AUTOVATED DUNNAGE FI LLI NG SYSTEM AND METHOD This invention clains the
benefit of U S. Provisional Application No. 60/664,543, filed March 23,
2005, and U.S. Provisional Application No. s 60/625,356, filed Novenber 5,
2004, both of which are hereby incorporated herein by reference. FIELD OF
THE I NVENTION This invention relates generally to a dunnage di spensing
system for to supplying dunnage to a container, and nore particularly to an
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15 typically places some type of dunnage material in the shipping container along
with the arficles. The dunnage material partially or completely fills the empty
space the void volumes around the articles in the container. The dunnage
material prevents or minimizes any shifting of the articles in the container and/or
cushions the articles in the container during the shipping process. Some
20 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 info 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

25  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,

a0 and further to close and seal the container or at least initiate closure of the
container prior to being passed to a case sealer.




t hereby avoiding or mnimzing the need for a packer, and freeing the
packer for s other tasks. According to one aspect of the invention, a

nmet hod of automatically dispensing a strip of dunnage into a contai ner
conprises the steps of using a dispenser to feed a length of a strip of
dunnage | engthwi se froman outlet of the dispenser, positioning the outlet
relative to a container such that the strip will curl io or fold back and
forth upon itself within the confinegnﬂ@ h&@ container as it is being fed
fromthe outlet of the dispenser, an M a container closer to nove a
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being aligned with the container support, and a pusher device at the outlet for
pushing, more particularly propeliing, a trailing end of the strip of dunnage from
the outiet toward the container support.
20 In accordance with another aspect of the ipvention, a system for

automnatically dispensing dunnage into a container comprises 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
25 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

s the outlet, the container closer having a movable member for effecting at least

partial enclosure of an open side of a container.




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 s the partially closed container froman outlet of the
di spenser that is aligned with the open side of the container. According
to anot her aspect of the invention, a systemfor automatically t

di spensing a strip of dunnage into a container conprises a contai ner

support for supporting a container at a dunnage fil]i st.ati a
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I nvention, angYyakahy tesed asiitainat from dnyoulies pitheidigpeaset thapisaligaethille into a
contai ner conprises a container support for supporting a container and a
dunnage di sphaseen BiEeiRE(FCBEANPet aligned with the support and from which

the dispenser can disneearptidraspectof thilnvarient @epstamt foeagtopiedically wher ei n
the container support¢and the outlet are. zo novabl e &gﬁ@héyﬁ{p\tﬁgﬁ%p
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desired port‘°1 e container. According to yet another f the
i nventi one dromwhizh thée dispeosendasdpeq a sHipfHaNa H‘t%?ﬂon%?erg’E'ﬁﬁ‘ggé%&i nto a

container, conpri si ! cohthiR& ot At tHeP@narigetitlingestation strip of
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of dunnage Fa8ANUREIRLRTE aﬁioﬁﬁé\’vgllﬁe cor?%ée?lﬁﬁgfﬁéAccordi ng to anot her aspect

of the invenidrply cbsehé eontveraut omatically so dispensing a strip of
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SUPPOrting a, GORALALANG Hisplensing arstauef dunhbge it RaontainerdioasRes Bhe out | et
whan s container support for supporting a container and a dunnage dispenser having an
outlet aligned with the support and from which the dispenser can dispense a strip
of dunnage toward the support, wherein the container support and the outlet are
20 movable relative to one another in atleast a vertical direction and at ieast one of
two orthogonal directions transverse the vertical direction to djspense 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
25 dispenser o 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
a0 dispensing a strip of dunnage into a container comprises a dispenser having an
outlet from which the dispenser can feed a strip of dunnage, 2 container support
for supporting a container at a dunnage filling station adjacent the outlet with an
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open side of the container aligned with the outlet, a container closer at
the dispensing station for at |east partially closing the container, and a
container closing station at a |location renoved fromthe dunnage filling
station for closing and securing the container in a closed condition, and
a controller for instructing s the dispenser to dispense a strip of dunnage
through the outlet and then instructing the container support to transport

the container fromthe dunnage filling station to,the contajper closing
station. Yetopencidreof the pogtaings af'@f@‘*l“’i%‘?’??iob‘ﬁetpﬁ‘&?m?é%er ?‘?ﬁ?( ﬁt@’%of
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I n accor dandesSHHAAg I nveéntion, a packing system for
suppl yi ng dumpRoRatich @ teeBbmaner closingstaties. a source of dunnage and a

di spensi ng assenbly downstream the sou : | des an

el ongat ed accunulY8t ARgthenasaset Othhﬁ YRR &@?'dgégﬁg{g@??é%gmé%g%st ream
end of the ﬁéﬁh@%@@stﬁ?%ﬂ&hﬂﬁdeﬁﬂo@wﬁmneﬂ banpiisihg e stepeof usin®ds passage
of the zo dunnage there

g hrough so that the dynnage can r nber at
an upst r eamdisnehsar tofeed agredaiganingdlengy O?ﬂ%"%ﬂgﬁwggﬁﬂ%%gg\%ﬁguﬁggm end

at a second i ' ikt BRRnhagsillingéatiofastng ogntaimeanot her
aspect of tﬁé%eﬁglgﬁﬁsgﬁ?rﬁglaer%ﬁ%d for suppqyi ngg%dunnaﬁlg to a C%ﬁatgo%i ner to

fill a void suppoiiéo supposi eontainguaidhe duneage filliigstaiiqn Witk an SPER 95 P hacked
conprises t fol | ow ; vd ish&dirnaef uslhg aaeatairerickiseg t he
dunnage to Bﬁ%ﬁ?%t?@‘\%E%]nze@glﬁ@eth'?olbgpé?ts#lrﬂgeng?h Wi t hi n lélnhggc unul ati ng
chanmber, ando awveat covgr ar fapshafithe copaiber torPeriinpibiet FRses ec‘%?r'??aé'i‘?{er .
According to still another f | | dab Rgsteisibem f or
suppl yi nd® dunnagén oL %ﬁt@ﬁﬁ%@b&%%ﬁpsplg@gsfﬂg@@g%@c%g' gtp%gﬁ!ﬁ%agz, and a ao
di spensi ng auppRigUURANGS to 2 santainer bemprisesces@rcel ahAIRGERd 4 ncl udes an

the. hamber AeRASAGaTSC RN ARGBBaRm o M e Elge Mattnniasid eam end of
elongated accumulating chamber and an outlet feed device at a downstream end
of the elongated accumulating chamber that inhibits yet allows passage of the
20 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 ata second rate that
is less than the first rate.
According to another aspect of the invention, a method for supplying
dunnage to a container‘to fill a void in the container around at least one article
25 being packed comprises the following steps: supplying a length of dunnage;
causing the dunnage fo undulate transverse o its length within an accumulating
chamber: and actuating a pusher fo push the dunnage info a container.
According fo still another aspect of the invgntion, a packing system for
supplying dunnage to a container comprises a source of dunnage, and a
a0 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.
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4 The foregoing and other features of the invention are hereinafter fully
descri bed and particularly pointed out in the clains, the follow ng
description and the annexed drawi ngs setting forth in detail several
illustrative enbodi ments of the invention, such being indicative, however,
of but a few of the various ways in 5 which the principles of the invention
may be enpl oyed. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic
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i nvention. Ftha araxed anavingesejiied fosthdp detam seveirb il atvR €M age di spenser

portion of he g il RoQevér 6F bit.a fbly #fltESvadou® ways in

sequenti al s@ﬁéﬂg%ﬁ@%cg%ésiééé@@?%gﬁe| evational vyviews of-the dunnage

di spenser sshawehithe Brifcipes ohtie invantign maYebeePOYetsi ng operation. FIG 10

is a schematic perspective view of another dunnage filling system

according to the present invention, which includes elenents for relatively

posi tioning and supporti ngRiEeDESQRIPRIN QR FHELMWMNGS a dunnage

di spenser. 20 FlI 1s a,.sch [ Ces : ' i fncitmidian automatic

dunnage filli ng%@ﬁéﬁ@é&@%’?‘ﬁﬁ%‘%@'ﬁ?‘%‘??g?r@cf('ﬁ'ggﬁtgi"!m. Fq]G 12 is a

si de el evat i gBinatéeuuiageingeysteat scaordiog thihengesant inveAton.syst em

according to the present invention. FE i | tigve view

of anothe® aut oneflit 28 ANSGReMaUS @?Yﬁtioﬁsl ‘i‘%"ét"ﬁﬁ?&@?g i n%é\%kg@{cﬁgﬂgr esent

~invention, tg\?g?wihg%hléi%mp%r?@hibﬁﬁiﬁﬁm& ahauvberaticuenagetfifieg aysteMenat i ¢ si de
view in partiral cross-section of another automatic dunnage filling system

accordi ng t oacawsdipgde &ininyei@Ati on, that also includes a collection

chamber . 30 FI CS. rikh 343 aflbRlaRgRPREIp6ctive o ofthe donadgodiepenaof pationiafed

forms of collection chanber assenblies that nay be enployed in an

aut omat ed duteadymnage ffilling gysiomtad hlEcor ding to the present invention.

FIGS. 4-9 are sequential schematic cross-sectional elevational views of the

dunnage dispenser shown in FIG. 3 that illustrate a dispensing operation.
FIG. 10 is a schematic perspective view of ancther dunnage filling system

15

according to the present invention, which includes elements for relatively

positioning and supporting the container with respect to a dunnage dispenser.
20 FIG. 11 is a schematic perspective view of another automatic dunnage
filling system according to the present invention.

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

FIG. 13 is a schematic perspective view of another automatic dunnage
25 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 madified forms of
collection chamber assemblies that may be employed in an automated dunnage

filling system according to the present invention.

