l .

(8B G RHEE A 5P R afcanyiced eihcn
ﬂﬂﬁbigz?i. ggiug@ta véid QvAitSlhe@._lrlalmggfthﬂs Iimcltprglempréwwir:l]gl duheage to

i spens unnage. |
egilinoaeP\ BRGNS alias TP v o bt 118 fallk AR fesut. a
gﬂlrﬁé%eefﬂﬁné ﬁg&%n? 1s6 BhYd efsredtd EQ‘éQihﬂd&g@Qﬁépensin system to
I ns ces contarner wll be a box, also referrecfJ

avoidang comfision aboutsthgudagres of fithpravidedsbythe dispansethdunnage.
and cartqn are for, the, nost part qt%erein

"t or SR baIARPredialeg, K ek svstanc kS Hleperts thereof may
FRU8ed 2 pdbk B%r?}f’éiffé%agﬁ g%ﬁg.afs_ FAUOINBAiAETsS altﬁ@%grﬁmimbﬁinstances

some contal ners ‘nay vi ded pre-erected or do not
theceontainer ail bea,baxhalsebrgfateagato a@;atcﬁétone&prquugn@y, the terms

ok DS 8 2ol 2 B 5 Bl BBt hgeanly.
g?ﬁfg?gr;ﬁao%yﬁfﬁ{m?%ﬁ?ﬁg chrﬁ%a%édie Rsr différépntyples dfvoatainers. For
example, some containers may be provided pre-erected or do not require
erection, thereby negating the need for the hereinafter described box erector.
These adaptations and other madifications needed to accommodate containers of
various types will be evident to those of ordinary skill in the art.

Moving from left to right in FIG. 1, the illustrated automated packing system
10 includes a box erector 18, a product loading station 22, a void measuring
device 24, a dunnage filling station 28 and a container closure station 34. The
box erector 18 erects a box from a flat blank 20. At the product loading station 22
one or more articles or objects 16 are loaded into the box for shipping. The void
measuring device 24, which includes one or more sensors, determines the size of

the box 14 and/or the volume of the void in the box 14 around the one or more
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Mving fromleft to right in FIG 1, the illustrated
aut omat ed packing system 10 i ncl udes a box erector 18,

w@2@eosh98¢ | oadi ng station 22, a void neasuri nBCTES2008040458

24, a dunnage filling station 28 and a contai ner
closure station 34. The box erector 18 erects a box
froma flat blank 20. At the product |oading station

ppj@%g;(g ¥qﬂr(rjoetg?qhggqt|hglﬁ%éagﬁ%g%@§g%ls 'émd’}efg %ﬁ%%ﬂh%&e filling
»gyétem @ﬂLé* VORIt dURRiRyeSanpaks. mgl;eFartmupeﬁogertﬁe box 14. At

zZe o ox 14 and/or the vol une the void in
theechtainbs chosowe station Bha x sealech? eempletss thralegure of the box

t her ei At the dunn filli . [ h

ﬁﬂﬁﬁgﬁg #“PNQ%‘"Q&E‘U@%@?%‘# F@F@t@{’ig&\%%g §hﬁ1 Sunnage

and ahlp@ gHRKkirRpsydEh! %0 ko wcildes Hownttdlier80 foreontrolling the
cont ai ner closure station 34, a box seal er

paningtsysternd O Gmeanteler AR cgp,be-PRMBLEHS of fige or more

cont ai n r AN i :
pietRy ged e Aol I pRER del s BLEM GG igarths
@@ﬁip’oﬁbhtsﬂ@f theesyeestsiand thy $taespdid of Tireecamtaines threugBthe system.
can be conposed of one or, npre roces ors

inivgial cahpeneTIRARaY has INGULOW R FORGIETB T mayebe viewed as
Xﬁ@lﬂ@%ﬁ&o&%@ %?allo sﬁﬂﬁ cONBDRER A kb Hr?'@:éﬁ%ﬂer%a
e

ai ner “throug system Indi VI
@m@raﬁﬂ'ﬁébleﬂbgcfwweroﬂdﬂe(ﬂLO)Mn additioo| ther sysigndncloggs Becontainer
vi ewed as form ng partpii)hét he, o

SURPPIS [ANEfor traNSPREANSE Shep (ﬂsetbp |I?lés§|é3%$ gap\émgp which may
lhggia i)ggt%ﬁsr tWe'rt-f%f dowdrbd fomrattifiokt SFthelddptaid&r M one station to

S a container support and/or transport
ttwes ekl yndes bé cantrohef thelcostmktereets itioivee dincussedhplon.

h
Cont alhephnGliod withTatars o et Beas AR fes 24, thE
%BHfrBl‘Pér &fteFrﬁi‘ﬁe% Qﬁé b@hia‘%ﬁer@ﬁelémf Whieh iflirepusssdolsentol the

I'n conjunction with signals fTom the void nmeasuri ng
denieyora6 ot bibet oontainarstppet @ndiardbedyanagadisnagser to position

15 B S PRS8BT [ ABIBE O onroter

HSRPEAS BEtrPiML I VA vbhenglirsthersontainet based On 3|gnals from the
proximty to an open side of the container

(vomi measering devicea hectastiallgecam thappeentirl |ﬂeﬁr9UPHa%9'spenser to
o ?gn ea{]ﬂl@&itﬁﬂtofgpﬁh%‘@ OsfllI L%@&l@e Vlgrdier%?cf%lhﬁ'% might require

can en contr he dunnage
@hléﬁg@ﬁ@hgtmoﬁdmf@mwexy of dunnage to fill

|t eﬁg;/%&e@&ﬁé%&og&%@\ﬁﬁggauﬁétgﬁ% nc Srocesgaccordlng to
36 RVARNGR, dcbhtatt S'B?é@téd%ﬁthb%x%r%ﬁﬁa BAERPHBVEA to the
product loading station 22 where one or more articles 16 are placed in the
container 14. The container 14 is then moved to the dunnage filling station 28
where dunnage is automatically dispensed into the container to fill the void in the
container. The container is then passed through the box sealer 32 where the
container 14 is closed and sealed for shipping. All of these steps can be
performed automatically. However, the present invention focuses on automatic

performance of the dunnage filling and container closing operations, thereby
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the invention, a container 14 is erected by the box
erector 18 and noved to the product |oading station 22

wob@emsIse or nore articles 16 are placed in tPET/US2005/040458

contai ner 14. The container 14 is then noved to the
dunnage filling station 28 where dunnage is
automatically dispensed into the container to fill the

pg@%bdg;thb%eg;g@P 2l edor T8 i 98 pitthas Rebhied (9 pEABtin these

the where the container 14 is
opestidnsatbeitagitte thd aid of dutpinated equip@ent.nese st eps can

be perforned autopatically. ve : |
| mvent heReRBdyStn DA eEer poblifr8ugBSHgr supporting 2
éﬁﬁtﬁ%@ fby thle!dwmége AT §jstarh 12 tedilltbe 9PRT tidréiRswith dunnage.

t herebynegati ng the need for a packer who in the past

Whe coatairer suppoe ¢ includesetabi astabdsa gppeeYorgrigineurface

i d of aut d ' . i 0 .
i -8 sIBhSHIhE dpRBNG Ry rIipRE it Wiphiagb S OTRe BBntainer
t§ﬂms@r't aﬁrﬁ tiﬁ;]dll!idé QQraS#\t%EBﬂ@i%vfdd fbr transpcatiegralédritainkr tHrough one or
e VOl ereln w

pote istationgdn she Raeking éggfggﬁ 38 E{Eg g}?@@%& Qf?e'rso?S#TE&??'%‘y started
f t i , i
SHE S BP0 Ot 18 oA iy lpin can
inefldedenacontimsperdonyeyorcer 4 pluralitpoé pomieyog sagments. In the
siraledsmbanEat,ApeysaBS SURRSHL isah FubfoyLeth EavelRs 36-
%8%\9\96_*[%& JPYCothidf CSH@ r%%gpér‘l chhliRea8e hsodasiihd device to
systen1 , and can I nclude one conti nuous conveyor or
register af otherwisequsitipyoihescamtainers14 relativesto and stignadwith an

enbodi nent, the container . support is in the formof a
ey gﬁeﬁennﬁﬂ%dm‘é%iﬁee or other container

SUPPORS shdln' iRFIEde, %&&ﬁi@y@ﬁﬁ@@aﬁ%‘é&é@n&lﬂp[eeﬁgih@mts 50, 52
or otherw se position the container 14 relative to_and

ahd gddadr transparting @ ¢attainer 14 shreugh dhe packipgsystemd0. &ach

Saghent & B oudouty SRS BoBFOY By Bk b Ierp (i
ggf]d\?@glété%@ﬁswidfg:owéﬁ@@ thr heqeHoking systéime10. The first

r 1s independently controllable by the ) ,
comtayor segment b@it@nsppris @ casdringt ¥4 past thegpidmeasuring device

tainers 14 t ' [ first
580084 et e AR A opipl ke, (51
voi d pEgpidal SHippinyicontdder amnsbx s Beshawreircel@.s8.nas above
the second conveyor segnent 52. A rt@gpi catlz@sf%%l n%
mntignadithe coniginer4 4 cansiasaptner ferms, aut ghown

. l: .

gﬁgﬁh@g IQHMS@&%HE Rliffhddd 16a0s< Rl bBXESanbi RS is Eéfly
described in this context. The container 14 has a closed bottom side,
substantially vertical side walls 74 perpendicular to the bottom side and to
adjacent side walls, and an open top side 76 bounded by opposing pairs of flaps
80 and 82 extending upward from top edges of the side walls. The flaps 80 and
82 are foldable along a horizontal fold line 84 at the top edge of the side walls 74
to close the open side 76 of the container 14. In place of or in addition to such a
container, a shoebox-style container that does not have flaps can be used in
some situations (such as the container shown in FIG. 18). This type of container

is closed by a lid placed over the open side of the container.
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- 14 imatfillingrzaneaat thadunnagafi

exenpl ary enbodinent is intended for use with boxes
and thus is chiefly described in this context. The

w@ewbas2980 14 has a cl osed bottom side, substarPtT/ab1095/040458

vertical side walls 74 perpendicular to the bottom
side and to adjacent side walls, and an open top side
76 bounded by opp05|ng pairs of flaps 80 and 82

exte pwar

Flaps! W0CaPYRs 3, BRY g he Yoddhp ndeydyedmont &2,
fraMEpdtt thb doRGaihen1 £ tethedunriagesiiliteg artlispersing statiapsed where a
the open side 76 of the contai er 1 ce of

positiening asaemplys Rositienst am&rﬂﬁg@l}é&e )ﬂneoutl%t 92 of a
goialde gé'?such ash(’gﬁba%ﬁm (ds8BMLARO0 IRIUEELIohS op e

e cont I ner shown in 18).
falvableyrpenblers thlaatrmiga@ tbheaoethingr 4 ta guuseaamjm@ve ithe

h
LD oRen 106, 2. Ve L L ne TRECLORNEEL A5 iBfth opon s
bof RRSRRMdiRef 18 \Aﬁﬁ’ﬂh@'dﬁﬁlé‘[ 84, taetiinestehiod pai ofinhdvaide avembers 94

di spensing station 28 where a 05|t|on|n assenbl y
pugade oppostlhge sicenwallné4 of ther @Cpfﬁﬂlin@é 15@ Eﬂf@")éﬁe@?r gfe

Pq{gunnagﬁéﬁ F\\r}%g(gresng&%‘g%go ﬁ@%ﬂ?@g gg %ﬂﬁsi?fgt] { ggﬂtamer 14 are

RGNS Vaitfical 4 AlsCoristitee b tide poyitiohing assetTdJIyLetwo]ef the flaps 82
re tive to the convegor segment 52, Bg t her ehy %
gmemrilwextande:ajauelrtet o dirasiit CHmopR A H@PQUPB&V%Q onveyor

