AUTOVATED FLOWABLE DUNNAGE DI SPENSI NG SYSTEM AND METHOD Thi s invention
clainms the benefit of U S. Provisional Application No. 60/624,348, filed
Novenber 2, 2004, which is hereby incorporated herein inits 5 entirety.

FI ELD OF THE I NVENTION This invention relates generally to an automatic
dunnage di spensing systemand nmethod for automatically filling the void in
a container in which one 10 or nore objects have been placed for shipping,
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provi de cushlonlng for the articles in 20 the contai ner. The packer
typically observes the container as it is being filled with dunnage and
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voi d-fill di SP8ASE'E™n particul ar paper dunnage converters, 30 that can
deliver a strip of dunnage at rates in excess of fifty feet per mnute
(about 0.25 neters per second). 1 SUFRGROUNIPtS have been made to autonate
one or nore aspects of the dunnage filling |_Erocess to avgid or mnimze

t hese and1%t her pindbe erasessefshipping one or more a les from one location to

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

20 the container.

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

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

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

(about 0.25 meters per second).




exanple, in one known system disclosed in U S. Patent No. 6,527,147, a
packer steps on a foot pedal to dispense air bags from an overhead supply.
Using a 5 foot pedal frees the packer's hands to distribute the air bags
within the container. This system does not resolve the probl ens of
over-filling or under-filling, however. One solution to the over-filling
and under-filling problemis provided by a systemdisclosed in-
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whi ch sortst i thesoinplexigf and exgense didhd %8 i || dunnage, into a container. 2

An exenpl ary dun@%ﬂ?er%a?%@ﬁhbﬂﬂ; SYSLRIMIRETGIE §86m8, Ahcimanrgasm i ncl uding a
vari abl e size outlet through which dunnage can f erYV hnt 0_.a_container,
described in U.S. Patent No. 4,922,687 intentionally overfills the container and
then uses blasts of air to level the dunnage before the container is closed and
sealed for shipping. The excess dunnage is then recirculated for reuse. By
20 automating the dispensing process, this system frees a packer to perform other
tasks, but this system requires a recirculation system, however, which adds

complexity and cost fo the dispensing system.

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




whereby the size of the opening can be varied for filling different sizes
of containers, and a shutter for opening and dosing the outlet. The extent
to which 5 the shutter opens can be varied to define the variable size

outl et when open. |In accordance with another aspect of the invention, a
met hod of dispensing a flowabl e dunnage into a container conprises the
steps of adjusting the size of an aperture at the outlet of a dunnage
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to open the shielfHlode? @hlafidr, S BAEMNG thelshaterits Qv amuragémaﬂmol nto the
contai ner, and then noving the shutter to its dosed. |t|@g% According to

anot her aspeiﬂe @ntainge TRYRIROFINg stersamfuiier ickde Fqvilg theod Tonprises a
di spenser i n bdieinng c%@e@k&xinﬁlty td bfequgbdg&brfddgel&lmageudemll oPBalfsladw i nto a

cont ai ner, e outlet bein Si and a
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the rim forommﬁmgeraﬁlﬁbh(alswmnmmhpmrtdepth dimexmrdorr@mbmagmnﬂl anot her
aspect of th HA}/entlon a dunnage di spensing system conprises a di spenser

havi ng a 1|§I u 'y of outlets which can be 30 Individually selectively
opened to di spenmcdun@agandth@msp&t@étmmwommermetbtﬂd efrdispansiag 8or r espondi ng .
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an outlet of a dispenser such that a shutter closing the outlet is focated in close
proximity to the top edge or edges of the side wall or walls of a container, moving
20 the shutter from its closed position through a plane that is paraliel to the top edge
or edges to open the shutter to allow dunnage to fiow from the dispenser into the
container, aﬁd then moving the shutter to its closed position.
According to another aspect of the invention, a dunnage dispensing
system comprises a dispenser including an outlet through which dunnage can
25 fiow into a container, the outlet being bounded by a rim residing in a plane, and a
shutter movable in a plane parallef to and closely adjacent the plane of the rim
for opening and closing the outlet.
According to still another aspect of the invention, a dunnage dispensing
system comprises a dispenser having a plurality of ouflets which canbe
30 individually selectively opened to dispense dunnage from selected portions of an
area corresponding to the collective areas of the plurality of outlets, and a

controller for controlling opening and closing of the outlets.
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I n accordance with anot her aspect of the invention, a nmethod of dispensing
a flowabl e dunnage into a container conprises the steps of selectively and
i ndependent|y opening one or nore of a plurality of outlets to dispense
dunnage therefromover an area. 5 In accordance wi th another aspect of the
I nvention a dunnage di spensing system conprises a container support for
supporting a container, a dispenser having one or nore outlets which can

be individually sg %B}d‘éﬁé%’wiﬁpé‘fﬂﬁﬁ’erta@pedﬂbStﬁenﬁrentdmnaaWQddWard an area of
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anot her aspect of the invention, a o) ' S} & eaypdel € dunnage
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si de. wal | 19r H@aFPUaipes: ?'nga Eﬁﬁﬂgﬁf@ﬁgﬁ%\%gé step (B:an i ncl ude rotating
the Wi per nepgeoulesdasedidndnpudfrostifje ablead @@ 88Ot he cont ai ner, or the
renoving step can_inglude.mvi hWRfion RdRnnadedigpgrsingmenber . _
According to anot_ﬁg?or ig%gocﬁt'ngﬁb@greéélb%gﬁﬁegﬁ _6!1?1 aut 8{?&% @unn?ege 25
filling syst ayseonmnisiess adatnage dspensesiraverifing a coutane; ¥ Ivaklifnage
material, a h er Lbnd £ BoHigneramod awipenspadeder t hat can
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a net hod of spensi ng dunnage matecrjal. conpri : i.Ng steps:
regi stering a coﬂ@@qrﬁestqwan%%taéf’ﬁ‘éﬂ §IMVERIG aﬁ%?é?%ncﬁsﬁghgﬂ%hute in a

di spensing p%sﬁJvJa‘Blé dunnage into a container comprises the steps of overfilling a container
with dunnage and removing excess dunnage by moving a wiper member relative
20 to the container. The wiper member is spaced above a top edge or edges of a
side wall or walls of the container. The removing step can include rotating the
wiper rhember across the fop edge or edges of the container, or the removing
step can include moving the container under the wiper member, _
According to another aspect of the invention, an automated dunnage
25 filling system comprises a chute for containing a quantity of dunnage material, a
shutter at the boftom of the chute, and a controller that can selectively open the
shutter to dispense dunnage material and close the shutter to separate the
dispensed dunnage material from the dunnage material in the chute.
in accordance with another aspect of the invention, a method of
30 dispensing dunnage material comprises the following steps: registering a
container in a container position; positioning a chute in a dispensing position
relative to the container position; opening a shutter to dispense dunnage material
4




relative to the container position; opening a shutter to di spense dunnage
material 4 fromthe chute into the container; closing the shutter to
separate the dispensed dunnage nmaterial fromthe dunnage naterial in the
chute; and noving the chute or the container away fromthe di spensing
position. In accordance with another aspect of the invention, a system

i ncludes a 5 chute connectable to a supply of dunnage material for filling
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t hrough whi C*aufnﬁs o SLBRAGS tHERhatd Ak I6RNcdRsding witbadll plane af ther  beneat h t he
bottom of the ¢ u?e. The system can include a sensor for detecting at |east

one di men$® orpoBfaine0 the container to be filled and supplying to a
control | er i nf or mpt 4 skepfing ainby@mefit, the lehutd dnakadescht astemsi sybstaptially mensi ons.

