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WD 2004/ 041653 PCT/ US2003/ 034930 PACKAG NG SYSTEM W TH
VOLUME MEASUREMENT FI ELD OF THE | NVENTI ON The

WO poogio¥icsh herei n described rel ates general |y POI/ES2003/034930
packagi ng system 5 for providing a controlled

quantity of dunnage material for top-filling a
container in which one or nore objects are packed for
shi ppi ng. BACKGROUND OF THE | NVENTI ON I n ocess

| tﬂ r
of Shi ppi ngPAGKAGING SYSTEMWEHMOLUMES: hor

objects 1o in a container, such as boxes/cartons,
from one |ocation to NHBASUREMENTective packaging

mat eri al or other f na terial is
typically placed |%%8Fsﬂ'ﬁgdl\&g€@ﬁ& ner to fill
any ol fhveftich Rerdif d‘é@éﬁbéﬁ‘rél%‘l}%)?'gtegfe@é&g’ 108 phBRaging system

shi pping process. Some conmmo unnage
forptaaiding @ controied spuiantifyoefirdyremget material fanttop-fillingha eontainer

. pack, air bags and .converted, paper. dunnage materi al .
'“j!‘g“‘:‘}hoﬁﬁﬁ’s'; nﬂ‘?r&@i%%,af?mcgﬁmf%l‘gﬁ"m{‘%n al is used to
top-fill a container in which one or nore objects

have been placed, thereby to fill any remaining void
in the contai nBAGKGRAINDIDEVdHE INVENTHON ze any

shifti novenent .of .the object or. 0Obj ' .
cont e PRoRRER S sihming Ane SFmdre StehhpiidstE pb flher obiects

inlaScorHaRer t uchUPboxst/cHrBsHS, dhebhalodationf tol drictBek, eprotective
box, perhaps the nost preval ent 20 practice today is

racti ce y is.
pefaagingemeteriahpopther typeotidupragsematerial is bieallyHdaced in the

stnG cOBtai tirt ariouFo b A or g Cushibt i RBREGuARG Biq Shivping
preBedd!| SomBlésBoRl) désdenmsadge matdrisls aré plasticfopimepeanuts,
pl asti c peanut dispensers often associated with an

plastic bubble @agksgis bags andrcopygrind PapsE duaRage paterial.

opon By PgicHsy e uih SRl RIEREY ¢ oAl o ifitainer in
wiiibalonetsramdienoisigetsvdver bedn plaget ptherdmeto fill anyg demainingevoid
. container than was needed adequately to protect th
in dng centaiercl)dihus RFaY&RPT MINMiEe M %ri'ﬁ'@e. movm&nﬁef the

e : |k - -
oA AFy R BEFE SPBAER, LS orr s
usehl tecsupply dlnrearges miateriat dori fillindrthechont, pierkaps the bwst prevalent
EE SN T ——
is ygﬁ\ﬁ%‘?ﬂ/v@ﬁ duRRagé PRABAS arld'StoPAAE LispERY wHditthe cdntainer

appears to be full. Automated dispensers include, for example, plastic peanut

dispensers often associated with an air delivery system, air bag machines and
paper dunnage converters.

A common tendency is for the operator to overfill the container, with the
result that more dunnage material may have been placed in the container than
was needed adequately to protect the object or objects packed in the container.
In other instances, the operator may put too little dunnage material in the
container with the result that the object or objects packed in the container can be
damaged during shipment. Over-filling and under-filling typically becomes more
of a problem as the speed of the dispenser increases. Today, there are void-fill
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PCT/ US2003/ 034930 di spensers, in particul ar paper
walcomagessonverters, that can deliver a strip PET/US2003/034930

dunnage material at rates in excess of 50 feet per

m nute (about 0.25 nmeters per second). A basic

solution for the aforesai d problemis disclosed in

U.S. Patent No. 1.429. The
d'ape%?eage@ erieseRey L uiteR cNGrels dnBEta fglverastrip of
jeGhatdrfal v rates Th axcsuY & SBfecd Per miduten@peut 0.25 meters
converter having a controller -for controlling the

peresationg)and cutti ng of a strip of dunnage materi al
i AR U B EFSHERER BRI HiscRiss I LAGE Patcnt No