[ ust.rat e i
38501 5URRET 147 Aot e g TRo e Bererd pliiRular to the
b@r‘i\%ﬁy@r dite6f6H €221 Thequusitiiniey asseribly 7ékﬂ|ue3pmsﬁ@@g tb@icontainer

he flaps 80 and 82 of
f 8 @ﬁn%ﬁgﬁcﬁ ,r)gqla?iy elpt%l?dunnage

s | Jutiel 43 i B é{énaeﬁsa??m@%%ahaboﬁvém egment 52 can be

I on motion 122 inparte

biaﬁap@:amreu@ posiiohing desetnbly aandoldithe condainge 16tm @kacg,@galnst
flaps 80 extend perpendicu

T T AT
gﬂﬁ'(}dn‘ﬁ% e Iecﬁgtﬁﬁé}gr A%t‘érhéhv@ 'tﬁé toave R 8edingnfi62 can be

unnage rrilling s ready for recelpt of
d@ﬁﬂﬂ@l@)ly mavet vehileuduretageds @BIWSQQQM@QQ hepcontgimer 14. After

second t 5 b
Ja5na00 4 HODRHPaRRT fi Do ceo 0 KPRFRl spyffent 52 passes
%@Sgn@ﬂﬁr N3tto TRY %ﬁ?d‘boﬁ\feybh Se§PRHMES Wity transpdrds the container
ereby the container 14 can be filled with dunna
a(g;gﬁ{ner 14 for

Whigast ﬁ'tbead:coruamey sealer $2nuheredhy precesscimlesied g
can ,he controll ably noved whil e dunnage is bein
éﬁ@ﬁ%‘?fgé%lc?ﬁp fle container 14. After dunnage is fged

:ogtsgegﬂ% oq.f?\'i‘ltaéb'fmfnglé'ystéthel Zigeldds codurmaye dispemser 262for
dispensing dunnage into the box 14 at the dunnage filling station 28. The
dunnage filling system 12 shown in FIGS. 3-9 includes an exemplary dunnage
dispenser 96 for dispensing dunnage from a source thereof. Any dunnage
dispenser that dispenses a strip of dunnage, such as a paper strip, a string of air
bags or foam beads, extruded foam, etc., can be provided in accordance with the
present invention. The illustrated dunnage dispenser 96 includes a dunnage
converter 98 that draws a stock material 100 from a supply 102, in this case a

stack of fan-folded sheet stock material, and converts it to a strip of dunnage 104
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the container 14 to the third conveyor segment 54
whi ch transports the contai ner 14 past the container

WG e@bm52982 where the process of closing the coPCHUSINS/040458

14 for shipnment is conpleted. The dunnage filling
system 12 i ncl udes a dunnage di spenser 26 for
di spensi ng dunnage into the box 14 at the dunnage

&\%l |0 ‘?)Gfgsg g%gsgh g%gﬂﬁﬂg | %ifrgﬁeﬁ%lsw gll%hough the
Quﬁﬁ’ﬁd@&fsg%ﬁséﬂé dekaMsstbhé@ir a8 8asrimoer corasetigrs that
t her eof dunnage di spenser_ that di spenses a strip

afitodnaticadw debwrdmageﬁgﬁecfor%@m% the sguiGerRf dnnage, slich as a

a n 1}
A adi O @8fEe SERGHERS o0 +Blifnagd RpBfiser” by tself, from
whldhsdthak edmﬂbnér@tgeie@bﬂbwheren@@uldmd:mdjmdathémmgge from the
converter 98 that dra a stock naterial 100 from a

gﬂ@bﬂ:(@ﬁ goverien 1 e CREEE st ack of fan-fol ded sheet
st oc
AEE rﬁ%gt vel §QQ’Y’$‘% e'L is digtidscd r“"psjfpéiéﬁmﬁe

104t ha | ess dense than 1ts original
61676158m tthe ieatireldiScioslitehafusghicly iaehei@byargmrnosqme@ byrefesence. An

Sﬁ%ﬁ&%ega%e{ﬁet'a& AT R & BT T i at least one

Lﬁf%ﬁaf@ggﬂ cér%B Mévided B3GR fGEBY SR as sHEwhe
nS| der dunnage di spenser” by itself, from

Mematmelyea sdneebsineh mteealcaarﬁw priidgchinggll dj@rnan dheskgnage

SN ol 85 e st S 68 MEB 86 vBr pife toe shegt stook
mté'}*lasl\’ is Bﬂivﬂmnté\'ﬁ fuRnél 6r.celerdin ciuiel 108 has tﬁmdryq;aihers and

I's hereby incorporated by reference.
amiqmlmcyump@@tthetsm{( matesial as Itﬁ%dra)wéthmeﬁu@lﬂgihto form the strip
nverter i ncludes at | east one ply of kraft paper,
be provided in a fan-folded stack as shown.

A t er Wﬁé'd(mhﬁge 20ANGEIr 38 alel incltéss alpatrasf rbmtlpgcfeed ewembers
inroll form The dunnaag converter 98 i ncl a1

t09ist Hhithat pull jherehertstagematarial AP dhraugs e nalg8.and then
ERLARERutrRIG GNB tdih Il Fba Rito LOMBERIAG chliY P12 that

gathers and ran crunpt es

@Irﬁm’faté?fag theabutiet 9T2th ofi tge diuanagé dispensenagh The dmmagelwnverter
strip o unnage. e dun rter 98. als
OB alsrisludlep sersrating ReChgnIaLdl raiig 3 langth g the

Afhadd R oSl s MR 08 02 an
apéirearh of a @b\m:mﬂmt isjopdratiee talfzedratrailing portion or end of the
separated length of dunnage strip out of the dispenser outlet. The separating
mechanism 111 can include a controllably movable cutting blade for separating a
length of dunnage. In general, the rotating feed members 109 stop, then a
movable cutting blade crosses the path of the strip of dunnage 104. The trailing
end 118 of the separated strip of dunnage 104 is then free from its connection to
the remaining stock material in the dunnage converter 98.

Adjacent the outlet 92, the dunnage dispenser 96 includes a pusher 114
for pushing the trailing end 118 of the dunnage strip 104 lengthwise out the outlet
92 and preferably propelling it toward the container support and into a capture

zone within the confines of the open container 14, whereby upon closing the
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term nates at the outlet 92 of the dunnage di spenser
96. The dunnage converter 98 al so includes a

wa@epaisoBng nmechani sm 111 for separating a | enpthyUS$005/040458

the dunnage strip at a separating |ocation upstream of
t he di spenser outlet 92 and upstream of a device that
is operative to feed a trailing portion or end of the

gﬁtﬁﬁ%ﬁfetrel%jéhg'm}ﬁag%l i msc aﬂl{:ullrl He ﬁ.falllhgeen‘él'&ﬁﬁé%ﬂip, will be

e separ anism 1 1 can |
eapiured tiaspein. meaiuuaraiedtpmgebﬂ Miindudessa pairafirpigting members

HERCb1G bebwsan Bhchhe s saindgsc1dd fsofdeE *Ehe ctating
Elr{%gnls’?r%hw@ aﬁd“%éﬁah%}%rémy Qk@ﬁ&%ni%mﬁz@@ baiéh i rbmm paddle

e Separated strip of dunnage 104 is then free
fvherls drsrotlersrtbat have tesilicing bristies, madgleswberls mitcovers thah

i Ty snogge naieala s 8l lhusel s, bidrerdhiy pitfiout
Pgﬁla@{% itd BGsHIBHing b v@fd-f Ihg%értfmﬂ@s Stfrthe pli&Her 114 only engages

se out thé outlet and preferably propel] gr
the tram,ag endrof tbeduanage skipp b@W?VQh &OMme l9sa %gamlpemg void-

t hi.n th nfi
fiRBS sperien nemets AgtRanth QRS RRER FiRsoRrtartfo used in place
ot b addiflo & tHeCilistrat¥d rbiating anérmberse rﬁ:br(ﬁxanhmesam ajy,blast or
W || be captured therein. The illustr % st 4
;ﬁ:aaﬁm@eqm sost i clnAge IR SIS ks, S Berddn An
iC
BRe Pidry Paiibl PashEr B1RGa 000, gp 8?2%??*&’5‘2”?%2’?“?“&“'°“
t@iﬁgﬂf)@ EIZ% é@trdgﬂ;? lﬁfeerﬁltbeergtb@}glage(tﬂd&slmmstdhe stiip ef gunnage 104
ri.s
without damaging ity The ire'afipg &Fﬂ‘%ﬁ‘-’gnﬁ %f“iﬂﬁﬁe e pited atan
%H‘gﬁﬁ\%ﬁ'faﬁ ehffal %He%fdech?f)ﬂsry?r%t'ép Hen RSsHat Wiich the rotating feed

or v g properties. If the pusher,
Hembersy1 @ngad et terebpite bg:shad cah slingelative i the strip of

Shbpase 104 MayiibEeABEB ANG T4 Repa R g raral tie phleb2 and
BRShAIS: iHRfhel chrithas of fe B5ntbeRddl Li on to the

Strated rotating nenbers. For exanple, an
bl ast [wadfitiondathddunsage dispassersi6,ithe dennagg @"rlna system 12 also

Fuoave SSspaaied iagRiRGh pditaie) ofRsETifhiat 155 Hrid Yloser member
W 'cﬂéeaértrﬁil@ cldagd Lécler b8 o B ehoredlpysgsfgecantdingiri n this

agal nst strip of dunnage 104 w thout damagi
Ehebadiment, the idunsage filling sysigm 18 lequd%arf@paﬁlggnglasgﬁmbly at

S 8tnagSaied Faish 23 JitFat PEb i HSE RASpBly o) Jor at toast
WaRHARVCI641Rg Bt KelResn6 Aap Dfiarcanthinbr ¥4 at the denisage filling station 28.
The illustrated flap-closing assembly includes a pair of flap pushers 120 on
opposing sides of the container 14 that are mounted for rotation about an axis at
an upper end thereof. The position of the illustrated flap pushers 120 is controlied
by respective pneumatic actuators 124. Other means for moving the flap pushers
120 against the flaps 80 of the container 14, such as hydraulics, electric motors,
solenoid, etc. can be used in place of or in addition to the pneumatic actuators
124 to move the flap pushers 120. Moreover, other means may be employed to
move the flaps, in addition to or in place of the illustrated movable members. For
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dunnage 104 but will nove the trailing end of the
strip through the outlet 92 and propel it into the

W@ o00hi0s2980 of the container 14. In addition to PEEUS2005/040458

dunnage di spenser 96, the dunnage filling system 12
al so may have associated therewith a contai ner closer
with at | east one closer nenber to close or hold