Based on such information, the controll.er A4.k.0l ; i ze of the
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control | er c&??%ﬁfr}e&?tﬁrpﬂ?%ﬁhvee&%%%%én‘?uoo%?'ﬂ g]ﬁ@e Qrﬁ?@%ﬁfg? "or. the bottom of
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dunnage material can pass into a container beneath the botiom of the chute.
The system can include a sensor for detecting at least one dimension of
20 the container to be filled and supplying to a controller information indicative of
the detected dimension or dimensions. Based on such information, the
controller controls the open size of the shutter aperture in the bottom of the chute
such that the size is less than or about equal to a dimension or dimensions of the
container opening. A height dimension of the container also can be detected
25 and the controller can control relative movement of the container or the bottom of
the chute or both thereby to locate the bottom of the chute in close proximity to
the top of the container.
For containers such as boxes with flaps, the system can also include at
least one flap pusher to move the flaps of the container outwardly and clear of
30 the chute, as the bottom of the chute and the container position move toward a
dispensing position whereat the botfom of the chute is located at about the
horizontal plane defined by the upper edges of the side walls of the container. In
5




30 the chute, as the bottomof the chute and the container position nove
toward a di spensing position whereat the bottomof the chute is | ocated at
about the horizontal plane defined by the upper edges of the side walls of
the container. In 5 an exenplary enbodi nent the flap pusher is connected
to and noves with the shutter. The present invention also provides a

nmet hod of di spensing dunnage material that includes the steps of
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dunnage the side walls of the container can be brought into close proximity with the
bottom plane of the chute. '
The present invention also provides a dunnage dispensing system as
shown in the drawings and described in the text.
20 The foregoing and other features of the invention are hereinafter fully
described and particutarly pointed out in the claims, the following description and
the annexed drawings setting forth in detail certain illustrative embodiments of
the invention, such being indicative, however, of but a few of the various ways in
which the principles of the invention may be employed.
25
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic and diagrammatic view of an automated dunnage
filling system according to the present invention.
FIG. 2 is a bottom view of an outlet of a dispensing chute and an
30 exemplary shutter porfion of the system of FIG. 1.
FIG. 3 is a cross-sectional side elevation view of a modified dispensing
chute and shutter in accordance with an aspect of the invention.
6




filling systemaccording to the present invention. FIG 2 is a bottom view
of an outlet of a dispensing chute and an 30 exenplary shutter portion of
the systemof FIG 1. FIG 3 is a cross-sectional side elevation view of a
nodi fi ed di spensing chute and shutter in accordance with an aspect of the
invention. 6 FIGS. 4-6 are sequential schematic cross-sectional elevation

views of a chute provided as part of the systemshown in FIG 1 in

relation to a contuaesq 4haladshdtSiitheib blcad-sutohatbiarigeviefis a7 i s a
an
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general ly by ref efggges QRS Ble schématibhpiesyetohal@riatoropidhalsysten o
automatically supply a flowable void-fill dunnage 11 (FIG 3) to a

cont ai ner 12.Shﬁﬁ“§“§§-ﬁs‘b7ea'lfb%e wi thout first measuring the void volunme or
si gnificantly undefefif kia@henattveidevidw bi yeg abdtbercatgrastne dunnagefilioh one or
nore articles or obj ec&.s 14 %FI G 33 af e packed for shipping. 20 The system
10 gener all0y 8¥5ia9t fesoeiing fodhe PEPPUIMVERIOMs " supply 20 of  dunnage material, a
regi stration syst gne2 isa sehahatictey view pptetsygtemfaFl@uliporting the

container 12, and a chute 30 for dispensing the dunnage into the container.
As used herein, the terns dunnage and dunnage material are interchangeabl e.
An exenpl ary container 12 is a DEWEYDPESCRIBN®bar d box, as shown in 25

010 waiTs St pePUEAGRLORED O, Snsedl grtdos ey i
and four fibapsystem according to the invention is indicated generally by reference numeral

10. The system 10 is operable to automatically supply & flowable void-fill

dunnage 11 (FIG. 3) to a container 12. This can be done without first measuring

the void volume or significantly under-filling or overfilling the container in which

one or more articles or objects 14 (FIG. 3) are packed for shipping.

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

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

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

30 the top of the container 12. The top edges of the side walls 34 define a top
plane of the container 12 at the fold line 38. To facilitate filling the void around
the arficles 14 in the container 12 with dunnage 11 from the supply 20, the flaps
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36 extending upward fromtop edges of the side walls to bound a generally
rectangul ar opening at the top of the container. The flaps 36 are fol dabl e
along a horizontal fold Iine 38 at the top edge of the side walls to close
the opening at 30 the top of the container 12. The top edges of the side
walls 34 define a top plane of the container 12 at the fold line 38. To
facilitate filling the void around the articles 14 in the container 12
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dunnage ready for 8|§B%H I'Ng. i

store and provide dunnage to the chute 30 and the container 12 as needed. The

dunnage can be produced on-site or at a remote location . To produce dunnage,

a dunnage converter 40 optionally can be used to convert a stock material into a

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

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

30 the chute 30 bounds the outlet of the chute 30, and typicaally resides in a
horizontal plane. An upper end of the chute 30 is configLered to receive dunnage
11 from the dunnage supply 20, and a lower end of the chwute 30 includes a
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25 The chute 30 guides the dunnage fromthe supply 20 to the container 12,
and typically includes a generally vertical passage for the downward fl ow
of dunnage therethrough and out an outlet by the force of gravity or
otherwi se. , Referring to FIGS. 1-3, an exenplary chute 30 has a
substantially rectangul ar cross-sectional shape and is fornmed of sheet
metal. Arirn 53 at the bottom of 30 the chute 30 bounds the outlet of the

chute 30, and typically resi I ey gigper end of the
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flows, but t Pustrat ed shutter 50 also 15 opens and cl oses the outl et
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both open the outihgishahé saebi sty inblRdepte iplatembRbers/4 hatdeiineethy, t hese
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60, aperture is defined by one or more plate members 54, the outlet of the chute 30
can be opened by a separate transversely movable shutter member 55 to allow
20 the dunnage to flow therethrough to the container 12. The shutter member 55 is
mounted at the outlet of the chute and adjacent to, above or below, ihe plate
members 54. The shuiter 50 is controliable via one or more actuators 60,
independently moving each of the plate members 54 to open the ap erture 52 to
the desired dimension and the shutter member 55 to open the outlet to dispense
25 dunnage 11, and controlling the shutter 50 to close the outlet and th ereby
separate the dispensed dunnage in the container 12 from the dunnage in the
chute 30. .
The system 10 preferably positions the shutter 50 and the outlet of the
chute 30 proximate a fill line of the container 12. The fill line is the desired level
30 at which the dunnage fills the container, which coincides with or is above the flap
fold line at the top plane of the container 12. By positioning the shutter 50 at the
fill line, in closing the shutter 50 the shutter aiso levels the dunnage 11 in the
9