5, ggntd2methé n2ohsateARdisplates b, packagyesystah qonorisingy probe
be used to to probe a _container in one o

for 6eRsinGrBe VBICkiB B PaR AINSr B EURDAGH Ca@\‘?rréeg”ngﬂavﬁ%ﬂ grqogirolier
fog%gﬂﬁgl Eg nf‘zé Iféeotnﬂﬁ aﬁa'c@ttm ﬁf %EEWC%Q eorgﬁté%\f sAtR ‘i’nat

Uded conj unctron w er or used
thiere tomjodioced dime wntdmntb of dupphgenedetigt nesslesidodilMhecioid in the
sense the di nen

cQARer e MG RGnecked Bafenkra nicealah PEShe may ke used to
r%%evg‘béﬁtairnﬁ iR BAY &t rlb@ﬁt‘i’or%\/t%t&é‘tbﬁﬁmbﬁﬂe a‘}ﬂ@urﬁ’taéfQj’Unnage

re resents a maj or advance 1 n the art, a need stil
maker:ﬂl:mebded itorfil mmldevThﬁeme@hanmt prodrs may also be used in

o RS RS BRI B4 hl Wi Bt

S RELIHh PERd HRdien¥RIrRNar dﬁ@#ﬂeé%fﬁ ar ontiesl cepantenichiding
- and met hodol ogy, that provides for automatic

optited aniindiraganiapensaippl y of an anmount of dunnage

cont M e gl obfied shoueb B B G20 Baberydefrasents a major

adafedn tA6 aet dirntgd stillangsta soeiiproled devices emidi msthaiscior
a system con‘grl ses a 25 dunna%e di spenser which is

mm@mmlegﬁr@e psipseddion tegabt v thedtdhsatentof a dunnage

material, a container scanner having a scan area, and
a logic device. The container scanner includes a

hei ght sensor foSUMKIRRY GF MEIEQINVENTEDMCt eri stic of
a container, a wdth sensor for sensin i

a wdth
char hee eresant inventiop pEovgas & sistemgaid gSéwﬁmC%H@%?ntS
ahd he?ﬁ@&él[}g%,acpﬁpﬁrto‘?/wes%?bﬁﬁrﬁéﬂlﬁjgéﬁ‘éggl ncétfgﬁ Aty 8SHIPof an

nore o he cont al ner evice is
ampanadf durfrigget maperiat safficiardric &t tivd soiddetin stgantainer in which

g t T ved ;
o@gﬁg%}ﬁel %jectseﬁg{/c\a/%eelf*nrp aceJ1e hei ght sensor, width

According to one aspect of the invention, such a system comprises a
dunnage dispenser which is operable to dispense a controlled amount of a
dunnage material, a container scanner having a scan area, and a logic device.
The container scanner includes a height sensor for sensing a height
characteristic of a container, a width sensor for sensing a width characteristic of
the container, and a contour sensor for sensing a contour characteristic of the
one or more objects in the container. The logic device is operable (1) to process
sensed characteristic information received from the height sensor, width sensor
and contour sensor, (2) to determine the amount of dunnage material needed to
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and contour sensor, (2) to determ ne the anount of
dunnage material needed to 2 WO 2004/041653
weROnAWEE80D3/ 034930 fill the void left in the PONUSIONE034930
not occupi ed by the one or nore objects, and (3) to
command t he dunnage di spenser to di spense the
determ ned anount of dunnage material. In a preferred
A RO iHEfélltt irPE-leaCd’rﬂéﬂeF hbt oSYIi&d (‘Eﬁé’bﬂbr&ﬁ rﬁ@ré@lﬂeots and (3)
|nve onveyor conveys the container throu
td &anmm meaﬂmrmgé diswensegite dispeinse the detarmined amoun Of
| ength characteristic of the container as a function
depnagRMAiREdd characteristic information received
fro"}{i”‘%ﬁr@@ﬁed"&ﬁb@&mﬁé}ﬁ &%ﬂﬁﬁcﬁﬁlll ?gtetrﬁécééﬂdﬂw g & the invention,
whi c conveyor conveys the container through the
asmne;amreeonvlelyséhieicontamer thtwg@dhemanﬁagoanm logic device