%k%i'% aagg}igﬁsgéqn.% b%%g‘éﬁﬂ%ﬁftﬁ{e ﬁs ?ﬁwérdgpfbt%icfb%d polition, or
toah isldined gdsitioncageinstaa ade exfr‘ﬂhe/gatjetd‘rmt@mnﬁage
station 28, at | east one fjrst

filli r_}% ﬁ\tbs] v E%(?
menber NedtapaglopiagAsspably 49s,00¢ 85 Muge ap) to push one
f t
b iy s oy Ry Bbrigt3oddy BagTo (19 B\sBindihed
dmplenemgf;bczmtlmuém@r §) egendingapien dhengpen sede 66 of the container 14
ont at are I’TD nt e ar r

l?sl‘}ptbs OPENFII$,Q @&Conﬁgebgé? hgdll%sfk%re}l’fﬁ% gmbodiment
Hclldlﬁisr é‘bﬁﬁ drkiap JushBsy p20leR dp§o§|ﬂ@tsf @éé 6ﬂth@youtlet but in some

respective pneunatic actuators 124, her neans

rmmﬂ@stcbrdy bha;ﬂapmsé\es 120maybe ﬁ@tuettﬁ@ fll haﬁlepa@mds\ers 120

T)te Shgebelﬁ% rigllgycﬁ aSVe e‘f %gpﬁtﬁ)‘f‘f)/nﬁ\ged@%rgéé relative to

I/@rtkﬁﬁtopl’@@lﬁt“ﬁiélf@rtﬁ@ﬁdﬂ@élﬁ@g thelfdpd by POEEIn ruwrimd on them The
ushers 120. Mboreover her nmeans may enpl oy

p pushersf 12(pbave an &H‘é@rtﬁuéfﬁcﬁ(fa@ﬂgl"hwﬁida@éatb@ tpﬂee ouflet 92 for

%bé#@héi&g@ 1 iﬁ’%:gg g7 gﬁg&ﬁ?algéhlgﬁ%gg OTﬁat «%’)génél Pefpendicular to

ﬁ]@cdmwdyor d{‘]refﬁbrﬂzzi nﬁ:e lﬂfeF Wgtng)sur&@xm ofsnubweaﬂap pleshefs 120
e gul de chute

bae agrannw@mat@d -$12PRe réroﬁggﬁef 'éﬁg Jrabiepe ﬂ%faéséfqﬁfgs% flap
PU%@'%%&%@Q dHRLLE S Er?él‘?%igﬁ%\?é%g)%e}%ﬁg ke 14ps BO iiardly

nclin i spensi ng p03| i on ndi ng over
oher @ parges ofieontéinet sizbs, axtdwhmaraculmnfaaﬂltamster@algmg the flaps of

lose th f th Th
PRl Falteioe o iahe SPHEIG e A SHage. 1 s e igp gushers

Jrﬁ@ r@&uﬂﬁﬁ@%?ég 1%04 orfh a%ﬁtlﬁtﬂéﬂi(ﬁ{ of fhiéiguifle SRR 112 whereby

i nstances on one ap pusher 120 may be actuat ed.
fﬁeeﬂa‘psa&o |aBS|B’emsgmdmg mmfcmmhmgﬁberstmm of duapage within a capture

Sate bt e fips &2 Me SRS fespletinel SupREr s ARKBINEG e flaps
B4 Bienert ?I? H@uﬁhl Qfftef hfé‘“draﬁﬁ@ ehti 7 the! dbanagd Eﬁldﬂﬁ)&‘h@@ been fed

outer su facing inward Telative to the outl et
from thegeuilet @2ra§§be@lunnage dispenser, 96 pAfief theadlugnagee! 04 has been

f-_ﬁcft Eiq hat éltn%%]- pﬁepfga?) ﬂégbgﬁggﬁtﬁzr&ﬁmﬁ%% glaplpushers 120 to

mésflégag |dh8(§f FIG. dppr oxi mat e shape Pr ot rudi ng
fromthe J-shape surface of the ap
To facilitate cIosmg the container 14 further and to ensure that the trailing

end of the strip 104 of dunnage is captured within the container 14, the flap-

"\1

closing assembly also includes a second movable member with a generally
horizontal surface that is movable relative to the conveyor 36 or other container
support to move the flaps from the inclined partially-closed position (FIG. 7) to a
substantially horizontal closed position (FIG. 8). In the illustrated embodiment,
this horizontal surface is defined at least in part by a pair of generally horizontal
rails 130, the lower surfaces of which are mounted to extend beyond the outlet 92
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pushers 120 is a heel or spur 126 that facilitates
pushing the flaps 80 inwardly over a range of

W@ owbas2980 si zes, and in particular facilitateBCT/US2005/040458

engagi ng the flaps of smaller container sizes than a
spur-1less J-shape surface. Thus the flap pushers 120
recruit the flaps 120 to forma continuation of the

QP{'@%edig H&er b m{ggg@fgm éd“%d&hé‘ﬁéra%l fSHeSdirddliod 4hd cBatainer 14

and “cont ai ni ng- rip of dunhage within a capture
rwvesah theedhnvapsr 36 beliendthe pakimure @xpatted ¢antainer size to

oot AT o R bt i oron
gfer &Hﬁtéﬁlgr has 'ﬁ?eelréél%el@ofﬂé%@ 3 bsttHtduetacB8anhaf istdeerally parallel to

unnage di spenser After the dunnage 104 has been
fredsunface ofthecmmvaiyore6.1%he batom sisfadeosf thg rads eampg extended

t the fl h 120. i 41
by el inargBrin R SARWEEN e oR DI Ea KDY AR el 38 e far-
B0Ehdre ISl éhddil thbontdinéd flaps 801d of the strip 104
of dunnage is captured within the container 14,

fl ﬁgcﬂ'b@ira'tgf 43Q prigfierably sogagr theudistah e@é@@mwﬁ%ﬁﬂaps 80
it | i o .

TR he b OB 25 a0 By 8280 shietiming o el

BPAGRY poditorTOVEe 4l 3@ prfémbly tidig at tedst oed flap closed as the

P hioiaT 4 isuhodt Tagihe B naps ling)staiioh EHo ATOUgR thd flap-

g@%mgﬁgﬁlzﬁﬂﬂmag ﬂ%é @éfs 80 td 3 WY SMificis @inldhose flaps

I'n par a palr of general lK )
hightzeuttcaimpleielys cld8e the bpen siderofdhe fcantainerf 14ythe flapratosing

d nd beyond th Let _920f the di .
Sssemhly dana RArialy Sbente BAANEEPYBOTRG A PR (apig it
%@g?m%g%ﬁ‘ TRY ESnfbd &fanhé eBNRMRr iﬁéﬁuéé){aﬂé&dﬁ%unded by the

Xpected cont ai ner size mnimze t Q
priesit bf tHd faps 8@ addS2andtne side wallai7d afibe senéaineiglonThe flaps

B0 uiBensdatingn sapiie zonn etpedt Bl ditignt shehtsfiopdhd their
%EﬁséHfi%l ioritdl | SSEN Soditiors Whel8sy Ipinovmgstheffrape 80fto the

e rail can be extended by plate nenbers .
tlosedpasitioarthe flapsifwiltengage augt hold anydiingee in die egriure zone
flgﬁﬁﬁ%sher 120 to engage the container flaps 80. The
W BSP ?'Q?Erably engage the distal ends of the

i ncl i nethe llarad ersaditeat,fthepaipusd®are Aidinted toatbe dispensing
revent the flaps 80 fromreturning to theiqﬁt@tﬁrig

P .

pbsiet 1 hwitiTiiee battps awtagertaeeod st of helow e 920 E‘IJ‘US’ to

fla | osed [ [ r

IR V5010 BB leRBIRE 1 R AR QRpE o anc e
AfspRABiny chuty 1MR\gs rdentéd darscadfrotled aedtioat enbveasint taward and
and t hose fl aps . . -

away from the conveyor 36 and the containers 14 moving thereon. For filling a
container 14, the outlet 92 of the dispenser 96 typically is positioned near a top of
the upright flaps 80 and 82 of the container 14. Upon pushing the flaps 80 toward
a horizontal orientation, the outlet 92 generally is near the fold line 84 at the top of
the side walls 74 of the container 14. Both of these positions of the outlet 92 can
vary with the size of the container 14. The dunnage filling system can be
programmed to position the outlet 92 of the dispenser 96 at different heights

relative to both the container support and the container, both for dispensing
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m ght not conpletely close the open side of the
container 14, the flap-closing assenbly does partially

w@b@sms9B@® contai ner by noving at | east one fl|RQI/US2005/640458

cl osed position. The confines of the container include
a space bounded by the extent of the flaps 80 and 82
and the side walls 74 of the container 14. The fl aps

38nh4gé Bﬁ&.f@ﬁélbgggﬁné ABpLBH, fd)@&o%}hwgfe aifverdnt e @titainers

open position an eir substantially horizontal
dHhoskde Eusieypnd6 thdremstygs the pontaingrtideout ofgbe ditingzongeand the

duRnase PR staliockaf whiB RRidEg e o HEEBWRTGeps qtPhands oft
Eﬁ(;@cérhtblﬂw‘éfrlt@{rﬁ?b&@'@@ﬁlbﬁemhe rédieritaidisreldinastedurinagieaday tend to

t he di spensing chute 112 wth the bottom surface X
pheh & flaps backepen Prefehly.dhedails 13081 apgthesdevicgdncluding a

1 o , N
cBlpRrpEF B Kt Sader L L 1) hBRES 0 Mop5 ] Bl glosed position all
Ehri]é wag b ke b@g gé@lé‘g BgﬁFchmot@m_embt trmﬂnpt addoawthalveem

e conveyor an e contal ners t .
PBPOTNIY FoReT bmtlatih SRd FHOWL e AupIPgE 1o $S6abe feareliom. Once
fhe Beriater Bas negbed L of ieflrirdde Hithd Safiod 260 ails 120 are
paiséd tathehextéhdg flap hietgldiof thee hexticontinér, andenthet dicestion of the

vl B R FEBRRSL N obB A1 Bort bt 3 o 24
g_ﬂdhgse positions of the outlet 92 can vary with the
i ze

f the container 14. The dunnage filling system )
can bAnptiegreantimeat pban wiutomaticcdwnags filbrg systere140 according

ARG B oo Delhay M Bt As e s
dhiRenabhrg haasca g fllihg systers | 40 iddieldd 2BEnRAge Hispenser 142

acconmodate different size containers 14. The conveyor
a6dtesheontaineesupprrt iotedfiorrerof aacanyeyer 144eand the dunagse

AebS8, M4 i fier s tlfeds BomaRaioR nftrifie 87 sHhAherrfae, for
Hrs@ehgmgsaealrigrof dﬁhﬂaﬁéslisbi iatdta ettalreras2nnsihidvanaggect 154 has
may tend to push the flaps back open. Preferably,

bren piagesl fopshippingnot her devi ce including a conponent

o oSS BEh ErRehE A 2 oo ok g 4 Reblidio S4Bl 148 e
tacened thatstiipef dlansgs 950 fronvtheheorwester dgppand thidrygtides and
Féreledhe siwmias SUimEvokah N sulloh 185 BhOLCSBRtSYT142and into a
PARRAE 5L 7L T S b 0 A Ao
aocenulating dhambieir on gofdet ¢leute 160. An outlet feed device or pusher 162 at
a downstream end of the accumulating chamber 160 inhibits yet allows passage
of the dunnage strip 150 therethrough so that the dunnage strip 150 enters the
chamber 160 at an upstream end at a first rate and exits the chamber 160 at a
downstream end at a second rate that is less than the first rate. As used herein,
the terms "upstream" and "downstream" refer to the flow of stock material and
dunnage through the dunnage dispenser from an upstream end toward the outlet
at the downstream end. The different feed rates into and out of the accumulating

chamber 160 cause the dunnage strip 150 to undulate sideways, or snake, back
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controller 30 (FIG 1) based on one or nore signals
fromthe void nechanism?24 (FIG 1). Another

werioensayent of an automatic dunnage filling syRCEOSZ48040458

according to the present invention is shown
schematically in FIG 10. As in the previous 5
enbodi nent, the dunnage filling system 140 i ncl udes a