I ndependent |y noving each of the plate nenbers 54 to open the aperture 52
to the desired dinmension and the shutter nenber 55 to open the outlet to
di spense 25 dunnage 11, and controlling the shutter 50 to dose the outlet
and thereby separate the dispensed dunnage in the container 12 fromthe
dunnage in the chute 30. The system 10 preferably positions the shutter 50

and the outlet of the chute 30 proximate a fill line of the container 12.
The fill l'n%ohﬁa 122958 L Mleb £URkss dhvitbe WhdRing R iskmaaghe tiuhbagd he
cont ai ner COi Nncl | s abov e neat the top

fla
pl ane of t he dispenachisrtha contaiger J8s TISEIPAY © ?‘i’?@ s¥ﬁ8'ﬁ”tﬁ]r's gﬁs%rfbet fill Iine,
in closing the shudtfigecP the shutter also levels the dunnage 11 in the 9

contai ner 12 and separates_excess du e above the t he
dunnage di spensedhe gystera 18 6# AR %aq‘?w?vg@paé&?m@? tiygt lh&slgqs(%geé)rnmlo i s

described 4 ng m&@n%%b%kd rdiéteao a3 Rigp pugfemzlﬁwamam mbebld mithude a

fl ap- novi ng assenbly I ncl udes one to as
flap pushers rr@zanrﬁaf th&rSE“tFﬁW%:l encgpEge OH%%'EP'? %p”%?g% F‘% 'ﬁé'r {F?
encour age ong, RlovaBlikvald, %pﬁr&ﬁuﬁﬂertﬁwb&mmaummhmso tas teo\pettomtafdital, out

fromunder the bottomof the chute 30 hute 30
t he cgnt ai nefh %tﬁﬁﬁd?rtth%%OW\FésF%%glzgi ?l‘ée 8\“’%@5"&3‘%&%@@‘&{943&’”{: ghgwn Igr

FIG 4) wher gsHoa ,dlmeznwm@ theltiispénsirg qutiebis pmenath&ec@nt@hﬁref&" et | 1ine.

10 | I trln, heet

mat e::]l gln exe ar%‘:ﬂ“? H’B‘?ﬁtﬂh@ ﬁapﬂ#sﬁ&ﬁq}ﬁagﬁg %r%%ntgfhessﬁﬁt ter

50. The fIapcomtmmto&ﬁdmdveMelwtbalpdammbpr&% @ftheﬁb@tfew@él ke flaRgage a fl ap
36 when the r]_g ts(ér %%Pr%ggwtheﬁ?étggﬁ%ep& eéglg‘éaéafffhﬁﬂaﬂhﬁé}ﬁiheGZ and the

flap 36 hel p8YY'Y 0 nobve outwa the flap pusher as it
noves with tlalauttdréﬂe:pe% Fristitrebet®een thedlap puahenPa ond e fiagr $HBEIPP 2| ude a

64 i
i;antscﬁ; contjgﬁ I -’ﬂla;?go %Q&fﬂ% gw?’tﬂ thd Mp FBh&s nﬂﬁoaés wigagle gae di mension

The sensor could alternatively detect a
code or iYidi gientehad. i dentifies the container and from which at |east one

di mensi on of the ﬁ%ﬁtéﬁ?io%%%é?%ﬂﬂb@é&nw @scrbarasafﬂmectﬂﬂeao more of
the wdth, length an
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could aiternatively detect a code or indicia that identifies the contairer and from
which at least one dimension of the container could be determined, such as one

20 or more of the width, length and height of the container. The controller 16
determines the dimensions of the opening in the container 12 from signals
provided by the container sensor 84. The controller 16 then control s the shutter
50 to open to create the aperture 52 in the bottom of the chute 30. “The aperture
52 typically has a size that is less than or equal to the dimensions of the

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

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

fill the container 12 with dunnage 11.
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determ nes the dinensions of the opening in the container 12 from signals
provi ded by the container sensor 64. The controller 16 then controls the
shutter 50 to open to create the aperture 52 In the bottom of the chute
30. The aperture 52 typically has a size that is less than or equal to the
di mensi ons of the 25 container opening. This facilitates filling the
container 12 without requiring a subsequent operation to spread the
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transporting al ner hel ht di mensi on can i ncl ude the
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As the container 12 approaches the chute 30, the container registration
20 system 22 positions the container 12 in alignment with the outlet of the chute 30.
This generally requires moving the container 12 or the outlet of the chute 30, or
both, in one or more orthogonal horizontal and verfical directions. For example,
the container 12 can be centered on the conveyor or other container support.
Alternatively, the container 12 can be moved against one side of the container
25 support. In an exemplary embodiment, the registration system registers at least
one corner of the container 12 on the container support 26 at a container
position. This locates a corner of the container 12 relative to the chute 30 and
the outlet. The illustrated container support 26 is an extension of the conveyor
70 for positioning the container 12 in alignment with the outlet of the chute 30.
30 One way to register or position the container 12 is to use angled rollers to
maove the container to one side of the conveyor. Another way to register a
container would be to use a pusher mechanism to engage the container 12 and
11




20 system 22 positions the container 12 in alignment with the outlet of the
chute 30. This generally requires noving the container 12 or the outlet of
the chute 30, or both, in one or nore orthogonal horizontal and verti cal
directions. For exanple, the container 12 can be centered on the conveyor
or other container support. Alternatively, the container 12 can be noved
agai nst one side of the container 25 support. In an exenplary enbodi nent,

the registratl Optogéﬁjg%a%swg pg E(%ns wﬁ:udlnﬁ?&&ne §8& S 8ip Hdrhe cont ai ner 12

on the contB{4%d contarner position. |s | ocates a coner
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chute 30 V\nTthHSfﬂ&?fé’tﬁ'“Qré“PH’%tzal@' %ﬂ'f %h\“?e éﬂ%%gr'{w@%Mt@g adcre the shutter
D11 cal o e e e ?@Tﬁcom
6 Iit |81 ai ner
suppor t 26'%P‘"°?‘Wéat%melfmev§ OfQIﬁeecod'g '?%%zg?ss%kﬁ’gm\é}ﬁutie 33 or both, is noved
into thes dlg%ﬁémy@ua‘)étﬁelfﬂpfalﬂllﬁﬂe% he outlet at the bottom of the chute

te the fill, | &S, 4-6. Th
:‘lsl Frloéi/gﬁ © Sﬁﬁé?'ﬁmuﬁefv" dege‘bove h%&(rf%r% erli% lcérﬁlgﬂ??‘g‘éﬂp d;t control | er 16e
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con a:ner
support, the chute, or both, to the dispensing position. Generally, the outlet and