30
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5 FIG 20 is a schematic perspective view of a another coll ection chanber
assenbly according to the present invention. FIG 21 is a schematic plan
vi ew of yet another automated dunnage filling systemaccording to the
present invention, that includes a plurality of collection s chanbers
mounted on a carrousel. DETAILED DESCRI PTI ON Referring now to the draw ngs
in detail, and initially to FIG 1, an exenplary packing system 10

i ncl udes an automatic dunnage filling system 12 in .to acc SEpu th the
pr esent !nventior{fJG-T?lé'Scﬁﬁm%@“ﬁﬂerelp%@t‘ 114 Tfnogﬁr&s}&cﬁég?ﬁy g}étpenses
dunnage i nt Qasﬁeﬁ]%g}e?chF‘cﬁné%tﬁébFés%hl wveticnonpl etely fill a void volume in
a contai ner aroun

one or nore articles placed therein for ' [-ng.
"Filling" a voidFBta mm@miﬁ@@w@weﬁ&t %wmﬁrauf@nﬁaﬁﬁgaigéeﬁﬁ"ﬁ}gm ially
Qooupy I ne WoLr2Sedlihg S rbOTBLEk HinRSs M iRdudds ety duoioctul 1 2 1s
ystem an be

dunnage fil %A 50 referred to as a dunnage di spensing
systemtos awahtbeanmoaptetiusi caresat. t he degree of fill provided by the

di spensed dunnage. As will be appreciated, the packing system and
conponents thereof may be used to pack many different types of containers,
al though in nost instances thDEDNLEDRESGRIFTION a box, also referred to

The moat par thoReTeirna it I AR 1S e R L o et

wever,” adaptafions nmay need to
be made for ikihglgstent YPRBIUGEs anmauRimaticziunfage fiingeystem Boile cont ai ners

may be provided pré-erected or do nat require ' reby negating
t he need1f oraceprsane? with e BWBSQ%EW@BW ﬁﬂ? dé'P@%qeéc’)@ﬁﬁd %E%%@hgdapt ations and
other modi i.firh e 8RPEAsdslAAAGETRS 8loontAer 4o pertialinér asnplaisiyfilsa t ypes

n ot

will be evide ose of ordinary skill in the art. Vi. fromleft to
right in Fl @idlvolerme in alcgatair&rétptﬁldmﬁétféﬂpfﬁé’ﬂ&"??g&é%q%/‘??fé"?gor

i ncl udes a

box erector -8, Pk i dusiistiel tAls dludas yabvidingdsennagego devi ce 24,
a dunnage fisﬁﬁﬁjlpril 'sthﬁbgtr?JZ' airtllg g ca(?rr?t ai ner cl ogﬁjrghstatigg 34. !Ihae box
erector 18 ety cacupxthevois as welbas epmapiRtedooccupyng dhe Yy bF 4 B8EG

station 22 spo on I rhidCdic L £t SuiiRye disstadin teitn&® box
for shi ppi né‘?’"‘fﬁ@* 6lh?§gy5rq}%§§lj%qcng d%'fﬁf%}gécg%,%v%i%h e%glr?c_l udes grﬁgsor nor e
sensors, detagbiti Arysconfisiarn akwubthe degregokfilhmroyidad &y thedispensate? B 4Bfe voi d

'n the box 14 ar léj;r\]armdl[ BQ %pg%%ia?éd,%ﬁacking system and componenis thereof may
be used to pack many different types of containers, although in most instances
the container will be a hox, also referred to as a carton. Consequently, the terms

20 box, container and carton are for the most part herein used interchangeably.
However, adaptations may need to be made for different types of containers. 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

25  various types will be evident to those of ordinary skill in the art.

Moving from left to right in F1G. 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
a0 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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6 objects 16 | oaded therein- At the dunnage filling station 28, the dunnage
filling system12 fills the void wth dunnage and al so nay partially cl ose
the box 14. At the container closure station 34, a box sealer 32 conpl etes
the closure of the box and seals the container in its closed condition,
ready to ship. _ s The packing system 10 al so includes a controller 30 for
controlling the packing system 10. The controller 30 can be conposed of

one or nore processors and associ ated peripheral deyices f ol l'ing
the various objeotsoitdnadedtherdie. &) ecvnande ﬁ'ﬁ@gﬁ 'ﬂg%r &eoq”"ﬁ%%é;@@hé ai ner

t hrough the system, lndjvi ... C et bICHbSOte LA, oM o S
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t of the overall sycgtsem c%troller.
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next under the control of the controll.er i bel ow. 15 In
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conveyor 36 0Or ot '

er contai ner support and/ot.th ' fo
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cont ai ner based on si gr?a S

romthe 20 void asuriln% deﬁsﬁj g?e;risghe

control | efo ctunmingepart ofitheaiveralesyalgRneRErolsts FhEEFMPE™Y W'EIEHSE “a quantity
of dunnage to fill th j I izddiiohuiie dystEnt inckees aecontainenger
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packi ng pr ocegspatand/di rgndport assemblyyeuah asthediusgated FEVed PVEFCtRd by

t he box erector 18 and noved t : role ¥l REfHd ropt aid statid?tovher e
one or nore B?‘Y‘?E?@Qnﬁ@e&%efd‘iﬂ“%&%%fﬁ%ﬁ@ contﬁgicﬁe.r 14. The container 14 is
then nmoved t ghe huxt dnaaeme dontrbl ofdhescartioer %fumhﬁéﬁ@c'éﬁﬁ?ﬁé@@“{-s

automatical |y di spensed i.nto_the ' -0 (fddslirifdn8evied g4 ithet he

cont ai ner 15 The colftGaNECtpa “{[thé}gn%&ggo%ﬂﬁﬁ%ﬁgﬁéfkg d‘gox seal er 32 where the
cont ai ner 14 qjsirslRs Betefmthesané eonthiaer kéigipwhigh ithenyses kreeantol f6s can be 30
perfornmed automatically. However, the present.i | DBisb&ses &5 pSittion
automatic peemvayaraé er gther I‘i@”"&lﬂ’?ﬁ%’ﬁﬁ"ﬁi qqd?q{éthg%ﬁ@%%fglf 2t dost ng

operati ons, iﬂlaeaigaé/nser outlet in proximity to an open side of the container. The controller

also can determine the void volume in the container based on signals from the

void measuring device. The controller can then control the dunnage dispenser to

dispense a quantity of dunnage to fill the void. A larger void volume might require

-

20

a longer length of dunnage, for example. |
Therefore, in accordance with an automated packing process according to

the invention, a container 14 is erected by the box erector 18 and moved to the
26 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 Q!osing operations, thereby
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7 negating the need for a packer who in the past was needed to perform
these operations albeit wth the aid of automated equi pnent. The packi ng
system 10 al so includes a contai ner support for supporting a container for
the dunnage filling system 12 to fill the void therein with dunnage. s The
contai ner support can include a table, a stand, a conveyor or other surface
that can support the container 14 for receipt of the dunnage strip. The

cont ai ner support can incl ude tra | SIPfHdsBg a
cont ai ner t HeSagra tiga fOFr%Péc fﬂHOQﬁ@?é%a#ﬁ‘)?Sg%E?ﬁé‘sgggtem 10. The

o+ e 8 o e o et | ey or
or a gl ural i !toy oﬁhg@%evgﬁygt@@]ﬁg@o "]C"t’c@ﬁg%nhqﬁ%rﬁgjpgg%Hn%%ggﬁgg? t%e
other. cont ai SbgHiter fr g d@?ﬁ"’@‘ﬁﬁm&@ﬁyﬁemdfﬁ?fﬁﬂhm%gﬁ"ﬁ?ﬁwg%e?r or

ot her wi ses po'@aw&mtggmmntt&ﬁﬁémd‘i@? 7 [ﬁ%&t Asa doagt?(ﬁ'v Ye'§ie g'\er Sﬁﬁlaé out | et
ik A AT ey

t hrough t he swphut cgn fchidem ttanSnEafcdﬁVI@éQhﬁﬂsPB

i ndependentl troI l.a ofrh&todfyoFB6is cowtrdllablyegauﬂedt e the
fl ow of cont §t%§ ¢ ﬁ}e uéj%(r{iu%s%eﬁqu? ng syst er¥1610 Thg}ﬂfI hé conveyor

segnment 50 tér@@@@dﬂstommﬁametalm1ﬁetbrtouglhthevreﬁ(‘<§'ﬂ%%tf§ 20 24

and passes the,container to t cpts. [Ath |ca|
ghl pang 1&0HP§F%P“%P° Wcﬁ é\?esyﬁ?SPQﬁlu@W’%ﬁvw;%g% ment g?rct)ed t he

cont ai ner 14 gatddémbedifirent, ties mmtainat supportheindhe fambaha ceR&ysl

enbodi ment is intended for use sﬁﬂ‘Brﬁ?ﬁ Me\,,@ge@crl bed in
this cont ext Thetopaveyi3g ofeth %" 3@‘?@@% thdg%ds e substantial |y

vertical sidgq ‘g@ rlof otftbrWigé pesitbs tHeadSoritalnerhld retative ko sn@le‘lgﬂﬂﬁi wih aadj acent
side walls, ﬂ an open top side bounded by opposing pairs of flaps 80

and 82 extenwﬂﬁgOfLIbW&fﬂde%‘ﬁ'ﬁE’ngeé fles of the side walls. The flaps 80 and
82 are_foldable als UMW i IH?TGZ@ﬁhé\borﬁ\@eldr%mBeﬂveat‘mltibb sagmeniy 802 t he si de

wal I's 74 Pto close en side 76 t he cont ai p of or in
addition to anab&#@rs'en%l@mﬁfég a@pntaw%ﬂﬁgHBRg% IP@C B &étﬁen# LI1?hl'5?8§oes not

e a4 dofivoRf I ndbpétiendy coriliableds the eonioolienBAdFIG hown i n

1}to regulate the flow of contalners 14 through the packing system 10. The first
conveyor segment 50 transports a container 14 past the void measuring device

20 24 (and passes the container to the second conveyor segment 52.

A typical shipping container or box 14 is shown in FIG. 3. As above
mentioned the container 14 can take other forms, but the herein shown
exemplary embodiment is intended for use with boxes and thus is chiefly
described in this context. The container 14 has a closed bottom side,

25 substantially vertical side walls 74 perpendicular to the botiom 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

w0 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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Is closed by a lid placed over the open side of the container. 8 The
conveyor 36, and particularly the second conveyor segnent 52, transports
the container 14 to the dunnage filling or dispensing station 28 where a
positioning assenbly 90 positions the container 14 relative to an outlet 92
of a dunnage di spenser 12. The positioning assenbly 90 includes one or
nore 5 novabl e nenbers 94 that engage the container 14 to guide and nove

the container 14 relative to the conv Lheseby align
t he open side ofﬁﬂ@%’@ﬁ@%ﬁaé‘f‘dP@rt(ﬂ'{aﬁ}/%eeg%cg){ﬁﬁe@tong%}fo@%mi Ilustrated pair

of novabl e :Eﬁkgfoﬁs% SRIREE 19 RPOS dignagefllingbt disgensing station RVAEIRA 14

and laterally center tﬁe contai ner on the conveyor ti?(?e%n?.pb t'ﬁﬁ-gila?% flaps 80

and 82 of a pusitcring:assembly 80 positioRs hgeenianer e TRV 7 OAE S ent ed by

the positionjn 2] efhly gestuaesyonexdrendeparal l el to
AR or 191OTRE pbiorigassefibly

the directi I'on | nparted by the co or., 367to t cont ai ner
14, and the pbhabletrrembéa®d taat engaga e FaRgs %f%fﬂ“'?%a{'ﬂé“"-"ggﬁ%eyor

direction 122. .The Si.tioni SafPthicte ighllee openi sidaer 14

inafilli ngc%ﬁ'ée%fgf%%t'vgﬁh%?ﬂ%m ér?g%rg??o% 28, bgrau&[g f or rﬁcei t of

dunnage 15 féﬂﬁetcbﬁtaerwrnammﬂhefouﬂeténdi%wﬂ%%ﬁt@bpa'frﬁé"@&%?lﬁa“% %i’gr

segnent 52 can be stopped, or Lt ol ICaenteltisk t he

cont ai ner 148RGRg% GRPOS a'%wa"%‘%/'gﬁﬁ%i“b@@”téﬂf?@ﬁ\%? 9seg nt 52, whereby

t he cont ai negort4ing@en i ddrivespst segitent G2:nfibg BaphBP and ﬁatqf@rrég?f!*"m are

Al ternatively, the conveyor seqnent,.S ; R qdpabel e

dunnage i® beprightfingb¥edi ﬁﬁ‘g"et"ttféj Qfot,lg%g),%ﬁ@?m{@%i%@g‘ '%dl%unnagg is fed

into the conég\.g'dg}gpg, dfend PSraligiaetik cinntioy of motignd AR iBparkRtsBed1e GAEYBnt ai ner
rd c

14 to the th nveyor segment 54 which tr ° e 14 past
t he cont ai ned6 fetiecaonBIngih @nfjﬂ%eWS’&@?}S}IW%pls%és?ﬁ\d;p%'ﬂgn@gﬂ%gdr}gr 14 for

shi pment is &ﬁ.{%bgltz @%(?ﬁgnngy mThagRshibhihh agsenbly Foihds positionsdbe godiaiiedge
or |

di 26 d : b .