%ﬁ&ﬁé‘@r‘fuﬁdtﬁw Sa/be giem Rk AnBRTbe? 1RO Whidplotes folding

a conveyo the unnage di Spenser
bitHeudlemagedinn 466 axoittravsises the Emgtle obthec@ongateéraccumulatmg

stnkeh 60 15Buoh thhoaHeLAnd st tis ok Thue bl dgy As the

Eeﬁpégé gngiosﬂas-@é% f?&ﬂ"tﬁ@%c@uﬁlg%‘ﬁﬁ?rchh%e&'m@ through the outlet

I'nc pensi ng assenbl recei ves the
466igmddhtoctheragéainén152 dhhase telmﬂﬁlmt@rfdﬂélﬁﬂ sp@ﬁedtnwﬂs along its

ui d feeds th

ot TAAGe hrEfankcs I3MAHTS AR HEAMEbrafe s stip 150

b@lmg%vetsh& SBimp @6 il 1ge a5RIEATBLNd IHBobjectsutBsirathe container 152
ted accunulating chanber or guide chyte %60 An

afSUﬂ tﬁnds xtold at/tlmecpmp@saﬁelt isifed na’fp the sopitainek 24m end
of t
pas sagﬁ %énﬁlﬁg &21%@%)?52 J(Iélg%) ?{)Er'é E’rﬁ ér Xfous saérln%ﬁlment the

bb@hé’ﬁ%ﬁimhétmus@ralé@danh@gé dispensératizinclléi@sat least one rotating
upstreamend at a first rate and exits the chanber

merabdb%taf@d?fﬁéﬁfébb/ta aag@éaqtaﬂm%mem*h%’? o4 ‘F%&’?’i‘%m
§ag% 8\/\/%1 Sa{ds}éﬁcr:ﬁ éfﬁﬂ %%H%fq HUﬁn%& ﬂ*ﬁ@?éﬂeﬁﬂ@bn mounted

othe owo krmterla

ﬂnmeoch?érﬁb@gfﬁ(l bdjeueht theeoullehnag éo dngp@mﬁt& dénageastrip 150 and
upstream end toward the outle{ at the dog tr

pmpql.ltqug,o@me odilef .eEhe Fetating, membergs %reet g]s%%je as those
j’rﬁ&%“%’nﬁb{j ey BT 31504 a1 Shp ?@Sn@%@%tﬁ%%p W it is being

eways, or snake, ackand fort

fédltHeresetweed/ yet il mﬂgngeeandﬂnweethertsaﬂm endof thmdwage strip

RAGDD! Sl Nch 0B 4988935600 18 Bobnpaporor vor-

t h
S i B i et oy mntor o

fiilggmaggcs amat mabth lati ng chanber 160, through the outl et

an I nt o t

o0 e chfle 0 5o AR A 113 RS AR RS
%fn‘?oddm@hf %Re Hi%'g@nﬁ nissenibly 948 auéwmf;lm@m intet feed device 166

unnage strip 1 I nproves it bilit fill
abihts apeitanm End afipe ecsumIRing ahagnes A6 and disposed afihg the

; eﬂ'ssf ﬂ@ré%%g%tstﬁgq%ﬁ BPLAYSGIAT ahll ddvah&flg'the AuhR8ge strip from
the converter 146 and into the elongated accumulating chamber 160. In
particular, the illustrated inlet feed device 166 includes a pair of opposed rotating
members 168 disposed on opposite sides of the path of the strip at an upstream
end of the accumulating chamber 160. The upstream rotating members 168 can
be the same as the downstream rotating members 164. The rotating members
168 at the upstream end of the elongated accumulating chamber 160, however,
are rotated to provide a feed rate that is higher than that provided by the rotating
members 164 at the downstream end of the elongated accumulating chamber
160, which creates the desired undulating movement of the dunnage 150 in the
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As in the dispensing chute 112 (FIG 3) in the

previous embodi ment, the pusher 162 in the illustrated
waoleownaspsdi spenser 142 includes at | east one rPCHUBI0G5/040458

menber 164, and preferably a pair of rotating nenbers

164 cooperative to engage and advance the trailing end

of the dunnage strip therebetween, nounted in the

ha 6 nt
C%' H{Eﬁf @ttgﬁbe%f%@ggp] dtrgr Opef‘nlaﬁ{a ﬁgﬁ@ éaff%t&ﬂg%g)ﬁstlfdg? T5F6|G 10 is
e?%%’tlf/@b@mhﬁg AP & cbRthirerdhatis rodmaifasm; $ucheas a voitkthat
ative to t

ATPOP(S 2ROTHING S GTNGEPIFG Bhe AR WEER et Togtply il the
GRERES A otk PR VBIMSS. 08 PO dammge or destroy it
ggfrgl??mgﬂhﬂF kﬁ wlfgﬁdﬁaglittrat(ﬁgdlptrtbpéng iaesirip |of dpg@@ge 1t78 to
O 1S S ST o T AR P 7 onor
c&%ﬁé@ﬁé%@g&ﬂ Fre nﬁc%r P bﬁﬁ\goé e¥hRitfereri2ogierasrt malytbe movably

asse al’so includes an inlet feed
disposes rfbfdilvattotelaehlmbelr cAeREABgLY thﬂwé“'&’&ﬁ.ﬂ-r{ﬂe'%@ ﬁﬁ%em can

chanber 16 d
T
c&fé%ﬂéﬂ@%f‘ﬂ?é‘&@ﬁtbﬁferlﬁemwt ptéfetdhﬁy Bl pmagairmdi in close proximity

ccunul ating chanmber 160. In_particu

tolaruspemsicde ofrthetcon@merdwlwgle%aﬂ ﬁLﬁW@H%@, agoﬁ%‘uolf bgjow the
t
SRSt e (PO on i uip8PEXERt BNIHRAAAE Wfls of the
éd?ﬁn%@regwéﬁ%magg Gb?ﬁ@ﬁéedh@@offﬁeedwmﬂgeaﬂnpﬁmthmgutlet As
e e Ssa
T o 1 i e bncer e 1 g LR YL L are
%ﬂ@gpmﬁpgé E}fqgﬁ\fedt WQH&@%F ﬁgre%géaﬁ%ﬁé’ X19Qind Z orthogonal

ed to provide a feed rate that is
ditshiens tth posttibatth@ oatiettedigtyibutestheatuniagg tesliffrrest plgges in the
at the dovvnstream end of the el ongated accunul ati ng
eaidainef 17180, which creates the desired undul ating

mve”&&{iltl%al 3}"@' SrRagR Etﬁe 'd[lnhagé arpeaserd&sh include a flexible

t her ebetween he dunnage | ing system 140 shown in
ForGon XAof &Mrf)efdrlexanmie ftolfaqblhf@t@dlf@ﬁitwg thegduriirgg; taspecific

\Epﬂgé lrlbgé:ggiqygenrof %néurirb?r&{i%ngthv\é?k’g égﬁ’%tac%ﬁg:r?é’f‘ ?ecPBnd aligned
tfu %CrtnbV&l)% cfuh\béd 6:'"'lﬁcer€édjgu1Ele%ui‘I@ﬁé ethat |ssmbeablertd dlrect dunnage

own in FIG tofaC|I|tat
Mdsl’rmmtthe |amge’at05me|q@ntﬂln@rmd;{g@a tesired ngtlpgrvgmm g gQntainer.

ﬂj@ &Q t ahggeg carl Be ROunh'wridtre@nflgfiads Lt fF4B8fIon about an
axis that is parallel to the axis of the outlet, and/or the outlet can be pivotally
mounted to a gimbal to dispense the dunnage in a desired direction. Although the
outlet of the dunnage dispenser and/or the container support can be guided
manually or semi-automatically by an operator to fill the void as the dunnage
dispenser automatically dispenses dunnage, the relative movement of the outlet
and the container support preferably is automatically controlled based on
information received from a contour sensor, for example, that determines the

contour of the interior of the container and its contents.
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cont ai ner support 176 for supporting a container 172
t hereon nay be novably di sposed relative to each

wo@rdens29%ccor di ngly, the dunnage filling syst ePCT/ER2005/040458

i ncl ude a mechani smfor positioning the outlet of the
di spenser relative to the open side of the container.
The outlet preferably is positioned in close proximty

L0 20 PBRE 1, 36e Bl sepRaf T o nb il & Al fthe form of a

per extent
sVl tHdtaRs, meve &k WﬂerneeXVEruackfarﬂfferthnd@ loagitedingl or X-

the container, for exanple, durjng feedi t21
dinectioge asedrthe cppvenaritsel is mgyea!a@ lgrp@&p] ’ct*a c%flectlon and a
é\?gwggﬁ @‘??(gclﬂ(?\%l Bleivd %h?ﬂgnﬁgﬁ‘e ﬁPé‘K/BId'%uﬁH Qﬁé’ bbje]e?é31 78 in

noved relative to one anot
thes@atthinee 1X2. Yl“hﬁmmoZemeinh ogo el caitrotied mtmnatncally to fill a void
e to

osition the outlet to djstribute th
Bving enirogyias SyeRriTRESoBAL S en PancARR blesS 178 i fhe
?{{;f‘itﬁfr%?t’l kel y, the dunnage di spenser can |ncI ude a

exl bl e portion (not shown), for exanple

f aci | Attetratidelyetita cantainer supprrycan in aﬁjla;tfqrm that is\separate

e P i e eSS oo BB Gteb 3a8 bl Blgtanaty
Qi*éhﬂ@al%rtﬁé‘a%nnh?é‘?lllth SyBieabH 20109 FIG! 0t a dunvearts fsﬂlldlspenses

fromthe out o thé container and/or a desire

hotrip obdumwage 184 teag @scamplatinghiasmisari S, y\dvcffatﬂetuafaf?eds the

SRy GV ER} bf BPoBwibBarRYh) o borfhal 108 4% bupportec
éﬁ & d}%Slﬂi(ﬂﬁn@ ubk/i@te dFano\ab|@ pletfoatnl 40070Tine engeyom 1§2maduich can

i spense the dunnage in a desired directio

M@H@Ughcwwy@utfpéexmpﬁn glefivar Ao can'gnstsias "@raipagking position

LA gBcusy RORG). SR B PRATRIR i Holuap trks
eXend wumeen the psilessof alncbllmmbnvaydaryfoilesqammestodMagmntamer
the relative mgvenent of the, outl et, an '

Eh%fé@m ARITEPEBle,SANSOER ARARIARSAaN, P biied d pto8 e ceitainer at
mﬁd@iﬂlllﬁ’d‘afﬁ%ﬁ'lﬂ %glgjf.lhﬁmr?\nﬂﬁ ROAHD| SEMeVperaitn of the

exanpl e erm ne contour of the interior
obnvgyer bynhalcoatroldchO (RGc ot Ehe sovable platform 19¢kcan raise the

OIS R b R B 2 B veve
EQhtaihdried Hd’r[i?ﬂnié"’}' i?\%lud‘iﬁg %%é%%lr@éhorﬁ% gHdfvn in phantom in

éonveyor itself I s hoveable in both a vertical
FI@l t2cThemavabla platidmmtﬂﬂ qardbe sontrolied by ﬁ'&%é@@@lﬁﬁé”o (FIG. 1)

et SoRatobe @ LR i Bl 4 ubTihdfly e of dunnage
fHErORPSH t53hbVe tee Ednthindr 8B elative to the outlet of the accumulating
chamber 186 while the dunnage strip is fed into the container 188. The controlier
202 controls the relative movement of the outlet and the movable platform, and
also controls the converter 182 to dispense the desired amount of dunnage.
Another automatic dunnage filling system 300 is shown in FIG. 13, and
includes a dunnage dispenser 301 having a dunnage converter 302 that converts
a sheet stock material 304 in a fan-folded stack 306 into a strip of dunnage 310, a
horizontally oriented elongated accumulating chamber 312 aligned with an outlet
of the converter 302, and a collection chamber 314 that receives the dunnage 310
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havi ng an irregul ar three-di nensi onal contour around
the objects 178 in the container 172. Alternatively,
WO b@eosey8@i ner support can include a platformPOEUS2085/040458
separate fromthe conveyor, as shown in FIG 12. In
this system 180, which is substantially identical to
the dunnage filling system 140 of FIG 10, a converter

182 .di spenses.,.a Stri .
rige R Fageuna rparorba 2 FREERENESG Buffiage sirp out an oulle
399NNROALE 8Ytaldense4.yThe glielegiHulé se adcuraatatingiaiamber 312 can

container 188 that is supported on a_positioni .
beealignedavitmtheawrie opthe ¢Q§l|eﬁ¥'(1f99hamp?8r ég‘gv‘@ gqebyggge dunnage strip