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

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

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

to the bottom of the chute 30.
' 12




container 12 with the flaps fol ded out of the way and noves the contai ner
support, the chute, or both, to the dispensing position. Cenerally, the
outlet and 20 the bottom portion of the chute 30 are noved between the rest
position (FIG 1) and the dispensing position (FIG 4) relative to the
cont ai ner support 26 where a container 12 presumably is registered. The
bottom of the chute 30 typically is novable vertically toward and away

fromthe contain r htht BaWadh the botibd of tHel chaterBdvanditine one or nore
directions trans%?iée‘%erﬁ%%rtincal direction. The ég s{ga%i nger%eétween t he
sipts §ar YRIGFY §

shutter pl anendaidertsuppariols, bt caoperatighvilfi tefap 24 provi de the
desired amouplho QBEdk hhos FOSTOUAAd1 2q8dmbdreRITaN @gelushe o
accormodat e ‘Sett |ngJ of the dunnage duri nl% %hl nthand/e%in o apply sone
pressure to sm@edﬁmﬁw@gmnm@eg%%% qsreg‘gie&f.eq”ﬁ% COnt ai ner support
26 al 50 gar il e Ry LaBbamnt B8dep pager 6aiumtgendliot o settie in
the 30 contdiner 12. Alternatively or adgi i%@all% \}eg‘?hec%t;%@hér%r 16 can
control an theshufesplatsmember2yoeeniag NS %'%Fsr RLFPG ove the cont ai ner
suppor t ZS f&ldathis\{?psté@o;sé?ﬁhb;ﬂhﬁsﬁm iﬁl;t]hd dumtaifart1. Ince i e arex| at i ve

novenment between the bottom of the chute 3 L ner support 26,
i n cooper at i BAVEH FoM ﬁﬁépffq%éﬁf'%ﬁ%ﬂ?é‘r*%a%ﬁ?”?%ﬁ‘?‘geif ft)?/& gﬁ%ﬁé&gét | east two

adj acent f | gR&inAforPfelditootioal, ke batidm(of thepaute 30 G8) pushdirfiaps theThe  shutt er
50 can begin opening before the t [ t he di spensing 5 position.
Since i n18n EFeHIAFGY OHBGH W&W‘&ﬁ%ﬂ%gaﬂ)"gﬁﬁ er 62 is attached to the
shutter plate membekcofblierotsecdnTgotetbe shue Beor 5@ @ninertpPetZE@t #] ap pushers

and this helps to open the f] | SRRl Riingkke vélisarolihe flaps are
noved from a‘%”ﬁélreisﬁﬁ?&(?rolpg'ﬂfzgﬁﬁ egc otlngbn&@%pr om“?réém?ng fort vaf jve degr ee

i nclinati on gbgdas i4/m thecontainérci@l For peantii tomertroliers! 6a0@V8%& an push the
flaps the 10,res ; d Lty fdr@rfir@BEied ofdiieent ati on. The
controller 1%'“&%%0 ﬁ%@éﬁéﬁﬁ%@éﬁh?é@ggﬁaﬁg?gg&gont ai nerlr il

[ > ] su \p rt| 26 at a
vari abl e15peed dontimys mesing:the igButeyie the dﬁpﬁﬁﬁ'%f’?%“%‘f?tédf"?@@&ﬁ ™9 ing the

voi ds ar ounq, ec’tmaﬁﬁglﬁw&r“t ér?thté*’ﬂ?st(?é’t@tf@ia%boﬂc?perlﬁdrofﬁm@mfhem“ﬂwemont roller
16 can npbve ?he chute 38

for a first {Scpretsdably, buf mpé%ﬁséﬂhﬁ br@gqsq% pﬁ%ﬁﬁ%@{‘sﬁgﬁ?ﬁgr@{?ﬁt #éevfl)yt 1;] 2st rate
di spensi ng AR Midhlof thel @l 30/@lbyesshto e vicinity of the flaps 36 of the
container 12. The flaps also can help to capture the dunnage within the
20 container 12.

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

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

30 the void fill sensor or the sensor can be aligned perpendicular to the fill line to
detect the fill level. When the sensor 88 determines that the dunnage 11 has
reached the desired fill level the controller 16 automatically closes the shutter 50.
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rate that is slower than the first rate for a second period of tine.. The
controller 16 preferably, but not necessarily, begins opening the shutter
50 when the bottom portion of the chute 30 noves into the vicinity of the
flaps 36 of the container 12. The flaps also can help to capture the

dunnage within the ~ 20 container 12. Once the chute 30 and the contai ner
support 26 are in the dispensing position showmn in FIG 4, the controller

10 can Tu 1y operbd, tﬁ@%&tﬁ'&rﬁﬁ%i%%\kﬂ%e éigﬁéﬂséﬂdaﬂ%’gbuﬁe ThieZe. Qoeni ng the

shutter 50 allo unnage the aperture 5
gravity and €ontainerseipRast %&Cﬁfh'”@‘H@e Yhrelipmiblets a dAf'tet‘é?"’?é AP - erm ned

period of tigmyy %H%&hHéé 1.ﬁQhé?éd?r?a@r&rtmqaewarotuﬁ@rcﬁ%ungtth@emmersseparatIng
t he remi ni ng d[u In the chute 30 fromthe dunngfi?lﬁin t he ontal ner 12
e

that is aboviBegauge W@ag%tﬂ is ghirgensed Shrqueil RN ERfElrg %"“”%88 G 6.

Al ternati gel e spe\dpit d(ohiakne‘— GH&hn@ﬁ@ﬁ.@ﬂheB&Je@ﬁmnﬁ@mlm@ fohsprdagaé of dunnage
11 in the contai ner 12. 3% sensor aligned with the fill level line
S

can be used %'lneeeﬂﬁéﬂfvaﬂef?qrﬁ*"%f or or the sensor can be aligned
per pendi cul ar t o gree tid dHutter STehdstloseE thes thuitd180 tark be teturabd frithdine t he sensor

88 determnes that the dun e 11 has ea ched 1 h sl evel the
control | er 14SRRISHARCFIA] tf’;}ﬁ%eﬁég%s&?ﬂgt Q’ﬁ Yy ra%o%iwggptﬁ%ért Re shutter
50 al so | evedr wilRiraliispee shdtedonaiatye td the ﬁnmmewummmammpmves 26 can

i ncl ude a_vi tion tabl | ven| ng the
dunnage 19 . %r a}ﬁ'ée dyees ﬁa?b‘fﬁ’f tﬁl%g}ug %e@rey Gé)?' ﬁéﬁ?% %%D%QH m?lt ter
Because t he dbwisagem $tbpigatedi saendistargh rthmgjmtm'mardﬁe‘ronuithe o@gtatrﬁat
approximates_5 th of eration is
Fequi red t o ppeage fESofle bt 1 oRuriab, kRS eepR el bRIGRRCT |
shutter 50 hasr teapedng ahbserumtecle®dcambhiapingferraxeepler dirhe ﬁ@nta'ﬂ?"spenm ng
position to t shutter 50
and wit hdravivlg ﬁ‘ea [yﬁéwtﬁ&?‘ﬂégé)%ligltcgﬁ H%Bégtt %Bg%ﬁ?%%]égfig"ﬁd t'(ﬁger@t 26 al so
removes 19 adulnn@ge thaeindandreegered in plarsy Althpghssame dynnagd &1 EgRtIB| | er 16 al so

can control erB@etrQ%lB%&{& fRAS4ARe &ﬂﬁé?neﬂzambtdltﬁ@hﬁm%ﬁah@w@mat ai ner 12
fromthe contai ner upport 26 to a claqsing station @P&gz%aqp where the

flaps 36 carﬂuﬁéagﬂhﬁlék!‘"aéﬁéfoqaﬁbf hep evfficigntaeriiense oF willye as by taping
for exanpl e.qddngtthen&RHealiNAGt damage the objects 14 packed within the container

12. Dispensing dunnage 11 to a fill level that is above the fiap fold line 38 also
20 allows for some settling of the dunnage during shipment without compromising
its void-filling capabilities.