T Pr ot 2 1om a8iling mene dtibevanage fitig,s@leh i paty fe felHiof diufiiagege

i ncl udes an @égqﬁég[jget%mgg gis?ieﬁw@%)ef‘rh%@ebend dosvezos segmentrfizagm g om a
y |

source thBredf" unnage penser that K di spenses a Stri .dunnage,
such as a pagtepped of the pnsﬁbninggﬂs@emwrca“m&'@réjwzﬂ?ﬁrb a'BsRia(%x%aﬁ%gd f oam
etc., ‘can be provided i idoh whBfeb3 e EGmaIRer fiacanbiediled Th

e P ey h® tesaiver 4can ed The
i 11ustrated @Gﬁﬁ'gﬁ@?&tbﬁgﬁg\geyogg@@ﬁ%WU és a dunnage 0
with dunnage while stationary. Alternatively, the conveyor segment 52 can be
controllably moved while dunnage is being dispensed into the container 14. After
dunnage is fed into the container 14, the second conveyor segment 52 passes
the container 14 to the third conveyor segment 54 which transports the container

14 past the container sealer 32 where the process of closing the container 14 for

20

shipment is completed.
The dunnage filling system 12 includes a dunnage dispenser 26 for

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 siring 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 iito a strip of dunnage 104

25
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converter 98 that draws a stock material 100 froma supply 102, in this
case a stack of fan-fol ded sheet stock material, and converts it to a
strip of dunnage 104 9 that is relatively |l ess dense than its ori gi nal
stock material 100. Although the dunnage di spenser is described herein as
one or nore conponents that automatically deliver dunnage to a contai ner,
t he source of dunnage, such as a dunnage converter, can be considered to
be a "dunnage dispenser' by itself, from5 which ot her co&r}?on%r}hs descri bed
herei n gui dethanid rélatieely tess danseaifien fits efiginakstoek makegal E¢hve 8%t he

contai ner. An exe r : ' ' héhtsiat Pat ent  No.
6, 676, 589, t n@ﬁ%i@%?‘%ﬂ?ggﬁﬁl&)gg?gﬁﬁgiotl‘%oﬁg?giséiﬁﬁggéhporat d b
reference. Automstiglyaielivesdaenags tockconiaioen, e $QWCQ|§fedLFWa§§c‘FP°§ @o%ver ter

i ncludes at |east one io.p of  kr af o W &l dohn a

f an-f ol ded ”555'@350%%‘%&&%& %éﬁlﬁgiﬁ%ogﬁ%%% dgygg egt gﬁgerrrg?grial can be
provi ded in Wigtkh ofter sompbrendsidesgibed beraiegtide apd feettheddunnage HRTt AL entry
menber 106 over which the sReet ftock material is drawn into a funnel or
conver gi ng CHade s8NYSLY tq Gt at hers and randomy crunpl es the stock
material as it i dsamblafeuahigocyivetter is distlaskd istrS.Pate® Ng. dunnage. The

dunnage converter 98 alsg includes | r .of rotatin S Anl09,
110"t bt _pula.6ThEseHBeeneckEiaRSet uhch ligRrahe PR F B rPEEE" AT hen
feed the or ughfflaryshbét dischTnbiefalfunaed int6h erbonvertefiisgladss atdeatione 112
that termnates at the outlet 92 of 'ttg‘g' dunnaﬁmﬁser 96. The dunnage
conver t eno 2(lpef lgpf @apat Mhirkcan basyavides e At 3 Wk eparating a

“length of t ' mateASNRnAld fievides & Follfons The dunidget he
di spenser ou Teégﬁ%ﬁgﬁéﬁ%ﬂpég?ﬁgﬁeof a dev@?e t hat m%ahi ve.tg feed a

trailing porconverten9&indudés akenstartmatryraembeintioover SNEPESIOout of

t he di spenser_,out/l. | | 4rdl¢ lgatlereand
control | abl F?ﬁ&(la‘dg@rac‘ﬁ{]ﬁ%ﬂﬁ\r"%% gﬁ@_e ar g’?@‘m%égag?wﬁer&%tgﬁ of dunnage.
In general , rafdomiytortrplgs treestocematarial a9 issdrewn thereraudhhiovapn &1&$HPi ng
bl ade crossr%z1 the path of the strip of dunnage 104. The trailing and 118
of the sépa dugnags- p of dunnage 104 is then free fromits connection to
the remaining st qak dimhagé ednviertet 9R:alsainchgescopaicetretatiog feehiNgamIes  he

outlet 92, the dunNage M HLePLiodOmafHal {55 trPolitPtiE furlrét 108 and then
feed the crumpled strip from the funnel 108 into a dispensing chute 112 that
terminates at the outlet 92 of the dunnage dispenser 96. The dunnage converter
o0 98 also includes a separating mechanism 111 for separating a length of the
dunnage strip at a separating location upstream of the dispenser outlet 92 and
upstream of a device that is operative o feed a trailing portion or end of the
separated length of dunnage strip out of the dispenser outlet. The separating
mechanism 111 can include a controllably movabie cutting blade for separating a
25 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 {o
the remaining stock material in the dunnage converter 98.
Adjacent the outlet 92, the dunnage dispenser 06 includes a pusher 114
30 for pushing the trafling end 118 of the dunnage strip 104 lengthwise out the outlet
92 and preferably propelling iftoward the container support and into a capture
zone within the confines of the open container 14, whereby upon closing the
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30 for pushing the trailing end 118 of the dunnage strip 104 | engthw se 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,

wher eby upon dosing the 10 contai ner 14 the dunnage strip, and particularly
the trailing end of the strip, will be captured therein. The illustrated
pusher 114 includes a pair of rotating nenbers 115, 116 between which the

strip of dunnage 104 is propelled. The rotati ;
pref erably apentainsr i dhr dm%?p-ﬁﬁgﬂaggu%nﬁgﬁeegﬁmgg%ﬁg}é%\/\ﬂ@g'lvgﬂg?
rollers that QamfedﬁgHi,i,.eWhe MES4tee pustiaddédnolingsd 8 pair of miating MagDers
resiliently fivctiona

y engage and feed the nnage stri ferably
wi t hout danmdgbntl6 betweas K thg sEIP Qf&uBD?QE‘fFéj‘ﬁb‘? ‘ﬁfaBﬁlg%;{i.@?rBWﬁlghe pusher
114 only eng 1 a4 bretrbgilisht Misrabers] sudh adiowshes, paddiee | oss
of cushi oni ng%gﬁb?/%ﬁg?tab?l1|1?Rge%%b}g€rrtei_resl(rjrq?l be accept alfaJre.t her ki nds of
pushers can bieosa rolferpthet baverasiliest bisfesqfiddienee)s OREOYST ' at ed

rotating ”E”ber'lfs%\y?%ctﬁﬁ%gp% ag@%n@ifée&)ﬂhéﬁmﬁ%ge k@, praferplyusithdut 0 assi st

t he dunnage {6 e-cont al ner . An _exenpl ary rotating menber
i s a rot at abldamagrigatsadustionirigi orooidefllingprapertiesnf dhe Pasheid 4 ?r&agf’?ng
nmenber to engage and slip., agai ns r dMoning bhaid-
damaging it. %‘I%téa'ﬁ@ﬂ &hq ﬂgthﬁg'ﬁ'gﬂ@ée %‘?g Igér‘fvdé V%rl’%fog%ﬁgigfgt at enéﬁgat anis
effective tapgggbraeriianty bbaceptaljee Stier kndsrfirehersaan ba usheiiB RIacRe
rotating feed nenbers 10 d. 110 er il Madtrati ve
to the sttd pober '%ﬂﬂﬁ'ﬁﬁ’@é"%@fﬂa{ﬂﬂﬁfajtw ﬁ@f’?@ﬁﬂgﬁnhg%f ﬁ#ﬂiﬁ@pﬁg nﬁ‘"‘ t??]% Stri p
“through the %ﬁtbe%eﬁﬁg as§isaRe duhhagderin ondvireg inbmfherssstaitien e Ant ai ner 14,
0

I n addition t he dunnage di spenser t he AN em 12 al so
20 may have sxe@plaay @ﬂattﬂﬂépﬁwg%‘sd" r@?ﬁ@ﬁ?'@"*ﬁ'&&&ﬁ%@#@? ﬁ’I ‘2%{32!:' one

ol oser membegyo 01l Bpeindimdlahst 6lengagh and slieagainstdne stip afdiondadalt of
container. Inthis enbo

i ment, the dunna 1L syst e Lncl udes a
f1 ap- dosi ng witheutdamaging ithé'h@miﬁﬁl&bﬂlﬁﬂq’%gﬁbé @’P%H%’g‘ﬁa ’ rc&%%ﬁ dg?ﬁl e;;t one
first novabl e : i irahdy tHéasided attwhickethe rotating femd of a
cont ai ner 1514egg&&%§5%éjén}ﬁ'ggéep%ei%ﬁﬁlétr{aBgétag%rﬁgn 28. 25 The |l hus{rat ed
fl ap- dosi ng amsetdrs 10D rendd i@ svherghy thedrushessap sliR splatveig t ﬂsr@p‘ﬁosi ng sides
of the contai,ner 14 t m [ @ﬁ)@(ggh B cudelso@aand an
upper end t hdHRgge %‘leﬂ)to@[iﬁccr\?%q@%ﬁ%ﬁ@é)léw gfs?%aﬂ% flap pushers 120 is
controll ed Emﬁeﬁﬁm&othe/eorﬁmeamﬁthecccmhiimﬁit‘ldrs 124. Qther means for noving

the flap pushers (n addition to the dunnage dispenser 96, the dunnage filing system 12 also
20 may have associated therewith a container closer with at least one closer member
to close or hold closed a cover or one or more flaps of a container. In this
embodiment, the dunnage filling system 12 includes a flap-closing assembly at
the dunnage filling station 28, with at least one first movable member for at least
partiaily closing at least one flap of a container 14 at the dunnage filling station 28.
25 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 controlled
by respeciive pneumatic actuators 424. Other means for moving the flap pushers
120 against the flaps 80 of the container 14, such as hydraulics, electric motors,
30 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 thé flaps, in addition fo or in place of the illustrated movable members. For
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120 against the flaps 80 of the container 14, such as hydraulics, electric
notors, so solenoid, etc. can be used in place of or in addition to the
pneumati c actuators 124 to nove the flap pushers 120. Moreover, other
means may be enployed to nove the flaps, in addition to or in place of the
il lustrated novabl e nenbers. For 11 exanple, air jets could be used to
push the flaps inwardly to a closed position, or to an inclined position

agai nst a side of, the.qgui T kifiohs®s one
or more fl apS¥RIEkg, & !Leg% ‘ﬂ‘gd %E%%Sd 301311sh th@ﬂéb@ﬁ\%g@?ft@naacfe%égrmrg?n an

upri ght read mmbrmwpddﬁioﬁagb)nstasm ofrlltt¢ guide chuldi Ki¥ensi ng position (FIG