Bt%gga&]bfcﬁ?cgpﬁgw? ?b gtlslfaﬁ rvvit‘ﬁﬂpﬂ‘k%}’&fllectfi&i cRARABBI B foie & pRirality of

0 a packing position at the dunnage

g;énblréwm;mgm isegmehteasshabh.e Theaohtainen 84 issHnneciedden a
orks "t hat extend bet Weegi t he rol.

rovahlg ontaier upaREl @ posGonG ARyieS da wr RS bettally 2

gL ' retseT et us @dntroller
e i T

318 sorticlttid conveirien 30aro poddusie thealasireddengih irdunpage. The
by the contraller .30 (FLG .« .
ot Y o DS b 1230 o B g YR describes

i rEspREt 4923 MR bYei infpémBodinieriithe buteti3220f thevdunnage
e container 188 horizontally, including in the

disptiriser B30dris ahthestiomnstigan ieadiaf he goliegtionchambgr 314.

novahle platform 19Q c e c ..

ot b BATR Raner 14 TSN bS] dhenilPyzn o rocoiving the

{tﬁg%@ JdORAAGE 810TRIm the aesmuletiag shainbeoB18amdaydownstream
reto or-to nove the container 188.re

| at ,
spériing oobUlee3 22 ton daRensing (6AAkHERISHEO RS cGRtaier 344, The strip
el :
%dﬂ{nm%ga epg.;ﬂdz%fleivggﬁﬁ 3*%%@}%&?3 l‘bgtﬁlhﬂiv g??g &ﬁg?molsef fotk?]seand curls

SWitb&t aRRY itsengmvabit eolidcts froihe chemober, just esitbe sirip efidunnage
converter 182 to di spense

t he desi t . .
domehin tha soREnes.0f Beine Wl RA0ANs MePR g (s Epnigingsin the
[ [ 13, d includ d di
RO S G Rhage converter 502 that comverto n !

sheet psfu@Blsr, Ttlsis icake Aqunger:326anaving daoss-serticguibat
apoinaes o oRESAETO oL A HURCRTLOBR PHRES T4 HdsHak He dunnage
%_Oliltlll tfihag%ﬁl?é{?& Eﬁé\%FEF 81 4,3t9?wgﬁr’cﬁe%&|@‘c B2 andrintohtastoentainer

cei ves e dunnage 310from the accunul at i&g
ghantree ddlvhstrednpopériag heutien3e ear beileft open Sych thattome of

m ny n&& ngggg@%@y@ %hgegthm%% is pushed out.
i[m;}pﬂ.ﬁwg%?@%%érfé?a@&@’ﬁ@ hedhthe topesfehy foltidinds3asder the flaps 330
of the container 324, and can extend into the container 324 somewhat given the
resilient nature of most dunnage. In addition, the plunger 326 includes a resilient
cushion 332 on its end face made of foam rubber, for example, that contacts the
dunnage being pushed from the chamber 314. The cushion 332 helps to promote
the filling of all parts of the void around the one or more objects in the container
324 as the dunnage strip 310 is pushed into the container. This dunnage filling

system 300 is particularly well-suited for top-filling a container with a substantially
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310 can fold or curl on itself within the collection
chanber to forma plurality of 5 generally upright

WG e@aesos0 as shown. The contai ner 324 i s suppoPCEUSIINS/G40458

novabl e cont ai ner support or positioning device 336,
which is typically a conveyor, aligned wth the outl et
fron1the coll ection chanber 314. A controller 316

{‘rﬁcli%? 11 ﬁ-gér? ru%;ﬁrgr éﬁ? ioh Of F?P'idé’ gHﬁt%lﬁ%}%ﬁeWrﬁcﬁﬂgenerally is

ongat ed accunul atin
é"é&e‘ tfhesdﬂ}éét@ acd i thbeoatimerder paekinglescr i bed owth

522" ohlthougiineaeRsssBHoR S SRUOT e TuRGalag rbPughehamber
@ﬂ‘gﬁ%&l}\g ggﬁlglsr%g&é &%@ﬁ{erﬁ% or% H’;@d?iheﬂ”s movable

ups ream openin or receivin
bétveshra fetehtishipositen 314t Hloaks thaeioamsmnaopa@ng rﬁa&b%r he

g oo 2, Oh N R Rik) s D30 agoneroe
é{;}élhﬂ@e A ﬂlSr 31A¢ gu%ihggé 840ity pdsh 'thrbbgh aRé batéi 322 and out of the

ds and curls on itself along
chlmcltlen@hnamrm4co4xlteerna1welyy the cetaingnisonld yngweargswﬁet

A lgeroalagttmg gh%gﬁﬁﬁ@é\% § ﬂhl@é{h?}h%g{gérrbﬁ I’;]fgéteérjrl,%ﬁ/ dt?l'e%nnage to

sﬂvﬁen%he ] Uushb® abHinst PRSEurtagleues reddibenasd4 mglds the
Cross- SGC? WE{ ag roxi mat es ag CI0OSS- %‘ect |1 O m@

dﬁma@ﬂ Bé@un the ovamber 3 Bhand ensawageRdl t@faldk @reln(ﬁ%tﬁe desired
the h b
{aﬁ{obl%? of duih 43§(31r% fegom:%HeE&ﬁac‘Pé’d IrfthetoAledtith

am openi ng or

eHﬁSr'anr §?3 Cl'fh@ r’@@alhaf 339pie0 holdstherdiinreges3 4F intthe collection
l'ected dunnage can pass therethr(g%h bef or e

bbaraber314 \Aﬂulgra;qomatnerﬁﬁé i regigferedzriatieort bpﬂ;ﬂlgf 85% Then
a{eﬁéﬂ%gﬁ?{ |§]é} Vég JB ‘?tjs% e\ggbﬁ%és;?%%r%é’ Po&ﬁ]@nﬁa‘n@ﬁﬁe%@r 326

ﬁggﬂ?&dﬁﬁ] %r&gé @ﬂiﬂ%’fﬁd@ﬂﬁge infoethe esntainer 32¢htafilbthes void therein.

Pok anotbat wts Mipaaber it isoharaed B a et funtiy of
@Hﬁﬁiéef ng{ﬁht%ﬁ L&unﬁéb%t %Iﬂ%?ﬁé FChasHdiethisigRaR Setidiand into the

The cushion 332 helps to
poieTAteecdritainer. Hfithg refairerlis pemtted dhe ieasing ead &f mﬁ]gunnage strip

éﬁﬁé@&%{srtﬂgl@g eCt @%hg% ﬁtl r}h c@;iwiq:ﬁ%‘l%@f qr}l%e the desired
gm&ﬁ‘@ f hhhage 3%%@&9:%& (RoRBbAH efdnibued14,ie phthger 326

g a container with a
@ubb&afﬂe wmhilipg entaofrthe eipnhage)ﬁdiO infodhe ¢eptAingIo3d4- ol fbfs case,

bbieien 6 aopin HAEUBBAE FRt bl 4 BBRYgoN o eaaing ena o
the dunnage 310 passes through the outlet 322.

Another dunnage filling system 350 is shown in FIG. 14. This embodiment
is similar to the previously-described embodiment, but omits an accumulating
chamber in favor of feeding a strip of dunnage 352 directly into a collection
chamber 354. In this dunnage filling system 350, a dunnage dispenser 356
includes a dunnage converter 358 and the collection chamber 354 into which it
propels a strip of dunnage 352. A controller 360 controls the dunnage converter
358 to convert a sheet stock material 362 into the dunnage strip 352 and an

actuator for a plunger 364 to push a randomly folded strip of dunnage 352 from
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Al t hough not necessary for all situations, the

illustrated collection chanber 314 al so includes a
worewalos®sel osure nmenber or retai ner 334 that i BCTDSZ05/@10458

between a retention position that bl ocks the

downst ream openi ng 322 of the collection chanber 314

to retain the dunnage 310 therein, and a di scharge

ition th | | d SUIBE |
b golstPachamben b o TS g BT Eat o enamea gy

s@éﬁ_@&@&%?‘ée&dntam? suBbait 868 tatul thovableldslatiesid thermutlet 370 of
ers

hat hol d the d i thin_the ch b
thissollation e HHelgepaITe Qukieh 7 NOTORTRTS R tpadigs of the
[ t i - d
a aib{g‘ %33?(@ %&?ﬁ@%&%%g: qé%ﬁﬂ@a%&gﬁ’c ig‘?r(glg!aéts f&?? bteoposmone
HetEeh Aadistaneage bhan dgsightibmitdand@ flarefed finef376, as an

dunnage 310 is fed into and col [ected in the.

tsmadietorihe pasion abire trhyerBeLERERt atfieiTight fpgg 374 shown
th 310 in the collection chanber 314 while a
'E(ﬂi‘?%ﬁ[@?g%m is registered relative to the outl et

322. VArustdlernativ types 88coliectinnwbambers age shewndp FIGS. 15-20

di scharge positjon and the plunger. 326 : i

fenevoEealy PU5HBE GRS PR AL ol g Rapoienamber i

L4 <4855 Y& daiies i cdidbtianehdiRbones untussaltnaivese described.

IS charged with a predeterm ned quantjty of _ .

Moretage, toaimplifydhe deacriptionansbdendng the dﬁlﬁgﬁg@ filling systems

t hrou t he et and into. 0. Q. ' ;

o, AR Al Bt Rl g ety o

SRRASS cRbbRr FindAI, Aas Eddnrefitbbsé bystents eauld ixludrian

Into the contai ner 324. Once the desi reg anount ofd

acounagatir chamberar ethed guide dwite dieinose rﬁ%?%@?“ #ig dunnage

t he pl unger, 326 she trailing end of the dunnage

%Q'D’e'lﬁﬁf@ﬁsﬁ[ée 88“$§‘°He®a§§%r' In this case, however, t%e
fong?‘linrﬁG. 3%4 fa@;faihuemgdﬁ\benmmgogw mispbmtiﬁmgmegrb@rs #80 feed a
eadi ng end of the dunnage 310 passe rough t '

stiiplofdupnage ARBtram the ﬁHg@%gq 13q3f|§)\{‘%-féef§§S i @@ocqmgc“o" chamber

wn in FlG : ' ' j Id@ tibfolds and

SoERbhg G ioged dn DR TBI odolf dBgnients asiffolds an

é\er‘FéJBé&I@%ﬂé thg%lﬁhaiﬁ‘elgé rélatiVely vertioal Segruents r?é denpage epllect in the
unnage irectly intg a c ection ;

collestignshagwer 35A; 3 %\%ﬁ‘é’ﬂﬁ%‘%"' W%Jﬁﬁggﬁéé%é%@grn%e into a

BS%E%?I udes a dunnage converter 358 and the

& ion chanber 354 into which it propels a stri

of dunnpig® 18 2he dunnage wm\aﬁ%@@Sd&ﬂﬂSEmasStflﬁ@f @Igﬁnlggg into the
Polestonehates BT Bnasbiniglphgag G658 b'd fbpeifdoor 404
hingedly connected to a sidewall of the collection chamber 354 adjacent the inlet.
The flipper door 404 is closed by an actuator 406, such as a solenoid, to push the
tail end of a strip of dunnage 408 into the collection chamber 354 before actuating
the plunger 364.