The automated packing system 10 thus presents an exemplary way to
automatically fill the voids in a container around one or more objects already
placed in the container without significantly under-filling or overfilling the

25  container with void-fill dunnage. The void-filling system has a short cycle time
because no subsequent dunnage spreading operation is required, and operates
efficiently because the void does not have to be measured before filling the
container, which is particularly advantageous with complex-shape abjects, and
because over-filed dunnage does not have fo be recovered with a recirculation

30 system.

Another method for filling a container with void-fill dunnage includes
pouring an excess of flowable dunnage over the container to fill the void around
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Is of a type without flaps, a lid can now be placed over the opening and
the 15 dunnage therein and secured in place. Al though some dunnage 11 m ght
lie above the flap fold line 38 of the container 12, due to the nature of
a flowabl e .. dunnage the dunnage probably has sufficient resilience or wll
settle so that closing the flaps 36 will not damage the objects 14 packed
within the contar ner 12. Dispensing dunnage 11 to a fill level that is

above the fl a 8 als 2l h QV&teiGh mmﬁaﬂ-ﬁsl
rhél f the dunnage
during shi prre '%Pr atrpt?c%rr'ﬁ@%rr@g%&]e 2§30| dr fTilll ng_l cap %?c{)r ties. The ’

aut omat ed pactypmgll;smqme'maﬂr@crrmw@meﬁﬁ%ﬁt@wee%eﬁ?ﬁ@f

automatically fill & {HEhe b Wiho®A®h HGsmarade ects
already placed i nSL{ H% s\é Z‘?dn@r 'E‘)%t Si enr fi car?tl gdg%]afr I IbJ| ng or

over-filling arhtegémrailgmwfldeera dﬂwmﬁf?f&rmrﬂng oyt Hielges 5% %5 111 ng
system has za ghord, %Cclf%uf&ﬂ%]% 66278 2URFe VD teem%ea*&@é dehhagagsovenr eadi ng

operation |s require erates efficient t void d

have to be rreh@moeta! fﬂbﬁ!@neeatfor pbovadhe toe of sioat Eﬁ{ef ggwﬁ ﬁaq @%Mrt i cu?gfl SOt
gdva“t ageous &éﬁé@b £001k e ApaRea RIM BElts 2 ;ﬁﬁduonlata@am&m fteontbliddteat dunnage
oes not  have t e recovered wth a re i rcul tro S¥3d GAnot her

met hod for filheiwiperdOcansapeRACTRRS: the {ap A 1he 'I’cf %gérg[mp ? gg}s pouring an
excess of fl opahl Q"h(é'%{]&ié‘rﬂ%o%ﬁsfm H‘FEIGSOVI'eaﬂ Bailsotinclidesla doh@ingosebrartound 14

one or nore articles In cont ai ne f
typi cal | y 1Peqgiithefory °F§6Prr‘v@r}ff’ra¥% t@r’f 'Eé/vfﬁﬁ?ﬁ'sgﬂﬁemve(s?’rpa {)mér’ ggover Jt]I g oo
g\égrg OWangugcﬁeer:ﬁceS?%fr@@oﬁQefwﬁumpé 6§ arg thbwiper#bhod is shown in FIGS. 7 -
, erally es .a 62
a container 5 64, ”g'eél P'ﬁtég ¥Stm%§¥{?j‘ seoé’éc éfgfunﬁ%ecﬂeﬂﬂg%&;é‘é lic{bggﬂ;' ;elgiegg °
gznn;ﬁ_ge ?Poverzarogetbnﬂgn%ﬁcednsﬁsnbingplsapmyatﬂmvab@mmﬂtcﬂwnﬁ@e Bre sWECecont ai ner
e flap-fol di.n evic
% q_ﬁﬁ WS&F%% En%kﬂa &&Erkllaﬁgﬁrré’éﬂy for b Endatin® of for @

pOSItIOI’] at o can SV\BeP across the
top of th&5c0ﬂmr@lthehorﬁner @4 unt édentadgdt ke horprwpﬁmsrcwetrew by OUCHEEWn i n

FIGS. 7 and ﬁ]sa{ S(fr%)eﬁgé é{ﬂﬁ’rﬁg@e%ﬁnE&Itrﬂgéusw&ﬁ%l;mlﬂt&rtl‘y% E'&@ntﬁrﬁér%tpés a

conveyor Ves ORt a
t he sour ce ofrt phassaatoldb a fllrrene henagiiplae h?’gper 74. The sys'%em oan agg devi ce 62,

include a sensor 80 for detecting a container 64 entering the fill zone, whereupon
the controller 76 can control the hopper 74 to dispense dunnage. The controller

20 can control the speed at which the conveyor 72 moves the container 64 through
the fill zone, and can stop the container 64 in the fill zone for a predetermined
dwell period to fill the void in the container 64 with dunnage and mound the
dunnage above the top of the container 64. Excess dunnage that misses or
overflows the container 84 is recovered by a recirculating assembly 82 and

25 returned to the hopper 74.

The wiper 70 is configured to clear excess dunnage from the widest
container 64 expected in the system 60. Accordingly, the wiper preferably can
extend across the full width of the container support, which in this case is the
conveyor 72. The wiper 70 mechanically moves or pushes the excess dunnage

30 above the fill plane from the container 64 for recovery by the recirculating
assembly 82. The wiper 70 is configured to remove all of the dunnage that is
above the top of the container 64, in the case of a fill plane at the top of the
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In the illustrated system 60 the source of dunnage 66 includes a hopper 74

for storing and di spensing a supply of flowable void-fill dunnage. The
source 66 can include a nachine for making the dunnage directly for
di spensation or for 15 filling the hopper 74 until it is needed. The hopper