con nuo S se th surf

oSRUASS RN B b S e b I E BT e
chFRUERBEhBfoPRafoR Fedeildd from atieByey®s of thecssrong ahd the rate
anot her aspect of the invention, a void-fill syste

at whucramcnmwey@n ¢qnv@ys hercantagnerirouobdhie: segnaa Jreann Addition,

o SRR LS B S 8,0 thd gl more

oBRREs Pl theasbntinepas mc@tqmma@mo@banam@«h theischaniarea by the
operable to dispense a controlled anount of a dunnage

Cﬁﬁv%fqral a voi d- neasuri ng apparatus which neasures
t he i r
e A0 i o 0, BBt MR Stk et o
agﬁirﬁ?@lg@et%mmaimgwr&t pmdmemggam paTaalnt vé duonage mfaiadal

e dunnage di sp r to ense_a, prescribed anp
SUTGAT HAGE 10V ABIEH 1P CORFRINGn M HEh BT BOE AREE A ve

t [ §

b%gp éﬁ%cé’oo coptPiesid d@@ﬂrﬁb@ﬂdeﬁggﬁém%h ?g?ﬁ%?‘? R/ dispense
cunirdidd lahwﬂxahsf a |demnage dnatetiak; ai \mld-lmmeaaurmgrmmnatusgNhlch

rrggg{r%,’ q,gh%grg? Qﬁgor}aﬁgiﬁ} g &%ﬁ{ﬁe e \?omde Qi glpre? RRjects have
bb@ﬁ ﬂé%éjﬁ diRREANASY, thé voilOMBRS 7 ogpéﬁ*afﬁt[i)@BémgF%ieratlve to

umso Voi d, t her eby tain the
cemmamdathe/dumage tispensemnty. dlsp@a‘eoa prrsicriged e meqf dunnage

et Bad mBPiLHYEn et RH eV Al mBRepild dpparatus that
chBBlds0ddI oMMt S6IHLMI d sty itg b m Bhslusinestebidsiergtties, and
setting forth in detail one or nore illustrative

wiheteidi the void-oreashigng speatatys. inTRsReNsasor satestad void-fil

den\é\?v,evrarles "tRe %lrjr%ouantfo?\gu%age material that the dunnage dispenser is

commanded to dispense per measured volume of void, thereby to obtain the
selected void-fill density.

The foregoing and other features of the invention are hereinafter fully
described and particularly pointed out in the claims, the following description and
the annexed drawings setting forth in detail one or more illustrative
embodiments of the invention. These embodiments, however, are but a few of
the various ways in which the principles of the invention can be employed.

Other objects, advantages and features of the invention will become apparent
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30 the various ways in which the principles of the

i nvention can be enployed. Oher objects, advantages
wapa4oemsiir es of the invention will becone appeCEDS2008034930