5) extending over side 7 cl ose

the open side of ‘[th%ﬁ%%ﬁlpa[pg@ssirggly %é Pﬁ? gg&%ﬁﬁ%g#eé ?r%@tﬂiﬁqsﬁllc(%dfdes a

pair of fl ap?fpmghseﬂ@smaﬂamw ﬁ@p(}mlupggbﬁ eady pbsitivre(FdGt # pto, arbipelined sone ,

bt of or abl 9. pRSRSTRG PPOn F4Sas) SR esaT SRt e Lo P RARIORTE | 2 ces

Eiel ati VS to t%)ﬁpé'f‘ﬁél_r &é’ée t‘h@ oﬁ:@ﬁlsldetcﬂ&l% tontaiher 14| Ose MQsin':htedfehﬂdem%nfpushl ng
ownward on them

pushers 120 have an ou ﬁF qﬁ g inward
relative to inpeides el psir qﬂap(ﬂush@'ﬁdgg.%@HP@?BQ@HE\? S %’3’ 4 %ﬁhél cally
the f1aps thakReLeBflyRACRRRTSHEAT20UAay bOScRatE Ve ﬂhmmemzmz The

f | ap- engagi ng sur%aoe I ap pushers 120 n_appr oxi na
Prot rudi ng fpreferably plisk tapaps e faacaglss ofia least QBOL!L@%UEY‘I% Qareepq %wg tﬂee or

spur 126 thf\;egé@aqlté] aég?}ft&é fiRdc mb"fﬁe @Sy §93H:ﬁ&‘66\dh\biard®tﬁheﬁl namge of

cont ai ner®®s i'nopart | cu facili tat es engagi ng r?é
smal | er contfmmmsmrszezo ha\mamoetpusurfwsfa%%ﬁw@fg u@lﬁ'&‘teeto ﬂ?ﬁﬂgﬂ‘ft f‘F’T ap

h 20 h d
Chut o 112 wiRIEo)d tonbSsive fBBS 50 SbebBoal R ol e e B e et ri p

of dunnage vmbmonv@yoraﬁrécﬁm 1. z'ﬂmeﬂamﬁengaemgl%qﬁ@ca@f thedllap qube\'ss130ed i nto
t he contai ner 14. AIte.r r til after
the trailindasap BIPprPH’@‘ g‘@éé FP?'Bd@mw%egﬁaé&%m df eéﬂ(;ut let 92
of the dugnagendisPenaes h% or é;ﬁlirelrzettlm fdcilitategepubbingithe ﬂbp@ﬂﬂ lmwdlynt o the
container 1 the flap -closm .asse to
the ready podMeradange Of:?QQta'ﬂe gzest Bﬁﬁwrﬁ“g‘?ﬂ%ﬁhg%s ér&%@% % égp
further dand aIf%’F%Hﬁ%tﬁe‘F%ize& Iﬂearité bedri!élﬁs J-ﬁmbe&furﬁdce Thus phedfap mSmmm?gg i s
captured within the container in e i ncl udes
a second novis recrdiibedlaps 4 R0 i E’Hﬁ@r%"ﬁ'?ug@n o tho gidé ehu @12 Hhéido)

the flaps 80 assist in guiding and containing the strip of dunnage within a capture

20 zone of the flaps as the strip is fed into the container 14. Alternatively, the flaps

can be left upright until after the trailing end of the dunnage strip 104 has been fed

from the outlet 92 of the dunnage dispenser 96. After the dunnage 104 has been

fed into the container 14, the flap-closing assembly retumns the flap pushers 120 to

the ready position of FIG. 4.
25 To facilitate closing 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-
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) fo a
30 substantially horizontal closed position (FIG. 8). In the iliustrated 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 52

12




hori zontal surface that is novable relative to the conveyor 36 or other
contai ner support to nove the flaps fromthe inclined partially-closed
position (FIG 7) to a 30 substantially horizontal closed position (FIG
8). Inthe illustrated enbodi nent, this horizontal, surface is defined at
| east in part by a pair of generally horizontal rails 130, the | ower
surfaces of which are mounted to extend beyond the outlet 92 12 of the

i spenser 98 T eSS 4307 Rt S B Slordi e foBSA B dohessrntaal ner

14  noves onof e dispans muim expect ed contai ner size to
m ni mi ze t he RRES0RIthe bdmﬁa‘yo%sibéy@id tﬁamaxfmwnmpectﬂsd@mc@mﬂﬁlsﬁ@ 18n an

i nside portion of the containe ce
that is geneﬂ”amlﬁyz%ﬁﬁaﬂqséﬂb“%‘)fsa @'ﬁ@l %‘E}r‘?fa%@“ 1? 031%90”@\8;%%8?%&6@@%? Egt tom
surface of tﬂ%écﬁitélﬁexcﬁﬂ PRe eaﬂ%qmmve b)boﬁbmtwrﬁaeeﬂwtss phrareleparelst to

provi ded that a pat rovi ded_for th ap 3 F?fg tb%ég&g@g t he
cont ai ner 4| msmcenﬁ@er@m@y%\%ﬁ p-F'lﬁté? 'Eﬁ%‘g ﬁ% 0PY ®8Ads of the
inclined flap Pyg?ﬁ% BASIr6ViGedLPBt & pattaistprovided fov et flaghe 1 aps
80 from returﬁl ng ot erlglrﬂ%r%%é}ﬁ'erl %J?t Ip03|t| oﬁ The rails 130 preferably

hol d at | easpusimes fiR@go eh@mthawtw%aﬁﬁsaﬁ%er 14 is noved fromthe dunnage
filling station 2&%@6%*}%%}&%@ éfé?g%:ge%é’éisfw cA8s effle)inélinky flapy €8 t he

flaps 80 to a clo sititon | aps ht not . co Ieh_@ly cl ose
the open si deheh tihéRarepudterndB0 tetract 19cpreyRis g %?Sﬂéj fraaTefsIpy &

partially dose.t n d &5 tHe cl osed
posi ti on. 1°Thlép@QfRf9°ﬁ@9n Pﬁaﬁ% arlbfr%gerﬁ’? h(])’ ‘ed%ﬁenéé?gﬁc%)gﬁded by the

extent of thgohthRes 18®% mbde@ﬂ'oaftdetihan@ecféhﬂ&aﬁta@ ofltbeughdbatlaPher 14.
The flaps 80 further gefl ne a ca $875 2R MRS siR 5nd1fp{o§gkﬂhpé)pen
Gt v P sps 831G HEE8ER

posi ti on andORBPASSEH onta posi tion, whereby in
moving the f riof chplefdly cloke fasopemsside drthelwenifaﬁlm§4891&/ﬂapl'01@$1@ﬁige and

hol d an dunaelnthe capture zgne 0 wit t he

i | ust rzlt ed éﬁ'\tﬁmﬂ?!yréﬁ?s P@W@"Y spse ”iq"éerrpéﬂ'h& 'tc'él?t &?ﬁ{a{cﬁ@&ny ng chute
112 with the Bg{ﬁg f?ﬁ@c&ﬁﬁfe@Qﬂ‘ttﬁcdmalmlmmmma spaté bourgied USMJQ to
nove t he ralF hus cl ose the f) aps, n elﬂ..grﬂnég and
the di spenseﬂgntMQﬁﬁmQSQﬁ@dWetﬂeP@P vl rcﬂf %%@?Wﬁgﬁ( nove

toward and 2 fr AHEirt 0obén pesitiorildnditheirng
t her eon. Forg?w@erdeﬁﬁ%%on gﬁ%éﬁ“ﬁge%ﬁe OtlJtLIm(;fltgﬁ P t:eﬁ]apsdé(?%etﬂéer 96

typically is smamtlaﬂyi bdrirgtal @&edppogmon whereby in movmg
-~ closed position the flaps 80 will engage and hold any dunnage in the capture zone

20  within the container.

In the illustrated embadiment, the rails 130 are mounted to the dispensing
chute 112 with the bottom surface thereof at or below the ouflfet 92. Thus, fo
move the rails 130 and thus close the flaps, the dunnage converter 98 and the
dispensing chute 112 are mounted for controlled vertical movement toward and

25 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

s0 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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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 so vary with the size of the container 14.
The dunnage filling systemcan be programed to position the outlet 92 of

t he di spenser 96 at different hei ghts relative to both the container

support and the con ot [_ﬁljldg_ | osi ng
the flaps 80! ”P'?)agfc 8‘8?'@%'1??%'%53 s@?@%@%n %claner sB ﬁ ﬂet&gg[ﬁsxc/eyor 36
then noves the, qpBicdh orﬁétmﬁmofleﬂtme dontdinard 4z ef thedillirgezonguanddhe

&y
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the flaps 80.dq r@ﬁfe@&séé%?@?t(w@ 11} hoRIsape fla ﬁﬁhéir%m@e@bbaﬂom hi
dunnage to esca e tqtere Once_ the container assed out of the

dunnage fill thegwayt@ttherbozsealﬂh@? (RIG 4) axsthapthe ﬂa@sr% ROLRVEIR ext ended
{112 hel ot g A0S boSPBLA iekng MRAPtcldifinas esbdcaothorthem. D ol | et

30 (FIG 1) nore rom he void mechanism?24 (FIG
1) . Anot her memmhtatmnhasfpaaaetémumfﬁlue durnagadiffvorstationf. e fallm189@ @ ccor di ng

to the pres egﬁ@gf’ﬁﬁ I{E%{‘ﬂ%d g%}i; 8%&?@5&)&%“&1’1& t'fljtc@r tﬂepdlré'&:oh Bf tiee

previ ous P5 I'ng system 140 i ncludes a dunnage
di spenser 14gonteolldr 30 (FIGL 4) basedsupprer or Moretsignafis framdhe yoidoneeiaism 24, and
t he dunnage |s enser 142 includes a dunnage conversi on machi ne or
converter di spensing a strip of dunnage 150 into a contai ner 152
o whi ch an ObJ eqamdtﬁér étﬁﬁodtﬂheﬁtmﬂﬂnaamdnﬁdenagplﬁﬂ@g safetemwétlmamm@eg

di spenser 142 al so inc| ude di s ens 8 L es the
strlop of dunfedfe PIeRent F'B’ﬁﬂ‘tfsor‘n’gséhﬂ‘g'éﬁ? ﬁygﬁaér ﬁén%ﬂﬁ@esﬁ ¥f eeds the
dunnage Sgri mea&ﬁtéﬁh tﬁé\d@hﬁdgetﬂlﬂr@@y@tem Imo ickides safunhage dmpensﬁrdtla
container 152. In , the dispensing ass n1b y 1(iﬁ“ncl udes an

el ongat ed a@rtdmﬁpatame@sum%@rth%fow d’e&%‘ﬂﬁl’%‘ o 2NAINSIHIARE: eed devi ce
or Pusher 10gialnee? &?132%%6%%%&%@@6 cBfveréien afHINg Gidongeredrat@Befor 160

inhibits yet a
Y drspensmg a stnp o% dunnage 150 into a contalner 152 in which an object 154 has

been placed for shipping.