74 is controlled by a controller 76 to dispense dunnage either
continuously or intermttently to,a container 64 as it passes through a
fill zone beB&ﬂ&lhertdleomwﬁﬁtzviiﬂcaﬁrﬂiEpwtsinemoclaaWa& predefenpingd@mgudensor 80

for detecting a container eﬂ{;”g“ ns%?%enf ﬂdgh'thét‘&é%ﬂh‘é{‘&rﬂ%ﬁ;@‘i t he

control | er 78 ®%aS f“%‘?”‘?f‘?ea spenSe dunnage. The controller
20 can cont r ghe libgratapeigesis nvdmnteb td bee sxdﬂvbt?@pOMYWOé@tﬂtﬁé ap@HieRi ner 64

t hr ough theflll zone andc r dgill zone for
a predet er m A88 alGRYSPS H@rwrgar ?SW 7&% tﬁg% e g[br%d(}srtl%rgﬁ]ner 64 with

dunnage amd ﬁaylﬁtdThbanpaﬂﬂnrmmpe:aabevemcai@admptabfeSLOHBatdtﬁﬁ"at?%er 64. Excess

dunnage that m oy Behabiflg differ &G avRREdr by a
recircul at i n@orﬁ@grg @f’%ﬁ#%ﬁ %%rngﬂlﬁttég the %p or 74, gThe wiper 70 is
configured tm ctéaf:akcessmiesmgwmnagmteﬂm&mﬁtﬂﬂéﬂmeﬁé@h tSPARANY AN expect ed
in the system 60, ngly, the wi per preferably can extend across t he
full width o?t‘f%é‘acégﬁ@é%ﬁer port, which in this casg IS the conveyor
72. The wiper 70 [m&&amﬁm&ﬂnlﬂwsﬁmb@@méﬁt phawus FES 3Nl afyl 30 above

the fill ,pla Sloffiey ma@émmvnmsrbemd&u[hatu ng
assenbl y1@2 ﬂ?’HEéﬁ%@]&%@%ﬁﬁ%ﬁf“f ured ?)rg re %nnage t hat

is above t httﬂlStSthe@fgqihétaBmW'ﬁ@rr tends Wﬁ@"t‘?ﬁgﬁaﬁﬁosﬁ rﬁﬂ oy 4" Pi%ane at the

top of the %t&t‘?é?t‘@'d&%s@éjam efrthélbﬂrefa@awspsahssereanTﬂmawnn@sﬂﬂpmveldsto | eave a
pr edet er m ne

oot % e camsalongace i1 PaRBr sfraAal e hRREBRToRS 2Penc i
the conveyordiRr theWildrep :ﬁ@hﬂal[ﬁémuﬂaﬁlefw na¢ witiadiffesnt sige apfainerso sweep
vorti cal My s aeredon <Bfe e R BucabChitstnebSe I RarRoe 22 “Glnnage
from contai I‘ﬁj’;ﬁp[ﬁtamilngg different heights or to clear excess dunnage from
282§ :: 2:; S ?L ;I bhlpls ??OV\%{&{}P. Ignlél ab%rofglgé @ﬁbﬁ%ﬂnﬁgﬁnﬁl gfcgﬂc@sfs nd 10 a
system 90  The dunnage dlspenser dispenses duhnage continuously as the contamer
moves thereunder, intentionally over-filling the container. The wiper 92 then
20 levels the dunnage at the fill plane as the container 12 is moved thereunder.
The wiper 92 also spreads the dunnage in an upstream direction and directs the
excess dunnage removed from the container 12 to the recirculation system 82.
Yet another system 100 is shown in FIGS. 11 and 12 that igcludes one or
more relatively small fill chutes 102 that are individually controllable to open and
25 close as needed, depending on the size or shape of the container, to fill the void
in a container 104 with void-fill dunnage. Unlike the systems described above,
this system 100 does not include either a wiper or a shutter to fill the void around
one or more objects in the container.
Specifically, the system 100 includes a dispenser having a source of
30 dunnage that includes one or more outlets at the ends of each of one or more fill
chutes 102, and a controller 110 for controlling and communicating between the
various elemerits of the system 100, including controlling opening and closing of
16




10 includes many of the sane features of the system 60 shown in FIGS. 7 and
8. In this system90 a stationary w per 92 extends continuously across the
path of a container 12 downstream of the dunnage di spenser 66. The w per
92 provides an obstruction under which the container is noved as it passes
out of the fill zone. The wiper 92 is vertically adjustable for use with
different size containers, 15 and its |ower edge defines the fill |ine,

typically, bug ngneﬂa%&s*éaéﬁgelaonnﬁg&hé@ramoveh@aémama | TypaliTHiestisy st em 90
also is suitab

cont 1 nuous” dunna roce unnage
di spenser di sgbuiee02rIRrPRgEeIRSFAT RIS %@W"I‘#@%BE‘P%W por ‘Ee b %es

thereunder, i @Bﬁé\héﬁﬂﬂvh:ﬁh méesrystfahﬂoorlgdééI% e@ioMhaiilnetrated kmbodipent 92 t hen 20
| evel s the dunna e at the f cont ai ner

e
t her eunder . BdeF 98?‘-’@@ off awfiets EF‘@%@“’E Qﬂﬁ{ﬁ‘gaﬁd " ?ﬁu@pgip%eam di rection
and directst bkﬁemgwé@sg st a"rﬂrfmxcadtefdaﬁmsembm @oatphirality ofiftiets t he

recircul ation system82. Yet another s 11 and 12
that incl udesaﬁ‘i@' gHtesrandeRYds d\)@l"'gfe PPS’l%anIac(?ﬁgEh%\g&f@e{j:h@] are
i ndi vidual |y gQumtdsQirbadihg ricke auiets ravae theXideodfdiseconyeye egdeinst whighdheli ng on t he
size or shape of the contaln to.,fil 104 with
voi d-fill dunRY@NeEEe T?Q'Sfeﬁ‘é sv'éet@r%'ugés‘@?|%Rhgmgﬂnﬁaw%é&o % em 100
does not i ncl pgtneditd h@ber&e\MungeCfronasethmed portions dfianlaresheortaspendiidddnd one
or nore objec e cont e ally, the system 100 includes a
Ithgolotitpees s mmh g chbaS,

di spenser thav nage i ncl udes one or nore outlets
at the ends of eamhedlﬂJstuatedeystemrIGOfalsbllncluﬂealae'gdtm@ﬁns%ﬁﬂﬁé!P%tEﬁ@F‘erl ler 110

for controlli ﬁﬁgﬁﬁﬁﬁgﬁgaﬂ'ﬁé %ﬁ)éﬁ%@@éﬁ’@?@mﬁlﬂﬁea\ﬂ@%b@%S Qrmﬁﬁ&v@f t he

system 100, I ng openin l osin 6 the outlets to
di spense dunnmgélapmm‘raecﬁmmﬁrw# ah@mmtm wsgrwmqa;s@qr@dthwdt{! RE2fill chutes

102 are Spaceg%?a%%mam@ sGR5F 23088 GsIcn Wles)tefi NTRE widbe wi dest

cont ai ner for I's designe The i ustgﬁ;tego nmbodi ment
i ncl udes a5pl senabi 10p gﬁfmtﬂwleét?@dseﬁﬁﬂo&sltm W!Q%b?fége D o ef regul ar

array. 5 Altejpal bé/r%é’defﬁnealbpﬁloén@ybr ¢i2 maﬂnﬁwdslth@boﬁtﬁnszam:tbmuged or a
plurality of outlets and chutes can rovided in jrregul ar
ek b

posi ti ons acresyatens 198siThasithpensar 10&eRHNAWISH IRABEATEY fbre out | ets near
the side of tHRts:QRYRY,T6r HEAIpRS thatbkiehdd foss the width of the conveyor 112.