FIG. 17 shows a collection chamber 354 having a conveyor loop 414
mounted to one side of the collection chamber 354 opposite the inlet 415, The
conveyor 414 is driven by a motor 416 to present a downstream-moving surface
418 to the dunnage strip 420 as it is fed into the collection chamber 354 by a pair
of rotating members 400 from the dunnage converter 358. This is believed to
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actuator for a plunger 364 to push a randoniy fol ded

strip of dunnage 352 fronmb8 the collection chamber 354
w@na6iosro80 a cont ai ner 366. The contai ner 366 i BCT/US2005/040458

supported by a container support 368 that is novable

relative to the outlet 370 of the collection chanber

354 to position the outlet 370 proximate a top edge of

th id !
mereye, therfaiding paloneaning dopBelt 2e0iEh P8fiqauds fidfbying surface
42?95100&'!% Y AUBESA t@ﬁar%Bér 354l t@ abt@pniodate bilamed r@)ge of void

an alternative to e position above the verti cal
st2dsent of the upright flaps 374 shown in other

ikgﬁ@&%gegﬁ‘él %QEEW% ef?fsféat(@‘g? f?_éggi{%{idgcg t ﬁrgie:dgglolf >t/he outlet

4%?%*"&18 BHERRIECHAHhBeR3 50opposher the Thiet 480 te the collection chamber
chanber 1n each case is the sane ag the collection .

atanti saa-bissedsioor HaparexiBwerds@id hihs & RioMgts folding of
| | t 1 '. . ) . ]

tfie finhgde s AE BRISRR i ERRE ptgfer 43dienphsRathis container

igﬁawgﬁﬁs icblﬂz’fa‘érwl‘l\gl'thdémflﬁ}DSJ fihe eontainkeistpasitioned with its

ol 1N : h .
apert side 436 aratont e petneidne ST HaT o ae! St e
|C2| Fgﬁﬁ-ﬁgﬁ 1§ﬁ§|§c§.¥hr{e{§§ %@ﬂ%g?ﬁg@%ﬁféﬁés A0Ankgeé onto a ramp

! _ _ pair of driven
1y ha®Hiakhasbliectiohathanben@fderA pasioer kasdt42 BewefedRY a

dun 402 f h i
ssienad o oxherBanogan D Loy RunGlam gl i farhB40, guides
tbgréi'?i;ggf §UM%1cjeeGJM6 gﬁe RS ESlisiohtchbeists 3BAdarmliplshdsatble tail end

It se relatively vertical segnents o

@Fltthe@mmnggé skt 446 inth éhe odllestionsha : dezpl%f];?doﬂ Pfein

&mu_ {|1 (gn e {93 agﬁPﬁt s P;%%clti%ﬁc ﬁ‘@sﬁ%ﬁ%ﬁa@&@%ﬁ%@@ %ggaér blast or jet can

l@%‘??ﬁ tGassis ReRfuriiepBas madvii@irid the oharaber and/ohinthercontainer.
rough an inlet "opening cl osed.b ﬁ fli er door

424 hTm@gpiqd ?hmcbm duanagaiisviandrthe e I%%fqne%ﬁrglaen

chanper a en i e

SRR AT AR, s 8 it opBmdags g

Brsdhsidifs 6/@hb spade i tie cdlldction thambeagdo 0dch Hedunage is fed,

collection chanber 354 before gctuating the .olu

Sfuse PeEUNTAGSHONadIZR PREK ANGORR A tbgwﬁttwr"ﬁ%épath of the

8&[29‘6%8 rchlaRI(EJL()—:‘r,A'éluAfIing or folding along its length. As shown in FIGS. 13 and

15, for example, the feed rate of the strip of dunnage as it enters the collection

chamber and the dimensions of the collection chamber 354 can effect the
behavior of the dunnage strip. Although the drawings are highly schematic, in
FIG. 13, for example the dunnage 310 forms generally horizontal loops and folds
in the chamber 354 whereby the dunnage pushed out of the collection chamber
will generally fill the edges of the container better. As shown in FIG. 15, the
dunnage can be made to undulate and fold back on itself more vertically in the
chamber, resulting in a void fill dunnage that stands up in the container but might
not fill the sides of the container as well.

In yet another collection chamber 354 shown in FIG. 20, relatively vertical

axis rotating members 450 feed a strip of dunnage 452 from the dunnage
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mounted to one side of the collection chamber 354
opposite the inlet 4 15. The conveyor 414 is driven by
wW@20000852980 16 to present a downstream nobvi ng SPECT/HSM05/040458

418 to the dunnage strip 420 as it is fed into the
col l ection chanber 354 by a pair of rotating nenbers
400 from the dunnage converter 358. This is bel i eved

t . '. . ; .
cgﬁgg gggﬁ]t@ Re fo‘g Egﬁjlﬁé %l?%bt%fg 5r}h§< ﬁ&%&ﬁa‘ﬂne or axis
é?(@éﬂcﬁﬁé Bugh %@@ént%%f tre @:ﬂleommdhamb&r 1354g é'mercmilgetlon

of void sizes. In FIG 18, a spr. g bi aseghdoor

laoWQIé’rMalﬁ iindsingsanti henea GIPRBEAapsa0RheRg for receiting the
nlag q't@rﬂ 452 ﬂﬁngrsté@ﬁf Qﬁﬁﬁac‘%é g55 '? ddth&) th@g’&hh@rléél%ollectlon

pring- |ased door
chapisst diowgadlaxisathet isedererally qamganw t6 @indhngr @arveﬁ gurface of

d
the ealgstian eharabera Tis neolaaasdne e oBk Yif af i spiral or
Hithord @M;}g@alg d%ﬂwé?QﬂéﬁV@ﬁfcall R0FhE trnessanint G, 1S, for

open sl acent the outlet 428 of the
exeimse! |3mne:tm¢mmcmchmbar Bhgdoes not mslteﬂmm;r@ovable retainer

303%{1%1‘6'%‘}‘.%1&?%%8 %%éﬁ”a%ﬁrecﬁﬁ/g ar ggg%amber 354
I@%\A?Enct ter Cﬁlqhﬂ‘ikﬁg@\(egﬁnﬁzﬁgheWuwé@ﬁgagmmthé@unnage into

tHeoatandzu54. ntrothishemborineenti betechakie oldisd 4§F?d>f§6‘§ galection
(‘E!'ll;?]ermlté%lté% e t % gg%?ﬁ?ﬁﬁﬂgg{ Adhs 4D bf‘t‘h% 5 ainer 454. As long

ce of or It1on

ﬁ‘ﬁheoéuﬂé‘ﬂ A5B8E naﬁmahuwuﬁmr@eiegdeuf@m bemtemer 4 @n the extent
ast or jet can be used to assi st th unnag

crfdherﬁlg:psmh@ dureagn eitio W ILGY SROAPRBCHDSIHESH - DiTerept distances

spe
R0 bulBLARL P TR BRI pBportes i ho dunnage
élhbeéffé’dﬁilﬂféreﬁﬁcﬁérabtwsﬂwmﬁge daJMagbestm aeiitds clispensed.

the space in the collection

laasammjghat:,ls@@wnjog BUROSEROf @Eﬁt@ggn in qﬁqfﬁ“rg?,eﬁgadcqpnage strip
andeh[%& *oh%%‘?fu? sans Bﬁ%‘@ﬂﬁt@eﬁﬁn Qerﬁhaoﬁfaﬂd“ﬁotfélwla% rédisely

ing along 1ts length. AS shown
ebrcfdmlelﬁamm‘ 15, for exan‘pl e, the feed rate of the

2tn[jl |to Agfsag%ﬂg %g(ﬁag‘b,ifsttlﬂf?@?t t&qzq c&.@rﬁa@% #glﬁﬁ%?e@hﬁﬁ)ﬂﬁludes a
r?é‘gL alggcra{i?%l‘%grhﬁér t%fthéhﬁwdiw B S13, Ivnth é\btdwamwmft he

y schematic, in
mlfemhbleagédrtﬂe cuumge cslambefreﬁﬁé gzag}%ﬁ ayd |4§p+ szwt ggllection

s Benioed o e BBl AIRRAqc ol sSSEH obherly pasefoross-
sectional area that approximates the area of the opening in the container. The
cross-sectional shape of the collection chamber, however, does not have to be
the same as the shape of the opening in the container. The collection chamber
can have a cylindrical shape, for example, while most containers have a
rectangular shape. This dunnage filling system 470 provides a way to improve the
ability to automatically fill a wider variety of container sizes and shapes. Larger
and smaller void volumes within containers having the same cross-sectional size
and shape can be filled with an appropriate amount of dunnage by adjusting the

length of the dunnage strip that is dispensed to respective void volumes.
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will generally fill the edges of the container better.
As shown in FIG 15, the dunnage can be nmade to

wanahalosxogo and fol d back on itself nore verti caPCTUBIW05/040458

t he chanber, resulting in a void fill dunnage that
stands up in the container but mght o not fill the
sides of the container as well. In yet another

[ | -
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q lFésCéd SRinf Eﬂﬁngﬁ’&?ﬂﬁﬁﬁthé%l@ asnglAg disvizetdas. f rom t he

ection c er 354 into a contai ner 454 with

wai t i Flous the qugannﬂym sysdem Rropided ttmt@ecmﬁ%@génmf@n provides
th t 454
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fﬂpé"(/Slot AR UHAIIrEér baAPEbjéES infthé bentaMMrathwebwﬁﬂnlrrMng or
long as the outlet 456 is in proximty to, the open

aliniaating theetfors af adackeutoguidger C@ﬁpe&unpﬁgef ?%E[g” as the
}ﬁgﬁfrgﬁ%ﬁ?%péyéﬁga ké} cpgﬁsfr GRRENE VRY Viﬁ‘?é‘ctfllled The

vveen he outlet and the void
SEdKRIr e thepbby frded e performictipartasies i n the dunnage

v e S S
ill
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Lt>¥1 e d W@dé%r@e? Olpﬂ%etr ddinporitnis addskynbilies, devices, compositions,

er changea n chamber's 474, 476, 478 and
80, thEheres! (retuding acbtererce tiea "meanst)dised toslesctbe gHch

dunnage filli stem gen t

e WA BB RS LRl e LERPASE, ¥ intove
AR hRHBRhs tHé8pecified 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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cross-sectional shape of the collection chanber,
however, does not have to be the sane as the shape of
W0 b@cof98d ng i n the container. The coll ecti on POEIBRE05/040458
can have a cylindrical shape, for exanple, while nost
contai ners have a rectangul ar shape. This dunnage
filling system 470 provides a way to i nprove the
V@gi | .i tchitogau_tormtically fill a wider variety of
At 189G Ses and shapes. Larger and smaller void
vol unes within containers having the sane
cross-sectional size and, sh . can .be filled wth ar
appr dpr i attemeiiarhef %‘Ftomﬂﬁ‘ﬁﬁﬁgglﬁw%mgﬁ $tHB qqﬁ’é‘“f‘éﬂ%{ﬁﬁ oa
(e i ligg 8 AHFSHERY té feda MaTth \Of a strip of
S, PR g fens & udifi gh(fgnber 47(21,'_47_6, 478 and 9
HBPabesergtiiMdeciremtarcoutiss of the disppnserz @Oﬁﬁlogmﬁ@ef%’fﬂe relative

taararisanes sbeh i s stk WikRN i Pt 42 145 Giqn et within
thl %BJﬂﬁﬁ%? 6147@75 fcﬁﬁainé? 8s A€l béBg fad drom tizen petletaof the dispenser,

carrous at positions a sel ected chanber for "
arskusiigiascahtainageloset 1o mgve psoveT avflaps ebtheneqniaiber tp @ position
voicl sen&i n%gﬂe.vi ce 484 for sensing a void volune in a
thaheiaseR N @RGL a control ler 490 in conmuni cation

with the void sensing device 484 and the di spenser 472

to control the amount of dunnage to be giﬁs)gensed i.ntlo
the cnt aiAaethanaceeingto daink§owhgrein the,dsppase: ipeiuges a

ontrol. the carr i tai b&end of a strip of

0P R AR Bl Rl s AR ing Bnd of a strp
dma\g@if%rﬁqnéiwgegevi ce 484. Thus the dunnage filling
systém provi ded by the present invention provides a

nunber of ways to automatically dispense a strip of

dunnage | T g @60 REBbRAG folbilh b, ANKRIA tR BBGde Mkudes at least

nor e ‘0bj e he conttai ner, thereby minimzing or

i Fotamid Rember afjhcertshebutetdagitepeltbediling ond pf asip of

t he dunnage, as well as the requirenment to :
dunsiege into  ea0RES ZRBe Of ACORAIRS 21 Fiboslily M ofipe container
i | [@pturbZoRetbUaptirehre tialingsend of the
#ﬁﬁg%‘ﬁﬁ{%ée@*@gt otrqtgh(%@geen shomlﬁ;nd descri bed

sttiplof despage. to a certain enbodi ment or enbodi ments,

equi valent alterations and nodifications will occur to
others skilled in the art upon readi ng and

under gt andig kit a8@58inGit6 anly Preeding letaimn mdeeein the positioning
drawi ngs. I'n particular regard to the variqus i
$tapdncdlodss peingar trensinyt desdcabpiyansRait AieetAINGk o2 dynnage filling

ciaboR e WiBiR Ry LS P BT RRrC 2 means™) used 16

descri be such

5. A method according to any preceding claim, wherein the positioning
step includes relatively moving the outlet of the dispenser into close proximity of
an open side of the container through which the strip of dunnage is fed into the

container.