20 The dunnage dispenser 142 also inciudes a dispensing assembly 148 that
receivee the strip of dunnage 150 from the converter 146, and then guides and
feeds the dunnage strip through an outlet 156 of the dispenser 142 and into a
container 152. In FiG. 10, the dispensing assembly 148 includes an elongated
accumulating chamber or guide chute 160. An outlet feed device or pusher 162 at

25 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

30 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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of the dunnage strip 150 therethrough so that the dunnage strip 150 enters
the chanber 160 at an upstreamend at a first rate and exits the chanber
160 at a downstreamend at a second rate that is less than the first rate.
As used herein, the ternms "upstreanmt and "downstreant refer to the fl ow of
stock material and 3o dunnage through the dunnage di spenser from an
upstreamend toward the outlet at the downstreamend. The different feed

rates into and out of the a dyrgige strip
150 to undul 806 rieidiyse emc?gH&%%PIWﬁE&&@a%%ELb&*?Q‘?W%ﬁBE‘%’%ﬁ And or
depthwi se i ngf fig &Jﬁﬁﬁ%@étné%o ahi ehvepsavrthe emgtiobbihaplongatecRCHTMRRE st ri p
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is fed into bh@lmpnotfes iteability 20 fi fMQWICIﬂ H@Ugggfsﬁﬂ@?ﬁg 1gﬁ Q‘el‘iof%f'ﬁ‘%gg%) a;snl
the previous e gncifEtEEorg Fll‘ c?rHéBEt;éfé%nhtﬁth@eohﬂaldé?twated dunnage

di spenser 14881 RSPOnefotatin menber erably a

re

pair of rotating A@ﬁhﬁéshsb@ﬁsmgcpeteafhﬂ\l(ﬁl@o? IQHWQV'QH%IGHWQWE t R

trailing end of t na, [ { ;@{m er 160
2B ﬁ%eéjg i SRNEE 42 TRBGE ot loBstidie roteting

adj acent tﬂhepkﬁhqr age strip propel it out
of the outl ekne]#@ér 1§beaﬁd)§)|%féraﬂ reprakeofsothbng memheiﬁ%ﬁ‘éﬁﬁo%aﬂ‘fﬂ)@e 15 in the

enmbodi nrent of FIG and c e

being fed tnegwwan%ﬁ %f?""?% '&%@ftthﬁﬁﬂ}‘@aéé]&”?Eié’?P%Fﬁghgﬁﬁtbgf ' the
dunnage strip, W&]Q%gr %G‘ﬁﬂﬁhﬂéhtltheonlBtdBGcb@ahghgmhagmnoag@é@PrWEl S
cushi oni ng an OI’ VOl

t
the rotat | ngprepshitos eftoe pwiet RGOl ek 184 B0 R, ShERERReST "Rl

di spensi ” U1]5n dfrﬁ%ﬁ of BIGO3, éri&lecdﬁ@ irslatve terthe stripet0 whilesit i$ibsinghsi ng
assenbly so 1 nc es

l et feed,d 166 te ok d of
t he accurml afedigetﬂbatvmﬂ yﬁla:egggg%93@%"%%83%“1"9@""30&%3§¥Mpﬁs?t§r5§@5nn:Se 0
strip 150 forgtﬁg&%ﬂﬂﬁ?gﬁ’ﬂwm lagmtageoﬁluégtﬁtgeitssddshtmnirrgnnd/mm@ldaonverter

146 and i nt o4 accunul at1 ng chanber
filling properties. In fact, some s[lppage between the 1o c{atmg members and the

dunnage is acceptable.

In contrast fo the dispensing chute 112 (FIG. 3) of the previous
embodiment, the dispensing assembly 148 also includes an inlet feed device 166
at the upstreém end of the accumulating chamber 160 and disposed along the
path of the dunnage strip 150 for engaging and advancing the dunnage 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
and 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

20

25

30

160, which creates the desired undulating movement of the dunnage 150 in the
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25 particular, the illustrated inlet feed device 166 includes a pair of
opposed rotating nenbers 168 di sposed on opposite sides of the path of the
strip at an upstream end of the accurnul ati ng chanber 160. The upstream
rotating nenbers 168 can be the sanme as the downstreamrotating nenbers
164. The rotating nenbers 168 at the upstreamend of the el ongated
accunul ati ng chanber 160, however, 30 are rotated to provide a feed rate

that is higher than that provided by the r td eacatotihe

downst r eam ehdmber { 6@ tharehriweed g@%é%ﬂ%ﬁfﬁfﬁé’é@ er ?@%ﬁn V\#ﬁ ch creates
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p?si ti Olned iiﬁbl@dlé)‘lé)ﬂqdbhgﬁiisgif’loypositinrﬂng theautiel Qféh%fﬂSPﬁBZ;fd‘ﬁ'@ % ,;incl udi ng
at an el evation above or bel ow the i iU s ifilgps, or
an upper 1extaden siffe efifhe spufaingk fl’ﬁe 8?&$ﬁgéfe?ghﬁ§}pﬁgﬁl?ﬁf o}%%’? ':%:f ltguri ng
1

L eedi ng of qg;anqiﬁ%g%% %ftthdﬁ Boritaier, lifutuding bban elavatiotagyeias bel I blt he

i spenser outl et and the caqntai ner suppQr ably
moved rel at lupper gﬂgnreofmpa@gm%ﬁpwgsa&mp%@&%n@%%%@%iﬁ%%%
divections (Q.0f%! fo?@xéﬂ?leoﬂﬁﬂir?febdingioﬁtﬁé durinege Istripdoem duoliteldnef er ent

pl aces in tﬁ:e_ contal ner 172. Additi y qr. alter ' dunnage

di spenser cahoivndh EHE. Hl, thestispenser BB’ﬁ?Eiqia‘lkh Tﬁ&'ﬁ‘e gﬂ@%ﬁ‘)%? gyﬁaﬁe&é%ee, to
facilitate di rﬁ@ﬁé@gmtobgd FEI‘&P@QS ohe apBter in respaflive &, YsaidZ artbegand ner. As a
further afté&PRative, e

the outlet can be fixed and alj ] ; bl e
curved or i niidectiand tgyiogiion dre eutiet ta dighribute tﬁs@&ﬂ!‘%gei @gcﬁﬁgféﬁ 5‘5&%&;“32‘@ f ed
fromthe out]| eF N 1t72e container and/or a desired location within the -
cont ai ner. CPH %n% i'de surface can be nounted downstream Pf tﬁ )&’rﬂél et for
rotati on about amdditionally or alternatively, the dunnage dispenser can Inciude afile

portion (not shown), for example, o facilitate directing the dunnage to specific
voids in a container. As a further alternative, the outlet can be fixed and aligned
with a movable curved or inclined guide surface, that is movable fo direct dunnage
fed from the outlet to the container and/or a desired location within the container.
This guide surface can be mounted downstream of the outlet for rotation about an
axis that is parallel to the axis of the outlet, and/or the outlet can be pivotally

s mounted to a gimbal to dispense the durnage 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

20

30
contour of the interior of the container and its qontents.
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axis that is parallel to the axis of the outlet, and/or the outlet can be
pivotally 25 nounted to a ginbal to dispense the dunnage in a desired
direction. Although the outlet of the dunnage di spenser and/or the
cont ai ner support can be guided nanually or sem -automatically by an
operator to fill the void as the dunnage dispenser automatically dispenses
dunnage, the relative noverent of the outlet and the container support

preferably is automatically controlled Q |nfo ved
froma contour sehsdf 1ﬁoﬂ19é@§F?ﬂFeé'suPﬂ%f?ﬁ€f"é’me§@spl? con?%ﬁ%%the
interior of EgﬁY{}%p;@t @g,r] nfdVd thé Sor@iRben Bbaddardfolth@ aldnglmumabar%-al ner

support 176 inc latform.in the form of conv t nove
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in the cont ARHBY ap73ey rna Ve contai ner support can include a
pl atformthabomtaur@epazate fromthe conveyor, as shown in FIG 12. In this

t 180, whi h tiall. ' '
Syetem 140 of i clmalE, 3k htefondfprfiERh ifdiad A platbnAlpaBRene oo 13

an accunul at ffgh {BaBRESYOkSEs shewndh Fll@ 12rim thlsesufstenhéBO dﬂnﬁa@esubstanﬁally

| ongi tudinally or |engthw se djrectl 0

support ed® o e&'%é‘?fh%ﬁiﬁwgﬁg]bmgéy%%"}ﬁpo%ﬁé&plﬁ]g orm g‘lé#ﬁgpggﬁﬁeyor
192, whi ch CE%trf Sfﬂxﬁr@béqmww@;twmulétMigdmhﬂrdBﬁdwhlohenQerﬁ@edsdhem ner
188 to a pac

t Tt d fill I
e ) v ot
conveyor, 1 opnaRldfing devkceldr VBHROFARMPAS0. Tl cdmgor 49 niah cre

sensors and stops can Be used to st op t he ﬁonta

|1
station in cbepunberconveyarnfos exaPale. @‘?“"?ﬁé 8 5ep qe(gﬂgéito ?W@cg‘ggﬁggﬁglﬁl '
the control | efydQuFLG fifthg sHEn 7Y RidvaBleddeim fElflaminoia faris Ut 20

cont ai ner’ ove veyor In a vertical. Z-dir il on rgnd can nove
the contai nezicteﬂla&catvu'ﬂfelnzthﬂtr@llelr§/0ff;1 fﬂHBU‘éFPW@YWmerI‘?é‘aWJﬁ R AN€hown in

phantom i n e gfqg% fppﬂbﬁa{@y&%ﬁe RIS BARBOuSAN RO &R Ectithingr &ty t he

controller 3 nove cont a| ner 188 to a fixed P%Sltlon f or
di spensi ng athetdtinmagé filingséafien in conjunction with control of the operation of t

conveyor by the controfler 30 (FIG. 1). The movable platform 180 can raise the

20 container 188 above the conveyor 192 in a vertical Z-direction and can move the
container 188 horizontally, including in the Y-direction, as shown in phantom in
FIG. 12.  The movable platform 190 can be controlied by the controller 30 (FIG. 1)
to move the container 188 to a fixed position for dispensing a strip of dunnage
thereto ar to move the container 188 relative to the outlet of the accumuiating