The illustrated fill chutes 102 are arrayed across the width of the conveyor 110

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

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

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

o5 104. In the lllustrated embodiment the conveyor 110 moves the container 104
relative to the chutes 102. The system 100 can also include a mechanism for
registering the container 104 relative to the conveyor 110, such as toward one
side of the conveyor, and thus toward one side of the chutes 102. The aray can
include a single row of chutes 102 for dispensing dunnage as the array and the

30 container 104 move relative to each other, or a piurality of rows for faster filling
or to quickly fill a container 104 held in a fixed position relative to the array of
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containers are registered. The fill chutes 102 can be individually

sel ectively opened to di spense dunnage from sel ected portions of an area
corresponding to 10 the collective areas of the plurality of outlets. The
illustrated system 100 al so includes a width sensor 106 upstream of the
chutes 102. The system 100 can al so include a device 108 for folding down
the flaps of a container 104. The w dth sensor 106 neasures the width of a
cont ai ner 104.chAteB@ing Hiat 9@sRs a alisstartahpdstionus G apeningiis theyier eihe The wi dt h
15 sensor 106 eneralb extends across the wdth of the path of the

cont ai ner 104° ”Wﬂe{:ﬂl %an be defined by a conveyor 112 that noves the

cont ai ner 104 t hr onghe illubteateysrhisodirh &6t .cadiehuls tRZhasdissuyn sameocE i ncl ude a

|inear array of (ﬁ’%oé Qx?ﬁt%sst]gf 'm a%ﬁp@%ﬁ\?%}sl@anc%%twg)&g eftafef Sippofthe wi dth

of the conveydf® utes 102 are arrayed across
the width of tahe esﬂmarﬁﬂgdhe ﬂlmévémf merquemﬂealmtharcoméﬂenéofboﬁhﬁb‘iﬂnﬁg"% rection

LLd. The wi dt h18Tah 1S FRRMRE siithr of SenddRa20 1 detbiific Wheh (b dews or 106

upstream of t used eterm ne which chutes 102 need to
be enabl ed tothqoehmteso*l(m for exameple whein that parkof dmeositaiegr betay thegBUteHlfes 102

and/or the cop (%]a%'hg Hg&%te?ﬁﬁ?ﬁv%q%lr&lt@én\ﬂ%ﬁr@ QRBIncRA0k REka@dtdie chutes

102 di spense t e void in the container 5 104. In the

illustrated efHsowtintimgar FIECW@S pari e @ute 102. FsWBSSIRRrSCHARS WBFeAACT A at i ve to

the chut es,dOgsaulice BYSLB RGN helIevel MGkAsie sedmsiiaattnime oThe
reglsterlngthe container 104 relative to the COBE‘%%? 110 ﬁ’h as toward

one side of fiYFéefBé‘ﬂﬂﬁé&f@‘f"deseﬁﬁ’éf't'?ﬂﬂ§'e{"BWr"Hpr8Yi@'”g af”ﬁﬂhtéﬁﬁ B85102. The

array can i ngfydfiage & NdrbntAMsAtittihaltefaidd2 for di spensing dunnage as the
array and the 30 container 104 nove relati

(ﬁto each oth " h plurality
of rows for fasterBathpfihaepiallsr sygleqigiad nlgtl?qyplsaer&%enq%nﬁg? 01@1 ‘%Iel din a
fixed positiogis %P&hu\bﬂefoﬁmbd‘éa)b?édtsim aodontainér withub seqLBhgtthagssistandeays a
substantial  po “0” of rté.ggﬁft’gﬁ %%Tégtl%gegqultr%abbe(%weé#ﬁec%ﬂ%@hgﬁéth%odf In the

i 1l ustrated e own~ sensor associ at ed
therewith for sdsme@ufrdumgagdjwhdhﬁacﬂMes nsih@theseesystems winearitaieers Saypart 5 and

ST 00 B o S et i

controller npu nsor sensors 120 to determ ne
when to cl osevolume in advance of the filling operation. Unlike the system shown in FIG. 1,

however, these systems require a recirculation system.

20 Although the invention has been shown and described with respect to a
certain embodiment or embodiments, equivalent alterations and modifications
will occur to others skilled in the art upbn reading and understanding this
specification and the annexed drawings. In particular regard to ﬁle various
functions performed by the above described integers (components, assemblies,

25 devices, compositions, etc.), the terms (including a reference to a "means") used
to describe such integers are intended to correspond, unless otherwise
indicated, to any integer that performs the specified function of the described
integer {i.e., that is functionally eguivalent), even though not structurally
equivalent to the disclosed structure that performs the function in the herein

30 illustrated exemplary embadiment of the invention.
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t he chutes 102, for exanple-when that part of the container below the chute -

102 reaches a predetermned fill level or the end of the container 104 is
reached as the contai ner noves past the chute 102. Fewer sensors can be
spaced across a 10 widthwi se direction to nmonitor the fill level in various

areas of a container. The systemthus provides additional flexibility in
providing different anmounts or types of dunnage to different areas within
a container. Both of these latter systens automatically di spense dunnage to
fill the Whatds gladoad: one or nore objects in a container wthout requiring
the assistance 15 of an operator, no vertical novenent is required between
the container and the source of dunnage, which facilitates using these

systenms with contai A&nmnlag?idiuﬁ)erﬂirfg;wsml fbledigpemcinglad‘lov&}méldm?g I_em
requlres an neasyrenent of. the,vol Vol U I N al nce o 1 | I N
o on AR AR Fec QR iting Brrierser Tty b e ahinsie Shueifedign
requi re awhRH duitagiel cih Fou irtda oﬁhtﬁhé@%%mtfegﬁoﬂdﬁé@ﬁﬁd 8Ad RRBidedR shown

and described with respect tg a, certain enbodi nent or enbodi nents,
equi val enfuligt; atIgesiopre seRFAreN eteatingakleas) one dimansienobe Kentaingitpl ed in

the art UB?ﬁué&%aﬂid"Q céﬁﬁ?lé%rg%&%rgﬂﬂr@gthb@ife oﬁmgfthiefagia%n% bffpednnexed

dr awi ngs. particular i vari ous unctt ons pe ned by the
above desdetebted dimengions wheseioiherrize obibeamsiningscarebedieviedds, conpositi ons,

etc.), th i i : . y descri be
such | nt caRr B e 1 A tcRRR AR R ingBiAGRL sREYT PR " o
any inmeger that perforns the specified function of the described integer
(i.e., that is,functionally eayivalent),,even though not. structurally

equi val ent to ¥he cﬁ&§¥$t8§bé°%qqawgﬁﬁrcéa’%‘h%tmbeé?'l“o ﬁ%ht” FAEHASSSh in the
her ei n 30shuttarsherabed sedehplextent eordiihntteishotiet henberaspdngithe olileMbdi 1S
claimed: 1. Alj‘%#]pn@ djéqspensibg%g 'SéStﬁm for di srs)rensi ng a fl owabl e dunnage
into a cob ¥pres 1 engprigblyy Sige Lt when 8Bfihg a vari abl e si ze outl et

t hrough 5 which dunnage can flow into a container, a shutter for opening

and closing the outlet, at |east one sensor for detecting at |east one
di mens®on of a3-contAsKeem accasdingitp icaim hyheselndhe varieble sizg oeldgitis ol 1 i ng

the size @dfidddfbydié 8F midte Frahtisrsb)meVabid8losure members.