WD 2004/ 041653 PCT/ US2003/ 034930 fromthe foll ow ng

detail ed description of the invention when consi dered

' conjunction with the draw ngs. BRI EF DESCRI PTI ON

N
frgfn THEr BN aﬁeﬁgl‘_@ﬂ:ﬁ?tiio‘-‘n 8r RV tidh Wbe%bhébie?éU in

an exenplary vol nmeasuring and I spensi ng
coppinetioasdthr therdyawingshe i nvention. FIG 2 is a
schemati ¢ of the container scanner used in the system
of FIG 1. FIG 3 is an end view of the container

scanner of FIERIEE DESTRIPTIONOFINSE DRAWINGS- 3 of

FIG 2. FIG 4 is a perspective view of a standard
r equlFae. 4lipetssheswiicdiiumdrationrE@n exaraplasy veiddilbmearuring and

aistl PR  FR SRl g "ystem of FiG 1.
15 FIFEG. 8 it 9 stheplicrifitite coainsrasianpeALsEd ewie syistem of FIG.
container in which several objects have been pl aced

land with the remaining void being denoted by cross-

hat clH,Rg 4 : \ I
1ot Sy EEPAARL PR ES NS Tiel WENT SR o e
lige 3B Gf F1G. 2n  exenpl arg voi d-fi Ihl nmeasuring and ‘
i sp [ system according to the invenption s )
i ndi %Eéegq_@érR,frfﬁFPq*%ﬁ'VﬁtV'qV_(?).O%r?éa@%@'efﬁg?d riS&tE%}e?%ﬂt?\’ﬂ@r
([58 utomatically determ ne and supply an amount of

unnage material sufficient to fill the void left in
a cofi@i has aiblochhdiabramef arlogiocrdevidyg estd tcheamtrdidea void-fill

| aced. 25, The system 10 al]ly conprises a dunnage

”g?assb@'ﬂgee}ndlg'sﬁﬁ?%ﬂg is¥3tegba\?g&£'e4 to di spense a

cont 179! 895 ANRUBIARE RosHIBERRMATBIA bPh comtfMHiAVIREN several

scanner 14 having a scan area 16, and a contai ner
obimtiehaye been placsshan/with the remaining eeidtbaiog denotes by cross-
hgggp area. The contai ner conveyor (which may form at

g%*part of a packing |ine conveyor) preferably has
a powered section 20 and 30 an un-powered section 22.

In the illustrated enbodi nent, the powered section
DETAILED DESCRIPTION OF THE INVENTION

Referring now in detail to the drawings and initially to FIG. 1, an
exemplary void-fill measuring and dispensing system according to the invention
is indicated generally at 10. The system 10 is operative to automatically
determine and supply an amount of dunnage material sufficient to fill the void
left in a container in which one or more objects have been placed.

The system 10 generally comprises a dunnage dispenser 12 which is
operable to dispense a controlled amount of a dunnage material, a container
scanner 14 having a scan area 16, and a container conveyor 18 for conveying a
container through the scan area. The container conveyor (which may form at
least part of a packing line conveyor) preferably has a powered section 20 and
an un-powered section 22. In the illustrated embodiment, the powered section
20 extends at least from a container holding station 24, through the scan area

16 and to the un-powered section 22. The un-powered section 22 extends from
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20 extends at |l east froma container holding station
24, through the scan area 16 and to the un-powered
wGaemiierns22. The un-powered section 22 ext endsPET/082043/034930
WD 2004/ 041653 PCT/ US2003/ 034930 the powered section
20 through a dunnage fill area 26 proxi mate the
dunFagF di spenser 12. The conveyor 18 can be of any
suita t '
i Po ety Lt S5ubhadE el Bhes 253 oRpAe e RAnage

dl@ﬁéﬁ%r&FZdThb%ﬂ%yM 8 sdrope db aggtsuitadleotyparsychasitabl e
pe for controllably permtting passage of containers
l||U$1ﬁraiedtrﬁléel's@HWQXPéa 16. In the illustrated preferred

enbog\# {%EOIH r@ﬁsté{l&ﬁ’ 293h& cgﬁvéforals h&4 é@&ﬁéﬂlgﬂe@ thbRIwith a stop

menbe an extende osition w |
gaRs¥RnoPany saitalslenyse fwrcoﬁﬂallabm ptehmrtabg paes@ge ﬁécontamers into

theeonst o190 16 Iohedbeied RESTedaamBo A eliipg e 30 s 2
rét%c%@ P Eé’@wﬂi‘éh hﬁ"aﬁ'éi@erﬂéi b&sitidd V\bIY bldeR prRebhge of a

pomere section 20 of the conveyor 18. hort
cafitarertiza amhtrairelky haRdhecontdinassn at b@'dﬁlgﬁztﬁﬁ%rr‘ When