25 chamber 186 while the dunnage strip is fed into the container 188. The controller

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
a0 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 coliection chamber 314 that receives the dunnage 310
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thereto or to nove the container 188 relative to the outlet of the
accunmul ati ng 25 chanber 186 while the dunnage strip is fed into the
contai ner 188. The controller 202 controls the relative novenent of the
outl et and the novable platform and also controls the converter 182 to
di spense the desired anobunt of dunnage. Another automatic dunnage filling
system 300 is shown in FIG 13, and includes a dunnage di spenser 301

havi ng a dunnage converter 302 that, conver ShRGk cuakeri al 304
in a fan-f ofrdmdhe Backn@eting masﬂ%?fg’ﬂ?iaﬂg@l‘lsﬁé%tr'n%&eﬂ??g,g%{é'pﬁ%ri zontal |y

oriented el 2592hERuGECuftiRa0d. Thagare i o aqgnelatingiehambglie1 262" of t he
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converter 3 ection champer 314 t hat ' éjjérgﬂ e 310
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posi ti oni ng.siRIEy6EE ak@fed With e outlet fypmdle collegtion ShAEYe3 14214 G th t he
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[ dunnage. The%}é%l or.}%%l ed
accurul at i ”Qloﬁgafée%fccéﬁqandﬁag sHiabers 1245 sybstartialy the same geinAfSESFIBLy 10
) .

W th respect FIG 10, but in this ' t A t he
dunnage 1odi BftbmespecBmIFiGs 18 thH%E%WE%Q%W%GQ %‘? ?tsﬁgbt:%lbldeﬁ%t ?%)éh chanber

3%4' The COlglsﬁgﬁéé?%qulggpﬁ{e&Msﬁé&n@d@ﬂta@ﬂlﬁﬁma@%ﬁd% or receiving
t he tri nnage 310 fromthe accunul atj ; Sl
downstS realron opegTh@g@ilectinﬂ chamber31d s(%ns #ggﬁqg&{%ﬁ%%%é int"(? tthﬁe
cont ai ner 324%%3@{16&% ?1éﬁoﬁxfth9‘éeélﬁfﬂlﬁaﬁﬁ@chantEr\ﬂdﬂ and a édew®laastt i on

0

chanber 314SH ds and curls on itself, alo Lt S, laengt id t
col | ects i ngpbeingleacbitet,322for diagensig B¢ BPB“@G 'Btﬂmatﬁﬁgn{a‘ oerss% \?\n tﬁtqlie%%t'ﬂhe

o oo of dgneoep t5YeCs e Dorandomby folds angecuris
enbo:ji me it g%gﬁirpr@!gegﬁ\fﬁreggnsf%ﬂ;ﬁ'n fhBRolldcliBs cRamb ombyr

, Inthis case | unger, 3 '
cross-sect i @p ifsBRhloRg idHengihamitooliecs b §h§@®?€é‘|"r°’q%ﬁ tlﬁ%@lg &q?ég@'??go%n
chanber 314, pushes .t he dunn . d i githe banthieer BX¥e t hr ough
the outl et gQQSM‘"itﬁ?WF Si‘%ﬁ?%%'ﬁ%ﬁpat%gﬁgmm?ﬁgomstream openi ng or

outlet 322 gathdatmétidf FABeR such that some of
| A pusher, in this case a plunger 326 having a cross-section that

approximates a cross-section of the collection chamber 314, pushes the d{fnnage
from the coliection chamber 314, through the outlet 322 and into the container
394. The downstream opening or outlet 322 can be left open such that some of
the collected dunnage can pass therethrough before the balance is pushed out.
The plunger 326 generally stops near the top of the fold lines 328 for the flaps 330
25 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
objects in the container

20

the filling of all parts of the void around the one or more "
s0 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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the col |l ected dunnage can pass therethrough before the bal ance is pushed
out. The plunger 326 generally stops near the top of the fold |ines 328
for the flaps 330 25 of the container 324, and can extend Into the
contai ner 324 somewhat given the resilient nature of nost dunnage. In
addition, the plunger 326 includes a resilient cushion 332 on its end face
made of foam rubber, for exanple, that contacts the dunnage bei ng pushed

fromthe chanmber 314. The .cushion 33 e hitdily g of al |
parts of theu'i&‘fﬂ"'@“%qpé'i]lHa‘dt‘ﬂé‘“d'tﬁ’gef)?orﬁr%ﬁrjg%t@%jagg{ai}{#n@%hghfgggiteai ne¥ 30 324 as

the dunnage sidvelthd bBidcss pHeden thatentkiner opaekings . Thi s dunnage filling
system 300 is parti cu{

arly well-sujited for. top-fidLi \ ith a
substantial ly 1§\heugh B@%Qﬁ?a()’(fjpﬂgfjﬂ{ughoﬁsp@%% il}lﬁ%*%‘?%%og&?ﬁgﬁ%@rqyai ner
324, which 980IaRbolides 2RRYELIL bSO méfr@tepba?yeminérrﬂaﬁhh_atbmwah@r Jfor

acki ng. ough not necessary for a i tuyations, the: e
(F:)ol I ec'? i o chetwgen a lelwtiansmswge FWP&Q?CES M@?@P&?ﬁe}'ﬁ%ytgé ret ai ner
334 that i ' {0 theeih hartd bldizckargeh

at is %@%%Aﬁ@ﬂg&fﬁgo%ﬁ%ﬁ@fduﬂﬁa@eom0t ihhad dldischargehe

downstream o n col l ecti on chamber 314 t ai
310 ts her ei n, p@sll:ibrgthdt altdves e duppage 3%@%@ @PPS&A“‘? ﬂ\!}ieg &%ﬁé‘&g%é'ﬁg‘eﬁhgugggge
through the oytlel, 3220 AUtARndfiEl, §8lrbafidedukNadbes redliént

er

Al ternativel §° could 1nc

chude resilient megg)ers %@@t hgld t he
dunnage wi t hinaribees tHag hblerth dunpagerwidin $ie ehaian by that alow he,du0agRI  he

pl unger pushes agai nst the dunn | ] ks F3eholddtheage 310
in the ch’énb%‘l‘ssff%le'hﬁ'@ @H%%Pga@%?qdﬁtq%?@@%grg?%rg?[ﬁe d :i red  amount
“or length of gehHyade 03hAhé shdrabier 3tmndrricourages fida feld thereings gdesiter

chanmber 314. The retai ner .334 al so,h . ‘ - ; ' col l ection
chanber 314 @\WPPBt%f'%W*Fé’ifﬁ@?n@?ﬁﬁos'gkéehslpsc{]%}dg%a%g@tlﬁ% i’%"e?ﬂ? outlet 322.

Then 15 the gelabdler1433thd mtameresbtalsd haidetrerunnage SdAdn e g¥8FiaNon and t he
pl unger 326 pushes the entire guaptjty of [ t ghaer 324
to fill the mﬂmbftrﬁ’élﬂewfﬂf!eamfa‘gf%%e'ﬁ rs\ggﬁegﬁ%"f‘%ﬁ/g,}‘-@i@ é‘ri}%t ?’?Q'cﬁg?ﬁed Wit h
a predet epm fadefianidaiits Hoved4aASegen arisdiizego pésioramchthyzplenger §85i s
pushed through the outlet and into the . void in a c%?%}% ﬁ@ﬁ"{ﬁ Hé‘f'ein.

retai ner is pushesdie entie qt@@ﬂWrFﬁdéH@?Qﬁ‘"torﬁbeﬁaﬂmbeé r ﬁ R pass
through the p@gleo&hé%f%ga LrRbd iR 4GOSy 8@ With pre@aieemined quesiityefl  arount
of dunnage 31 HES Entere '

pushes the tdmﬂagagaemmmth{att‘&rglgﬁ;géggg%g&%%@%g%‘% gﬁ“‘%‘e{:’a@%ﬁé tﬁ%(st hi s
case, void in a container. [f the retainer is omitted, the leading end of the dunnage strip

310 can pass through the outlet 322 and into the container 324. Once the desired
amount of dunnage 310 has entered the collection chamber 314, the plunger 326
pushes the trailing end of the dunnage 310 into the oont_aineF 324, In this case,

however, the container 324 generally must be in place before the ieading end of

20

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
actuatof for a plunger 364 to push a randomiy folded strip of dunnage 352 from

25

30
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however, the container 324 generally nust be in place before the | eading
end of the dunnage 310 passes through the outlet 322. 25 Anot her dunnage
filling system 350 is shown in FIG 14. This enbodinment is simlar to the
previ ousl y-descri bed enbodi nent, but omits an accunul ating chanber in
favor of feeding a strip of dunnage 352 directly into a collection chanber
354. In this dunnage filling system 350, a dunnage di spenser 356 i ncludes

a dunnage converter 358 and t C @disch it 3o
propel s a stf¢ @'@Pt‘%ﬁhﬁdﬁ%er@ 05?05{9 %Aq?%\ ggoet%éé?éngh@bf%e dunnage
gggverzI er %ﬁ@F&‘&%oCWé(%ﬁta%ef@@@éorﬁ%ﬁ&mﬁ‘mme‘me @@Werﬁ@&&t%e&iﬁgﬁ e st ][l P

and an uator’ for a pl unger 0 gip o
dunnage 352 tiie ooflettion ﬁ@ammﬂ@@ms@ﬂ%w LR%EET@HW%?%{O%SA@ gtl éé[i 366.
The contain @ maiheriweds dhepatlet Ghda pR&tiqNednpyabl e
el ative to%E e%%l{ftiﬁgtéfg%%étﬁﬁfﬁgscm | g { Ogﬁgr 0 %%61 pasi tion the
outl et 379 [etwéeras distal edpe ofige upright fap gl ga qpsogfﬂg' 0 t’%e cont ai ner

366. I n other, wor. riR@pbktepsdhe u dghtdiaps 374isBeWh edge
of an upri gr"f‘tIt fq%gg%ﬁ‘gjjﬁgﬂﬁhﬁm% elt‘% line 376, as gn alternative to the

posi tion abayvetiehéigurest i cal extent of the upright flaps 374 shown in other

figures. Various_ alter n ti v RALinDB g:ﬁt@rsv@xm |a|F&BShﬁiﬁa0| n
FIGS. 15-20 forVa ?‘6“?@ rB% % f%“ foh r

|ng unnage mtoﬁg g é“a'
col | ecti on ghpsiematitallypuehinh duasega intor heordaiRer- a5he relecspn 8 T3 Chanmber