6. A method according to any preceding claim, wherein the dispenser

includes a dunnage conversion machine that converts stock material into a strip of

dunnage.
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integers are intended to correspond, unless otherw se
indicated, to any integer that perforns the specified

wo eoveo51980 of t he described integer (i.e., thatPCEUS2005/040458

functionally equivalent), even though not structurally
equi val ent to the disclosed structure that perforns
the function in the herein illustrated exenplary
enbodi nent of the invention.Wiat is clainmed is: 1. A

met hod of automatically dispensing a strip of dunn?eq_e .

into7a com miettesd acampinodoipinHe Wheigl eheaisteck matetial is

di spenser to feed a length of a strip of dunnage

Cpémmﬁ%afﬁiﬁ%ogﬁuaﬂ?ggt of the dispenser,

positioning the outlet relative to a container such

that the strip will curl or fold back and forth ypon,.

| tselet vi Phimethorbacentiingds asy RrRESWBH Cme wheteindhp dispenser

being fed fromthe out. et Tl fHE dshribe strip at

ik areRrR g aropd iRl U BRERTEM ofiHe dire st

iﬁrﬁéﬁﬁ@ Idcatien Rpsireheroftthetdispensesoutiat, andeaderdee downstream
tho

according to claim]1l, erei.n the dis

df e aelparating degationdajopeeFiverth ée%?ﬁ@“"l& poifign Sﬂéﬁés”@r"h of the

hat pushe i i a strip of dunnage from
c{qqgaggﬁ%réq .Sugc.’ftthgr#é%@%ds%ggggétdi ng to claim2, wherein

the device includes at | east one rotating nenber

adj acent the outlet to, propel the trail.l. :
stri@-of dumeiged aeeerdingioRNY RresgHin o‘#lélﬁwg’éhgﬁrﬁjr glf?{]tlé;@’d|spenser
an ' HRModieanGther Bureg dispamsitigyof the
Q%gggﬁﬁ%ﬁhggéﬂp%%ﬁgeg%%gg?o capture the trai?li ng end
dfnrizge sitipi p of dunnage. 4. A nethod according to any

preceding claim wherein the positioning step includes
using a transport device to transport a container to a

dunnagg fiA b’ﬁé’cﬁoata%bbmmga{d asiesovesiptisiagdhe Iskép of detesmining
di spenser. 5. A nethod according to any %&eding d
takabpologhef eha armeoreqyodudsiimhescepfalnet e dispenser an

aniaep ABISR MOt e icfen 5f T SERTRRRC topoRoay.
t hrough which the strip of dunnage is fed into the

container. 6. A nethod according to, an recedi n .
cl ai mM1.wheh enethote@cepefiag seany REacEIIg éa@fcm\ﬁ%f&"g the container

ﬁé)s,” 1‘)’5(2 g:r %or%cpr}fgﬂ?ﬂgggﬁoﬁﬁ&\@& IS aTEQ5ectivBskdd Mallioftife 8ontainer
along a top edge thereof, and the dispenser outlet is positioned at an elevation
below an upper extent of at least one of the upright flaps during feeding of the

dunnage strip from the outlet of the dispenser.

12. A method according to any preceding claim, wherein the container
has one or more flaps connected to a respective side wall of the container along a
top edge thereof, and at least one of the flaps is at least partially closed inwardly
of the top edge to which it is connected during feeding of the dunnage strip into

the container.
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dunnage. 5 040458 7. A nethod according to claim6,
wherei n sheet stock material is converted into a strip

wotoodosmsge. 8. A nethod according to any preckPdi/ng2005/040458

claim wherein the dispenser includes a separating
mechani sm for separating the I ength of the dunnage
strip at a separ ating location upstream of the

o spelgts ?:16‘0'?[%% %%%g@ﬂg% Yh ‘i)r&?é/m g? \%eFé]ﬁ the container

separ pera fve 1o atralling
hBS'dnket rRbre fihd edriHdttad td & eeshentiog eu@twalpobthe @ﬁntaln@r along a

di spenser outlet. 9. A nethod di
tq edgelthreel. &g a AlpsEeMeMiRs lgpg?fgf%glp hg?c}/ gloged at least one

Conta ! atdion 4lighieddvith the outlet
18P s ahB g Rlifer R e S 4 BubagAgsicion 21
oREflidpeaséro claim 9, conprising the step of

determ ning the topol ogy of one or nore products in

the container, and the di spenser and container are

rel ayivel &ﬁ%\fﬁg f@?ﬁ@té)f %ll?ﬁlS@bnéﬂhg Fstripraficueshage into a

t opol 0gy. according to any precedj n%
C@hf‘é\lmr wbmpeisingt drdispenseii haynnghé@ ogitiet E‘Pmn\ﬁhlé"hdb? iapenser can
flaps copn cte

d t t
feeghadengh apé) pﬁﬂaggggec 'Ii\&lggfg%oﬂgi ,#%,—qu ! sgtefr?g glrjpportlng
&%At%ue? &&%wﬂh@tﬁﬂle@bem@ AigRratiitnthealontainer sypmart, and a
east one of the upright flaps d i q
dusker dgvioé at Hee duttetfgepushing mpm@muladwpéwépng Fretrailing en

spepser
QA58 A FoptanbiniaceHETBARE SfiEroeRe yioditingt sapponty
connected to a respective side wall of the cont al ner
along a top edge thereof, and a ast
il apg1 Bs sységm agaardingito Flaim {;"ed"%%sﬁw&rtgﬁfo %‘?efﬁ‘?é inclydes a

qﬂwﬂ% gététewg a]ltlhg oa? HEOBOES d tﬂ%rﬂd%%ef Géﬁbé gntﬂﬁdé@ét least one

the contal ner. 13.

BeARgditAs ehgaginy merbedahihecoutien vvher e| n the
contai ner has one or nore flaps connected to a

respective side mall of the container along a top edge

th |
o eﬁg at alﬁggétte 14 rfiﬁ‘\S’fB%ial H?@Q WRe v &te pustarl dévice

cl os as the container is noved

|ﬁélgae9 adprIneletsting negberaforengagingbe stip of HBNAYR | et
of the dispenser. 14. A systemfor automatically
th&t@‘i‘Uﬁﬁ@ a strip of dunnage into a

17. A system according to any preceding claim, wherein the dispenser
includes a dunnage conversion machine operable to convert a stock material into
a strip of dunnage and feed the strip of dunnage toward the outlet.

18. A system according to any preceding claim, comprising a transport
device to transport a container to a dunnage filling station aligned with the outlet

of the dispenser.

19. A system according to any preceding claim, wherein the dispenser
includes a separating mechanism for separating the length of the dunnage strip at

a separating location upstream of the dispenser outlet, and a device downstream
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contai ner, conprising a dispenser having an outl et

fromwhich the di spenser can feed a length of a strip
wotoodoseydge | engt hwi se, a contai ner support f oPCT/US2005/040458

supporting o a contai ner thereon, the outlet being

aligned with the contai ner support, and a pusher

device at the outlet for pushing, nore particularly

opellin trailin ’ a1 : th of the

oF b Senarefte FsipbepHofile 1o [P a Tl ferobH B gleng
dehREEEsAGS QlithtHe dspensenodtiet. wherei n the di spenser :

i ncl udes a guide chute termnating at the outlet and

t he pusher device includes at | east one rotating strip

engagj,ng - e k¥ Bigpenser

o ol m A Gtk egpRing 16 pfi précdty ST ABRAPUE Jupens
okt afd chatariérgppe tizresné\ed reiafivgi tognenancther gudng dispensing

dunnage O therebetween. 17. A system according to any

opthe dHNAGIL FHIPM wherein the di spenser includes a

dunnage conversi on nmachi ne operable to convert a stock

material into a strip of dunnage and feed the strip, of

dunnaje t Awaysterhacaondingtto apy pEscedlirg staim, Kehuling Aglavise for

JEmapEe s 1dedioly R pRE oF BdERadults A R EonpRierCand 8
cg'nitr%nsrdfo\f“rélag\t/él? nling theddiisbbeseati sestainep ad® fuAction of the

ystem according to any preceding claim wherein the
diitemeinedrtopologyides a separati ng nmechani sm f or
separating the length of the dunnage strip at a
separating | ocation upstream of the dispenser outlet,

and gdeviggysiennssdoraingfitotdng prepeding ctam, vharéinihe dispenser
operative to feed a trailing portion of the en%? of
autlet dod magtaiserarg rounted FPRMOYPERNG tQwardsgng away iroji one

SESTAGRE) 30 Reldhs BF e aBEERLIbetLE b‘é‘f}ﬁb.ﬁéd‘irg fegation to the

and cont al ner support are nove

Hedy iRt ofee coftaimee oarthelsappdrr i ng di spensing of the
dunnage strip. 2 1. A system according to any
preceding claim including a device for determning

the t | : i '
€ 0 Og{sr@}?rg[é%%:gﬁd@gfcg?ﬁgfa&w dlainiecorppiisthg @rcloser

and 0 co y nmoving the di spenser

ABEhbep Mbiediosing as haldingclosed abfeashenedlagras thedcontainer is moved

ftroorli)f)aI 83r¥hage filling station aligned with the outlet of the dispenser.

24. A system for automatically dispensing dunnage into a container,
comprising a chamber having an outlet opening at one end thereof, a dispenser
for feeding dunnage into the chamber to form an accumulated quantity of
dunnage, and a plunger for pushing the accumulated quantity of dunnage through
the outlet of the chamber, whereby the dunnage can be dispensed into a

container supported at the outlet of the chamber.

25. A system according to claim 24, wherein the chamber includes a
closure member at the outlet, and the closure member is movable between a
closed position blocking the outlet and an open position that allows dunnage to

pass through the outlet.
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22. A system according to any preceding claim wherein

t he di spenser outlet and container are nounted for
wWOorwe/082980 t owar ds and away from one 5 anot her MIEUS19Y5/040458

t he hei ght of the dispenser outlet can be noved in

relation to the height of a container on the support.