SRR RSB E S ezt SERGRIAL o o
hﬁ@&d Qﬂghaﬁ (?a byethd é@tra)nacsf%é hyoEgEd ! tsbetum a0 dirtlea cdhveyor 18.

the exenpl ary contai ner scanner 14 can
Sbertsleaa‘terttbe]c@nrtmnelu@%a is elegaed3theaipprigerbesi30 igrextended to

c4BouS bR RS SRS GP 388 BT PR SoupR 247 Mhefety
cgh@#@rg %\‘F'e fcbaffbnémy f@dlmt@ana theheierscaf.arghd 6

| or exa be fl
shov\agn FKG8I %@nd)z(ﬁ dhe egemarygpngﬁgr?%bgﬁ% rr:@dqeﬁbbe seen to

L

aBERSEbSs Waladh 40 sappbeted mtomtreduprigtits @ arfixed distsecedifrom the
ot her type of sensors. |In tt%e illustrate

COMBRBTAA Sy O Lo s deGiRUIOHIS: Tar SATBRIE. Ce 06 Topt Spponted as
sang\gﬁ |H9~'Ié8h§'%;r3 SNIPGE Bidutb§ tPThcEREyRY A8las lﬁustrated in

h sensor or sensing a wdth characteristic
FiGe1contai ner, and a contour sensor 48 for sensing a

F‘n’”i e R ek oL S ey 0 ElEs S ol ks
i et?cgﬁgﬁrgafgl%gﬂhﬁogﬁggpyﬁgfﬁég é};}%%ﬁ%ﬁiﬁ%ﬁs 16 the illustrated
ptefprredrdrabediafentt the semsots areod beight @@ngory 414? Ec?rzseesnstmg a height
cﬁgpatc?elerrl]s ic'o auggnt%?ne?oar\] g/vallcljtﬂesren?s’(z)946 WBr é&%lﬁg‘f Igt\ﬁihl'fhe{:harac’terlstlc
of the container, and a contour sensor 48 for sensing a contour characteristic of
the one or more objects in the container.

The contour sensor 48, shown mounted to the cross beam 40 above the
scan area 16, preferably is of a type that continuously senses the top surface of
the one or more objects in the container, such as container 32c, as the container
is moved through the scan area 16 by the conveyor. An exemplary contour
sensor is a non-contact optic laser scanner that operates by measuring the time
of flight of laser light pulses, such as the Sick Optic LMS 200-30106 laser

scanner. A pulsed laser beam is emitted by the laser scanner and reflected if it
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I's nmoved through the scan area 16 by the conveyor. An
exenpl ary contour 30 sensor is a non-contact optic

wo a2@en4ssanner that operates by neasuring the PCTES2003/034930
flight of laser light pulses, such as the Sick Optic
LMS 200- 30106 | aser scanner. A pulsed |aser beamis
emtted by the |laser scanner and reflected if it 5 WO

rﬁggfé/ egf 6@%%? Eﬁaé g;@i’ét}glr%/ggg’?’%&gﬁré? Eg%héihs‘é?ls%ﬁhneﬁg‘ﬁéce|ver.

er scanner's
Trm:’em\eebetwe?éh etransmsmen \melrret:ephrmmﬁ’ehednflanwdrimﬂﬁe isrdirectly