354 unl ess ot herwi se escrl be &othBevigedegdribedon and
dr awi ngs,10t t@cﬁﬁﬁﬁ% Plsﬁmerﬂfdg'?scggﬁwgﬁ%m&]%mwé 1250 al sg show a

i'z ri E 01;1 d?m?ﬁ&%véetd‘ﬂmbﬁ@ té ﬁgsctripyom anddeawingsh ﬂ&@um%ﬁﬂ%ﬁﬁi o S nt EI G
ach o ese s in 5 or other
gui de chut e shawaripb ?&ég‘;ﬁ qj%ﬁﬁgg@uq%%conv g?ﬁgﬁ t he col'lection
chanber. In df)lll%t%-u%haﬁﬂéﬁ'ds ,ﬁfF[Grizl/eBadtmﬂtlzmwsteIm §Olﬂ|6t'r§?ﬂli‘q?gar}renbers 400

0

feed a strip unnage 402 fromt nna t he
col l ection camumglatmgsgambaw i e"t eo‘gm 513&9%5%3/6%%% giﬁn@ﬂ%ﬁ@tﬁprl ght

segnents as I E}H%Rér%dqﬁ?mﬁé&{bﬁ chgﬁbepn itself. These relatively vertical

segnents- Bt age collect 1n the 20 coI I ectiqgn.cha he
pl unger 364 pushmFtGléI&GInaﬁché’aV%hﬂyﬁﬁai ayis r at!%mrégl%erg’%o?é%é

strip of dunnage 402 from the dunnage converter 358 into the colfectlcn chamber
354, causing the dunnage strip fo form more upright segments as it folds and
curls back on itself. These relatively vertical segments of dunnage collect in the

.0 collection chamber 354 and the plunger 364 pushes the collected dunnage into a

container. '
In FIG. 16, the dunnage converter 358 passes a strip of dunnage into the

collection chamber 354 through an inlet opening closed by a flipper door 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
f dunnage 408 into the collection chamber 354 before actuating

25
tail end of a strip 0

the plunger 364,
FIG. 17 shows a collection chamber 354 having a conveyor loop 414

mounted to onie side of the collection chamber 354 opposite the inlet 415. The

a0 conveyor 414 is driven by a motor 416 1o 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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In FIG 16, the dunnage converter 358 passes a strip of dunnage into the
col l ection chanber 354 through an inlet opening closed by a flipper door
404 hingedly connected to a sidewall of the collection chanber 354

adj acent the inlet. 25 The flipper door 404 is dosed by an actuator 406,
such as a solenoid, to push the tail end of a strip of dunnage 408 into
the collection chanber 354 before actuating the plunger 364. FIG 17 shows

a coll ection chanber 354 having a conveyo 0. 4 &irfaee side of
the col | ect iroprovh & faldiag actipneidhe duf ei‘{ﬁde%)s 'gfé&agﬁgﬂ g%&gjoénveyor 414 is

driven by a,ngutar ;@arﬁtwﬂmrteantaimmmgtmkaﬁ'wéaﬂg%oﬁ‘@’q he
dunnage strﬁggf%s ailé&f’?ﬁ? gé@gg&} cr;1to the collection chanber 354 by a pair
of rotatingsmesbers 400 fromthe dunnage converter 358. This is believed to

5 T AR st o s

surface 418 and ection chanber 354 to, ac ar ger
range of yoisgg of tieesoliektiorti@mts, 354 oppesifRytheilsbdB e t@%ﬂ%bgv?’atd at

d f th tlet s,428 : iiing afh
o o0 o g Serish g gk 20 SBEE P8y Shavkis 5 phoramdiiig Aine

4. The  spring-bi ased, doar sl opes
i nwar dl 'y anghdalmsadedstins a8pbefdreitantegs e canfainer fivda t@taﬂr"?tgh*&??"‘ﬁg}%gre it

enters the container 434. te that ' tal ik poSitiSmaphtiist yl e
cont ai ner wiis agheehpxgsivie G?Hg“'&fr‘f’f' Pﬂé@pli'sqg%sﬁnlﬁgﬁeerd \?vith its open side

436 adj acent, Lheifulideigidedht Be blitet 428 bbthei oiedtivanbemt®s 85410 In FIG 19,

t he dunnage Converter 358 di spenses _dunn 4o avgimpnt o the
col | ecti @an chanbér Ft%éﬂ.gvKlepfﬂﬁﬁ’@ﬂeﬁﬁwei%ﬁggg\ggsﬁégs%y&%%ggl enoiad o‘r3 ot her

~drive ”EChthﬁ;rQn‘éfiﬁm th ciSfPéHtiHHQ:hbﬁnBeM&M) Alpasherrar 440 pogerefbbY 8t he strip of

dunnage 446 1nto the collection cha .354 .and. pushes t tadg oGRds of the
dunnage st r isolehéBl omtber drivedaesharisy H%%@P”‘g‘?ﬁ'ﬁ&n&‘sl%@g %fo'%r inls

addi tion to any, of .t ' 0% dhabier B6d ahd peishes the tail b ast or
68815 s G AR G neenoet ng.ipt

jet can be e dunnage jn noving.Lnt dfer and/ or
into a cont ajiffes dunrifige séiireé4B inta th %ﬁ‘opt@aﬂl?ﬁﬂgég‘ f@él?é%gf]% t he

col lection chagber, conb 'alrfbia‘i L jhaeibed weedinrarohinblasterget gares of

t he dunndgye a&ﬁ%ﬁﬁ%“&%ﬁﬂ%ﬂ 0 Pﬁ%ﬁ%ace inqt"g]e col |l ection ¢ rinto
whi ch the dyanage tosiskietithe d@nsgeiseneyiag il Higgd Sn A L IRC BRI f or t h

across the width_or dept i RlyHidihe dunnage is fed into the collection chamber,

cémbined with the stifiness and/or other qualities of the dunnage and the
dimensions of the space in the collection chamber into which the dunnage is fed,
o0 cause the dunnage fo undulate back and forth across the width or depth of the

collection chamber, curling 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

.5 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 beiter. As shown in FIG. 15, the
dunnage can be made o 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
s0  not fill the sides of the container as well.
In yet another collection chamber 354 shown in FIG. 20, relatively Verti.cai

axis rotating members 450 feed a strip of dunnage 452 from the dunnage
21




col l ection chanber, curling or folding along its length. As shown in FIGS
13 and 15, for exanple, the feed rate of the strip of dunnage as it enters
the collection chanber and the di nensions of the collection chanber 354
can effect the behavior of the dunnage strip. Although the drawi ngs are

hi ghly schematic, in 25 FIG 13, for exanple the dunnage 310 forns
generally horizontal |oops and folds in the chanber 354 whereby the

dunnage pushed out of the collection, chanb I edges
of the cont @Dné@ﬁ&tf&?ﬁ@‘m@@ longiydnaldirerign ‘1”5‘?”“3\[,\493 'Sgﬁ%ﬁéﬁé&@rﬁ ebéer atr)r(argg

undul ate an Netibh eRAmier 364. hEhe chilectiar resultl n
%XF ‘?\lgﬂ-,r#?ﬂ Eéﬁ’cleF of R @oltedtibh eRamie e g

in avoid f stands up |nthe cont ai r .but not
fill the si cdmanmferBa@usecamndnqaban@bawcv"ndlnﬁamss {f]}ﬁ’é?’“g?{|‘ta‘ég{%%§%chanber

354 shown in FIG I htetigd o g-,dﬁem‘men@ctléﬁo feed a
strip of duﬁH&B@gig Pf4¥5§m eﬁ#ﬁ?\%gfnhbg?hg%%ﬂgratler I?’;%Bjﬂal gﬁ%ﬁ‘ﬁal on]gl t udi nal

di rect i ons orchawiber blvay ainsaxis thatds gbner@ilzataﬁgﬁeﬂ&hto g frger YKy % R ough the

center of the ¢ cti er & skt ot S
cylindri cal tg%aollﬁggorécﬁwﬁﬁr Ca‘{kﬁ%ég%oy?ige%ﬁgé g?ﬁﬁﬁ(ﬁﬁﬁg?g? Vi ?lﬁ t he

dunnage st r icpjl ffcte hﬁhgomalry natnef ﬂmmmeaﬁgmﬂmzs was thegapainFiGd 5e§ﬂ i ndri cal

coll ection s chanbe n axi ap i nner
curved surf gxamgpe. 'HEe 8?’905',1 35& gggg ﬁéﬂhémce!% ?owljﬁ]g%ebgb tr %;ltgmdu nnage

11 15 ks 1 sty o el
does not 1 anQM%“WbW@%WQHﬁESW @%EF”&PEW% éilfs% thgl?jclfunn e O452 can
o 1 e b e BB AL BB e B w0 454 L
this e?rbodl mambgnﬁﬁ ist spgced ﬁ@&@?@"ﬂ%&@ﬁ%ﬁé’f@m 'ﬁSﬁ%%:hAan@h P 354 is
it ot ag. g5 ol 4belis I &Bﬁ"ﬂ‘gg%giené@dﬁ@?&"gwgﬁ%ﬁrg%%m he

extent of ofithef ﬂlaiqssthet Mndgan alsigavik et §SCRPE Fheﬁ%l?e EE%

Different dis nﬂhemil &
i1 er ont® pPEHE] s%iﬁgf%ﬁﬁﬁﬁx%@sgaﬂéinﬁ%vﬂf&“égs?ﬂﬂ? Fips robectimg
n

char act eri ststrips effocttdifferdninchagaotesistics intbeidunnagesstep s dids dispepsetl-t e what is
shown f or P {ldsoie wha i&'rs:hlguﬁﬁr&ﬂ(gﬁ&és%fﬁi@l@tr&ﬁcﬂﬂﬁ% fi éuhﬁs dyBRERagd Stiip

general ly f I'tselt 1n a random and not al ways
precisely geReeslyeiidd andrensasack on itself in a random and not always precissly

reproducible manner.
20 As shown in FIG. 21, still another dunnage filling system 470 includes a

dunnage dispenser similar to that shown in FIG. 13, with a plurality of
interchangeable collection chambers 474, 476, 478 and 480. The collection
chamber designed for a particular dunnage filling system generally has a cross-
sectional area that approximates the area of the opening in the container. The

;5  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

20 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
fength of the dunnage strip that is dispensed to respective void volumes.
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20 As shown in FIG 21, still another dunnage filling system 470 includes a
dunnage di spenser simlar to that shown in FIG 13, with a plurality of

i nt erchangeabl e col |l ection chanbers 474, 476, 478 and 480. The coll ection
chanber designed for a particular dunnage filling systemgenerally has a
cross- sectional area that approximtes the area of the opening in the
container. The 25 cross-sectional shape of the collection chanber, however,

does not have to_be p i bt driss- cont ai ner .
The col | ection cﬁé‘ﬁBé’PPecé‘QHnﬁﬁ‘véeé‘b@y?’? gdﬁégérl‘d éﬂ%%ﬁé@ﬁ dg?erexarlwg e, while

nost cont ai REEFofRYRedr shAFE mmséanthgwacularmoytamrrm@é)rfw!qm system 470

pI’OVI des a way to inprove the 8. ¥rgignd
vari ety of cuRnags i badispenssty 'éf WLOEFBE‘%C%@%Q%%& {Melrﬂvm d vol unes