4, A system according to claim 3, further including a transversely
movable shutter member adjacent the closure members.
20
5, A system according to any preceding ciaim, wherein the dispenser
includes a chute having a rectangular cross-section. ‘

6. A system according to any preceding claim, wherein the outlet has a
25 rectangular shape.

7. A system according to any preceding claim, wherein the extent to
which the shutter opens creates an aperture that is less than or equal to the
detected dimension of the container.

30 |

8. A system according to any pending claim, wherein the controller

commands the shuiter to open to an extent based on input from the sensor.

19




det ect ed di nensi on, whereby the size of the opening can be varied to
approxi mate a size of a container opening for filling different sizes of
containers. 10 2. A systemaccording to claim1, wherein the shutter
includes a shutter nenber, and the extent to which the shutter nenber
opens the outlet can be varied to define the variable size outlet when
open. 15 3. A systemaccording to claim1l, wherein the variable size outl et
is defined by one or nore trangversely novabl e cl osure nmenbers. 4. A

syst em accor di §y t o Acs¥atemamcepiling o any,prasgding claim, wherginsal lpashonabl e

shutter g&gﬁ%r if\ﬂuﬂ%@ sé%r%%&i%%@ﬁt?ﬁ%&@rﬁ&%u géﬁ%%ﬁa ng to

any preceding clam ereln the dis udes a aving a
r ect angul dhe conlsalles @ontrols refativa negvarsentdetwedn the tantainer @nddbdicugetcfori m

wherein t t r .sh el A systemaccording to

any preceg’?’ﬁgﬂbl@i%g%@glaﬁc%’ﬁtgé gc%g%?{fe ?fgaa%ﬁi%ﬁ“% ﬁ‘é“éﬁ'lﬁ?ter opens creates

an apergure that is less than or equal to the detected dinension of the

. container. 30 A system according to an ending claim erein the
controller co ndé %xie@rﬁm ng %%W%@H'&'ﬁ %&'&mh%’ﬁ eqwtiehisut from

t he sensogpacddaBoveiabntanersppodti ng to any preceding claim wherein at

| east one sensor includes a sensor for detecting a height dinmension of the

container and the controller controls relative novenent between the

contai ner and yhe ogtslg;rgieﬁg%rfgom y;?g)#ggé@iﬁa%ihekoﬁﬂ;rggﬁ%gg?ltr?g%éedge of

a wall of the contal ner. ATs cording to any | ai m
wher ei 10 t Bapport fastsupportyina edntalner @nd acmgisitation assppdaly for pbsitianiygsd em
accordi ng '
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12. A system according to any preceding claim, comprising a flap-
moving assembly for moving one or more flaps of a container.
15
13. A system according to claim 12, wherein the flap-moving assembly
includes one or more members movable in coordination with movement of

elements of the shutter.

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

25

16. A method according to claim 14, wherein the positioning step
includes moving the outlet to a position in close proximity to the top edge or
edges of the side wall or walls of the container.

30 16. A method according to any of claims 14 or 15, wherein the
positioning step includes moving the outlet vertically.

20




- container aligned wwth the outlet for receipt of dunnage therefrom 12. A
system according to any preceding claim .conprising a flap- noving assenbly
for noving one or nore flaps of a container. 15 13. A systemaccording to
claim12, wherein the flap-noving assenbly includes one or nore nenbers
novabl e in coordination with novenent of elenments of the shutter. 20 14. A
nmet hod of dispensing a fl owabl e dunnage into a container conprising the
steps of adjusting the size of an aperture at the outlet of a dunnage

di spenser whi | 47t he Aapethod ecéadinbds ady by chairaé dat 8, congbriging tHaystepoF t i oni ng

the outlet of. the dunnage di spenser above an open..contai ner, and opening
the _shut PORPBINGIS BAIMANIRS Q5CA CONRINGA SRR e PoSioRIFHgRed yithiBe Aot nod
accor di ng digpepkat dutlet, wherein the positioning step includes noving the

outlet to a position in close proximty to the top edge or edges of the
side wall or walls of the container. ao 16. A nethod according to any of

clainms J14 or 1 whar.ai H itk Qi i L ) i tlet
Vertically 20 %7 & Hefhdd ooty o SR 7E WABIAR the D SFHAsRbring Rl
t he step ecbntanssiin¢ludes paisteding anesomsar of ageatangrtar confainen relativa tpasi ti on
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wherei n thé''step 6f positioni e container i dgi'stering one
corner of a rectangular container relative to a respective corner of the

outl et where the outlet, h a_rectangul af _sha 1 A nmet.hod according to
any of claims 19 or ArgetniReadontify B S pl oS T gb d, Wokrein e 850G, ai ner
i ncl udgs pBYitioginGhRe eontameranciutde® Avvg tAeconifigrialdre oMabig §atiathlly
directions. 20. A method according to any of clains 14-19, wherein the

adj ust i nghodzURak §ieacH@BE: novi ng one or nore transversely novabl e closure
menbers to vary 15 the size of the aperture.

20. A method according to any of claims 14-19, wherein the adjusting
step includes moving one or more transversely movable closure members to vary
15 the size of the aperture.

21. A method according to claim 20, wherein the adjusting step includes
moving at least two closure members to define the aperture.

20 22. A method according to any of claims 20 or 21, wherein opening the
shutter includes moving fewer than all of the closure members.

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

time.
24. A method according to claim 23, wherein the positioning step

30 includes moving the bottom portion of the chute from the dispensing position to a

rest position at the faster rate.

21




21. A nethod according to claim 20, wherein the adjusting step includes
novi ng at {east two closure nenbers to define the aperture. 20 22. A nethod
according to any of clainms 20 or 21, wherein opening the shutter includes
noving fewer than all of the closure nenbers. 23. A nmethod according to any
of clainms 14-22, wherein the positioning step includes noving the bottom
portion of a chute froma rest position at a 25 relatively fast rate for a
first period of time and continuing to a dispensing position at a
relatively sl ower rRhesthbdactsrdiigiseinyt dfalaitisei4-2Rscomptisingdhe stepobnd
period of tinme. 24. A nethod according to claim 23, wherein the
p05|t|onﬁﬁgSEEEdeUe”ﬁepﬁﬁééz MRS the bottom portion of the chute from

t he di spensing position to a rest p03|t|on at the faster rate 21 25. A

met hod according to any of clains 14-22, ngrlsiquthe ste aen5|ng a
di mensi on of eQﬁsontﬁaln‘n@hOd%COW'ﬂﬁaW@Imag@o WRETR e 38NING B p'ﬂﬁ'é' &Fn the

sensing otep el ideeons oPEIRIH it 07 Hop Btinibrlt edipindighy. or dept

di mens ont al ner. A nmet hod accordi ng
to any oftheledfnef d4eRf@jinavherein the step of opening the shutter can begin
before the positioning step is conplete. 22

27. A method according to any of claims 14-26, wherein the step of

opening the shutier can begin before the positioning step is complete.

22