23. A systen1according to any preceding claim

conpgsi gser h unger has a

ol oot ot Sl gRbo B BLa R AR, 28 oEo) ek pluno

crfo%glﬁe%tlgH‘ﬁﬁ‘ét%ﬁrbkllﬂalt& sicaddsesectiongfdbe whambene out | et
of the dispenser. 24. A systemfor automatically

di spensi ng dunnage into a container, conprising a

chag‘gﬁr h VI fﬁgg%'tdl‘ﬁj bﬁgaﬁ\ﬁs QB% oBdwhBedis &he pRunger

dis ser e into the chanber to form

hag aﬂcemﬂﬁdc@t pﬁdwdea Iwnlhta/ rea‘illéj'nt ¢ushiagdhateantactsithe gepnage when
for pus the accunul ated quantity of dunnage
bewawgqhqdﬁgoradhﬁéhampefhe chamber, whereby the dunnage

can be dispensed into a container supported at the
outl et of the chanber. 25. A sgstem according to cl ai
24, gBer eiAnsyslh@mHmnt!ﬁmg tmanyiabelaim® 24(te 24y W éhegispenser

d&t&gpgéégﬁkb@?{%ﬁg@ qu%etaﬂ@&ggé %rfeﬂé%lﬂg'tﬁapﬁr‘é/ﬁ‘ﬁ@ end of a
sﬁfb%;) c?%d@%fé&*rﬂ%h@éﬁé@%rto pass through the

A system according to any of clainms 24 or
25, wherein plunger has a cross-section that

252{ gﬁ‘t@g? ﬁ@\re?c% gﬂﬁﬁ &é gﬂy af cbﬂﬁg?ﬁatﬂ?%’ fu%?erecl"érwprising a
Ih‘?ehahd)@%f 9@@&@@ s@mcbffonm:,\gedmrﬂmb dispensersdsithe ghamber.

Ion that contacts the dunnage when bei ng pushed
fromthe chanber. 28. A system according to any of

G @e ’é‘ %Yﬁgﬁm §’§§5r8|r@ H@aliﬂ QQe\ﬂﬁ@t’elrijt@@iﬁﬁéﬁsé‘rtlﬁtlldes a

dunn evice Tor ensuring that
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29. A system accordjng to 4
ts guider emae ls:mmopg%eeanl@@nﬁ@ Pés'¥% 'i‘% ﬁﬁdgh 6 tRamber.
strip of dunnage fromthe dispensers to the chanber.
30. A system according to claim?29, wherein the
di spegiser A eysktedesccmrmng\tenasuymﬁ claitsi 2901 39, Vﬂaﬁfemﬁhﬁr@“de

t ock t I t f d
c%u?@g:@lrgjnq%g e\;l l!gh am?lt %F %8@ @ﬁfﬂﬁ%f V\{’!}%&%ﬁ erS| odrgf;% strip will fold
Jraghi Sifitddiewithm thBRBRiber to form a plurality of generally upright

segments.

32. A system according to any of claims 29 or 30, wherein the chamber
has a cylindrical passage therein and the guide chute is tangentially aligned with
an inner surface of the cylindrical passage, whereby the dunnage strip will form

one or more generally horizontal coils within the chamber.

33. A system for automatically dispensing dunnage into a container,
comprising a dispenser having an outlet from which dunnage can be supplied and
a container closer adjacent the outlet, the container closer having a movable

member for effecting at least partial enclosure of an open side of a container.
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3 1. A systemaccording to any of clains 29 or 30,
wherein the guide chute is aligned with the axis of

w0 b@cobasber, whereby the dunnage strip will fBCTIUS2005/040458

curl on itself within the chanber to forma plurality
of generally upright segnents. 32. A system according
to any of clains 29 or 30, wherein the chanber has a

cylingrical ' ' h i i b
Dhnger | o PRI IERORREITARG 35 BB EhiBplemember
i?dlbﬂé‘@' Bified mbﬁébl@gﬁembbﬁfoeb?]owih@ adlapnafge cebtainerdiany an upright
orm one or nore genera .horjzontal ,coils wthi .
csiemian togn VAT SIBaIest SIATCRIRT PEEN (o s i $186 of the
q%i\?ﬁﬂﬁgp into a container, conprising a dispenser
n

‘an outlet from which dunnage can be supplied
and a contai ner closer adjacent the outlet, the

o AL A SRl aRerE 1o B S, JERRED fad o R ddber
i@ﬁﬂ&é’é %igﬁi?’éf omﬂlﬁ £18 AfVAbR M@nitsers halving3sortivhe thait mre
e nov e ne er

Includes a first novabl e nenber for iah
rmovalrlg tawaichpach othet tmmaove«pPOSEIE Baps pira gaptainer from an upright

orientatjon to an i.nwardl v=ingli i :
Al 8o o ] 36 G0 PRI o cpiciner
system according to claim33, wherein the container

cl oser includes a pair_of opposing first anaQIe

menbed® hakisystepo aceasding: tRalaiay d4 nukensintheseifaings e1pser
.other to e .0 [ Al to
prAgRe SR R Blnte] SPhufl By SOl fRtor AR Abvable
AbUE M@ Ha e frove theinwardy-idlided africhtationdotasulstanipaliydorizontal
A system according to claim 34, wherein the container
dosrdorientetigles a substantially horizontal second

novabl e menber that is novable to nove the flaps from

the inwardly-inclined orientation to a substantially

hor i zgnt al Aclyetsrd accoreliigatoi any. ofsclgims 3¢ &y 86ewherein the first

according to any of clainms 34 to 36,. wherein the fj

membsr cifhe Ren GV loRer NG o tAp-aRgeang RO EcR yilifa shasé that

%%Qi&ﬁgg 3 %\ﬁ' .tﬁ@ar‘l%‘ﬁﬁtd?%nfafﬁérb'ﬁa@i@a eRRObNEorithimer sizes.
B PTO8HL & ner s Thavi ng a range of container sizes.

38. A system according to claim 34 to 36, wherein the first member of
the container closer has a flap-engaging surface with a generally J-shape that
facilitates engaging the flaps of containers having a range of container sizes.
for engaging a flap and riding against the flap as it is moved from an upright

position to an inclined position.

30. A method of automatically dispensing dunnage into a container,
comprising the steps of moving one or more flaps of a container inwardly relative
to an open side of the container to partially close the open side of the container,
and using a dispenser to feed dunnage into the partially closed container from an

outlet of the dispenser that is aligned with the open side of the container.

40. A method according to claim 39, wherein the using step includes

feeding a strip of dunnage into a container after the moving step.
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o 38. A systemaccording to claim34 to 36, wherein
the first member of the container closer has a

WO b@prsa9gagi ng surface with a generally J- shapBCT/I82005/040458
facilitates engaging the flaps of containers having a
range of container sizes for engaging a flap and
riding against the flap as it is noved from an upri ght

posi fj on a%yg{b&{qggéd{smaﬂe@wigaensﬁnéasmpmnaaagé-mtoa

aut ormtic ensrng durinage into a contai ner,
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sﬁﬁ)g&fgdgr?}?{agﬁﬁﬁgc# %é@%ir?er%%@@ﬂé@ bnttRe fceathinemaagert, and a

! _ ~container froman outlet of th
cohtamrsioser iz the duanagmBlingstationiaviiang ogaye mcp]\éa%le

contai ner. 40. A, method ' ' 3 i i
aab st Pueipo ot esa d0e b e taftef fBad borhcoation
1WA RsGOREAIARY héHzoptal ofienttionitg ot lexst aBi0l@ies el

A Syst em? or automatically dispensing a strip of
contaieagye i nto a contai ner, conprising a container

support for supporting a container at a dunnage

filling station, a dispenser having an outlet from

whi clast he pdévdtemsier agiimdtizatly dispensinga stliprofaymniagednta a
cont ai ner supported on the coniai ner_ s ort ng: &
conteipenepmpriskgra gentaier §YRRAY 0&?499@@?&".‘1&% %ravidna

one or pmor : ' i
3% 5B YERDE FE S 3 AR e Supbot endiramatin e

( . om an upright orientation toward
dspetast 8ah dipensber striprdf dunnage tawarddhetseipgort) whstein the

parti al l I th '
caotaineit $%¥ﬂ%l'§§|§d gﬁwi ?%é?é%vabfé@a%]f%ﬁé@@ I&ﬁétgeg in at least a

v%ﬁtgc:?i :di}lgélaorg HR'5k [Hdd¥ ofte ‘E)g ﬂg@gﬁﬁbgéh@mfécﬁbﬁs transverse the

~container an unnage di spenser. havin
\Riticildirettion todisgense Hunhagesinipdesireth goriogmalihe foriner.
di spenser can dispense a strip of dunnage toward the
support, wherein the contai ner support and the outl et

are abl i L : :
1, LS A Byt st s o
dgj_ntainter,mg]prmgsﬂ‘@rsteps REUSIBgE @iapemerée?g%ﬁ Gy 'gOFgUﬂnage

I spense, du .into desi ' o .
fromiem oiet B fisnannet oop eba S bopiiSning devios to move
Sitd bPnidre SH GGt & container relative to the other of the outlet and the

container while feeding a strip of dunnage from the outlet into the container.

44. A method according to claim 43, wherein the moving step includes

moving the one or more of the outlet and the container at least vertically.

45. A system for automatically dispensing a strip of dunnage into a
container, comprising a dispenser having an outlet from which the dispenser can
feed a strip of dunnage, a container support for supporting a container at a
dunnage filling station adjacent the outlet with an open side of the container
aligned with the outlet, a container closer at the dispensing station for at least
partially closing the container, and a container closing station at a location

removed from the dunnage filling station for closing and securing the container in
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contai ner, conprising the steps of using a dispenser

to feed a strip of dunnage froman outlet of the
waele@pesnoer , and using at | east one positi oni ngPCEURIIES/040458

to nove one or nore of the outlet and a contai ner

relative to the other of the outlet and the container

while feeding a strip of dunnage fromthe outlet into

the contajpner. 44. A h ' t ' i sea
A A cenlia 1o HREEEHd e Foraidud gispen
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transpoit the tortaineideom thedunrags Biing satiog i F%icﬂﬁ her 9
g%s enser having an outlet from which the dispenser

eed a strip of dunnage, a container support for

supporting a container at a dunnage filling station
adj acent the outlet w

th an open side _.of t i ner
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tewatd @ Syhstaghaliyl %’6%’( 19SS i nstructing the
di spenser to dispense a strip of dunnage through the

outlet and then instructing the container, Sl%paoort to ¢
transfiort A hetoathohanematically disensingayeirpiqidqupgage into a

station to the container. cl.osi ' Red
GRoIngh SRS 918hs B D & YN 1 fel cusiaine
(BRI ze8hiplof difindyemRoagh dn dutt of i dispenserigtoea container at
east one vabl e nmenber for _eng&%:eg‘%) ne ﬂ@) %f 2 the outlet
& donmageefilling gtationi with anepenside ¢ r@%P%ﬂ ned with the
orjentation to ibst =Y j i t the dunnage
Srhe fishendhr PYY 4 BoBifas SR suppok ereifainer at ihe dunnag
i &laBoRf antiosinge Edvitainer clastatowmoye @ocyer o figps (oé the
steps of usi n_% a di spenser to feed a predeterm ned
¢amtainkr tsf a position ghal Clasemtig<LaRIBEHh an outlet of the
di spenser into a container at a dunnage filling

station with an open side of the container aligned
Wi th 4de onathodfastdet fatits meciaien 47 uedmprising dhe staieef
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Satibh 3Ro0L Kibf, ARUAMRRIe fifngPstBBsh biRretthe stay ofesing a

I her. 4 od as set forth in claimA47,
E&1TRInies clget.he step of

49. A packing system for supplying dunnage to a container, comprising
a source of dunnage; and a dispensing assembly downstream of the source of
dunnage that includes an elongated accumulating chamber, and an outlet feed
device at a downstream end of the elongated accumulating chamber that inhibits
yet allows passage of the dunnage therethrough so that the dunnage can enter
the chamber at an upstream end at a first rate and exit the chamber at a

downstream end at a second rate that is less than the first rate.

50. A method for supplying dunnage to a container to fill a void in the

container around at least one article being packed, comprising the steps of
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C%@@ Pﬁg system for supplying dunnage to a contai ner,
conprising: a source of dunnage; and a di spensing
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