Wi thin cont igfets affakh @&oh%a%@ﬁaesmsaamﬁmamsmcz@ charb&yifapdsan be
filled with an appr opr| ate anount of dun ?@‘dgghéﬁ éﬁgﬁdrength of

t he dunnage Wis dynagetfilling %ﬁ?ﬁéﬁ&ﬁlsf’g‘ql%%%eac v0| Pmes. 22 Each

col l ection %gﬁghgra %?é"volﬂﬁ'@m 47@nibr4de, h@dsaa:odirtblfeeﬂéﬁun cmmgynw@é@m onal
size or shap particul ar cont ai ne d/ O{fﬂltﬂégg‘% ¢ dunnage

to be di spengdthe Thid gensing dﬂVerd?B4cﬂﬂ d tae AispRN3H 4 8" and

480 are ar 1 apdedoon 6o ARBRANERhGYAR chlielhepOThe b@nsomeo canelbochanber for

g sys em 470 al so include devi ce
484 for serwe@gvaymonmbl\tbé oagouse! 482 rasitiesra %%%Cteéﬁa"%?%i?ﬁﬁﬁg'@?’%g‘?”49o in

conmmuni cati on v0| S I §dvieedsq he di spenser 472 to
control the Uéﬁtlﬂ?ﬁ? 81‘”“ @Od]eﬁé]ﬁtﬁgvﬂ?\é’ggﬁg% into the container. The

control | er 490 canuglﬂse)dlsmi@etf‘ llmglsysfemmrpblldedmfﬁ%P%ﬁ%f‘V@fﬁ@"t%"%ﬁt| on a

sel ected coll ectjon cha er ﬁfocglcéﬁtamettme voi d
sensi ng devidcaimier of Y. ?I’?HO Lﬂﬁé@ a‘?ﬁ@?ﬁ?&'@?ﬁﬁ@ﬁ%. the present

i nvention prgy \ﬂﬁéarcﬁmﬂtdﬁ%&ir r@cﬁre\mmtsl io theicomtatniec.dhengb HM%‘MBgﬁrst rip of

d t t t th
contarner . ehmpathapions ata BrokeEiq s B AEP (88 GyiagBoag eliedtc | 1 (Ne

gui de or P' "i‘&@.ﬂf&?ﬁerﬁ‘{@f\ﬁ%a pagkerab bnﬁ&retﬂmmévo:dqwe infactfiled. f&¢e a packer
to ensure th he voids are in fact {Illlﬁlﬁ The packer is thereby freed
o]

to perform gelker i §xsby i(pp%%@q{fq“;ept e n has been shown and descri bed
W th respect to ay 65H e inGarnen! heg Beom shewhand destribedavjth respetio a
alterations and H cations w ||l p "
certain embodiment or embodiments, equivalent alterations and modifications w
occur to others skifled in the art upon reading and understanding this specification
o0 and the annexed drawings. In particular regard to the various functions performed
by the above described integers (components, assemblies, devices, compositions,
etc.), the terms (including a reference to a “means”) used to describe such
integers are intended to comrespond, unless otherwise indicated, to any integer
that performs the specified function of the described integer (i.e., that is
o5 functionally equivalent), even though not structurally equivalent to the disclosed
structure that performs the function in the herein iliustrated exemplary

embodiment of the invention.
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occur to others skilled in the art upon reading and understanding this
specification 20 and the annexed drawi ngs. In particular regard to the
various functions performed by the above described integers (conmponents,
assenbl i es, devices, conpositions, etc.), the ternms (including a reference
to a "neans") used to describe such integers are intended to correspond,
unl ess otherwi se indicated, to any integer that perforns the specified
function of the described integer (i.e., that is 25 functionally

equi val ent) a..not structurally equivalent to the disclosed
structure t Vgﬁgggrciég@%g%fhe function in the herein illustrated exenplary
enbodi nent of the invention. 23 Wat is clainmed is: 1. A nethod of

alﬁt omat i cal :cy di spens i}ﬂg{eﬁmatdf'bgtoﬁ{aﬁdalmdsM(a ﬁfip@f)duma@rl{*toébnpri si ng
the steps of using a dispenser to feed a l,en ' igdafnage

| engt hwi se fgomtainer, oampgsing the ﬁﬁpf'd?féﬁé?%%p',si’g%%r?{’ Be%d?\%rétn e Juatlétg relative

to a container such . j of thetdisdenser, hositiohing thexplatiet S9I8¥YE, pon
ool § v 8 dinrgis Terglbish Aonph bilietof theuiégensr, o p

the container as it | ' : m t he
outl et of t he gléaeinsesychahat theistip wil 66‘?\9519%63% %@ﬁ??p@%\}%@lﬁ“@%@er or
fl aps of the_ container b bk Qs hdi freradise bistod theadinpenserno 2. A
met hod accor®Pfgn '%e%?fa‘ﬁ%c??"%&}?&%ﬁ?ﬁ% t't:'crr}1d<;a@geids:penser i nc| uﬁ Ao atosiioR
adj acent t heaquiiding adontdieerdicseeiosoeva A £OVe) ¥ HaRS Qf%ﬁeﬁqn @e end o}é a strip
of dunnage fromthe outlet. 15 3. A method according to claim2, wherein
t he device iﬁh@t@l@%%s'ﬁ'ﬁqoé'&?er one rotating nenber adjacent the outlet to
propel thg trailing end of a strip of dunnage into a capture zone of a
cont ai ner, and opposing flaps of ' : Bi&tser nghuddisya t hr ough
t he capture zone 40 c#%@t%@'&%&%ﬁ?ﬁ%{atﬂﬁgﬂggrig f dunn%ge. 20
4. A method gaaes dijaeeritdha Bitistiobtheciispenserinat pushesd trailing: fﬂfgeﬁﬁ"%'ﬁi g step
I ncl udes using a transport device to transport a container to a dunnage
filling stadlilma%fﬂ'gﬂé@wtﬁ the outlet of the dispenser. 25 5. A nethod
according to any preceding claim wherein the positioning

15 3 A method according fo claim 2, wherein the device includes at least
one rotating member adjacent the outlet to propel the trailing end of a strip of
dunnage into a capfure zone of a container, and opposing flaps of the coniainer

are moved inwardly through the capture zone to capture the trailing end of the

strip of dunnage.

20

4, A method according to any preceding claim, wherein the positioning
step includes using a transport device to transport a container fo a dunnage filling

station aligned with the outlet of the dispenser.

25 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.

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

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

dunnage.
24




step includes relatively noving the outlet of the dispenser into close
proximty of an open side of the container through which the strip of
dunnage is fed into the container. 30 6. A nmethod according to any
preceding claim wherein the dispenser includes a dunnage conversion
machi ne that converts stock material into a strip of dunnage. 24 7. A
met hod according to claim®6, wherein sheet stock material is converted
into a strip of dunnage. 5 8. A nmethod according to any preceding claim
wherein the dispenser includes a separating mechanismfor separating the

| ength of the dunnage strijp at . S i ' fatenabE t he
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di spenser outl et 7-andAdn ream of the separating |ocation is
operative to.dRefedirté aidiipef dunriagen of the length of the dunnage strip
out of the dispenser outlet. 10 9. A nmethod according to any preceding

claim wherein the dispenser outlet and container are.muved relative to

one agpt h%[ dulri ng gi %gﬂ{dagac@aqiigam w?mmimdaim,_wrﬁﬂ.ﬁxﬁg?ga f
accordingto claim9, conmprising fthe, s eaRlflgy o
one or nore ipclodes aseparaiing %Qﬁ‘i‘gﬁlsﬂbflofs*é‘ "aﬁ%tﬂg?@ﬁ'lgggﬁa%d gont ai ner are
relatively @Vﬁgargﬁ%@logﬁﬁﬁﬁ h?glré&fm bihhe dpensermoniiet, apd|adgviceldownstigath od
according to g precedrng claim V\/nerzi ?qe%ﬂae Cﬁ']é gbﬁ%hof%gﬁéthcmqh@r nor e
upri ght f| apsf thesepatatiog lasation issQREFAMGSC tar! Phe’ contarner  al ong a
top edge thereof ' Qutistet is positioned at an el evation
bel ow an uppglﬂmﬁg?zsﬁ?p%@eoﬁh?gﬁgtéﬁ%eﬁe of the upright flaps during feeding
of the dgnnage strip fromthe outlet of the dispenser. 25 12@ A net hod
according to any precedi | : i i cltinn, nehereincbe dispensernor e
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fl aps connected t wal'l of the container al. top
edge t her eof gufst@ndicohtivser ave enaved reletive tapne;another dULEg Iabsgreﬁ%’@al%{/&gl osed
inwardly of the top.,edge to which it is connected during feeding of the
dunnage’ st ri BURRAGS Stiike cont ai ner. 30
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15 10. A méthod according to claim 9, comprising the step of determining

the topology of one or more products in the container, and the dispenser and

container are relatively moved as a function of the determined topology.

11. A method according to any preceding claim, wherein the container

ne or more upright flaps connected to a respective side wall of the container

20 haso _
at an elevation

along a top edge thereof, and the dispenser outlet is positioned
below an upper extent of at least one of the upright flaps during feeding of the

dunnage strip from the outlet of the dispenser.

25 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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25 13. A nethod according to any preceding claim wherein the container
has one or nore flaps connected to a respective side wall of the container
along a top edge thereof, and a closer nmenber is used to close or hold
dosed at |l east one flap as the container is noved froma dunnage filling
station aligned with the outlet s of the dispenser. 14. A systemfor
automatically supplying dunnage to a container, conprising neans for
feeding a length of a strip of dunnage |engthwi se froman outlet of a
dunnage di spens ef3. e pretiddf adeardiig Lranypretadingclrisn, whareinithe cogiaine]
3 ] j

cont ai ner such t the strip will curl or.. ainer dieag a t sel f
within the hamﬂenemoa&ﬂ@wﬁ?’&ﬂﬁﬁﬁrﬁ%"?@?@%ﬁ?@@%%romthe gutlet of

the di spensg{p cdthefRA R PhioSR \hagber is ased toclose aproldiciased A &FLPRRr to a
C10S

POST O e 26 fho contalnier fé moved form a dunnage filing station aligned with the outiet

5 of the dispenser.

14. A system for automatically supplying dunnage to a coniainer,
comprising means for feeding a length of a strip of dunnage lengthwise from an
outlet of a dunnage dispenser, means for positioning the outlet relative to a

10 container such that the strip will curl or fold back and forth upon itself within the
confines of the container as it is being fed from the outlet of the dispenser, and
means for moving a cover or flaps of the container to a position that closes the

container.
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