TReodoenkinBastiaolh hefiderasia lSehaten ™A tne Japel e
piSed Risks BHahPEa bé%'ﬁbét% &ﬁaﬁﬁ\‘tbﬁ@l e@tahug mrﬁonts@rtn@ﬂ a fan-

rotatlng mrror so that a fan 5 shaped scan is made of

shwedwqaouadma@ of ’é@ summaraawvl”tﬁmwmm thef comigur of the

orei ah Sidgnes BT R o befer S SRBPELE) B G eppined from the

diRehes f rrﬁﬁ@!s\é@@‘ecé' b&d f Tneisa el Rrdristted perpendicular to the
perpendi cular to the novenent path of the container

méveught palh efdha containarshraugl tisysaaneareantiavherpy i contour

& RS RSN SIS e Seh G i Hh R rough the

ﬁﬂlﬂrrﬁ@eaﬂ&dAs mebﬁﬁ@ftéc%fedt théamnaasarerhentsdytpldaace supplied in
real tine via suitable conmuni cati on neans. The w dth

reahipe Vigs suikablpEoamyUBIGRIbMEaensor for neasuring the
d
W At Brn@hidiiScHatt A Beh HRASH) gata{q}&é QUALOr BF R Hfe width

ustr a dt h sensor

ginhé ebntaiesr phssimntheosgn ey sctdraareraarinkihe libesdrated embodiment,
measure 15 the distance a sjde of the, container

tggéﬁgg@ $9NS9r 40dS SEapares d |§§a,q|é;p SEOSRF é;anFQﬁ H§ec? {gymeasure
tﬁ%éﬁ?{tgé{j\% aldiyé 19? ﬂ}]é’bc?ﬂtg nePfs fet fi%mttH@ £pebAbPSiher referenoe

on o her s] he cont al ner nust
mnmr doicstier fat this ta vieldiire Width of the cani@éindrr the tohation of the

e 718 G e roatalfenhust e, Suirad &fa REa B DS titdpRg from the
\MH&{ s@hrad \Wﬁlche%'sh@\f/vnt B&n BBMSYted tEQ)rIehcbeth@rlﬂbrlgﬁ@s of the

he containers are regi stered agai nst a guide rail
amnnbefrenwefs&fat anecaimmsyfoabo edpm@hqféhe lsenvigyarh To this end,

e gt Aolstsiel Hoaintadude lor SngsKEDERs conveyor

1265 SSHeetheAGIEIH §érﬁ‘§dr¥whtch€glM@|¥é1l 8% is &hg kﬁ@Whailﬂ@hce from the
wll be the difference between the | ocation of the

vgdtm@emwwr@izthaﬁdun@tmsm deedrafeenceo fesordinglys thgewidth of

tﬁ%icpggq @8@&@&%@&3@ ﬁé?e O@vggbﬁttll?er: zogt{é?@h oﬁhe %E Wil 52 and

the migadired dgedtivnitoftthe st @lfethercmnltaiﬁér nearest the width sensor 46.
Any suitable means may be employed to register the container against the guide
rail 52.

The height sensor 44 can be any suitable sensor for determining a height
characteristic of the container in the scan area 16. An exemplary sensor 44
includes an array 56 of emitters and an array 58 of receivers disposed on
opposite transverse sides of the scan area. In the illustrated exemplary
embodiment, the emitter and receiver arrays 56 and 58are mounted respectively

to the scanner frame uprights 38. Each array includes a row of
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The hei ght sensor 44 can be any suitable sensor for
determ ning a height characteristic of the container

WO pootlog168Ean area 16. An exenpl ary sensor 44 PODUSEE034930
an array 56 of emitters and an array 58 of receivers
di sposed on 30 opposite transverse sides of the scan
area. In the illustrated exenplary enbodinent, the

bt d i . 56,.
<P B0yY BE W e BERESn SR ENE: ERREERFRL T e conrevor 18
ARCHAING IgPﬂhléd@’ﬁit’@rra@My_C% Brod0c39 @46 BBlight that is sensed by the
PCT/ U 03/ 034930 emtters/receivers that .is

recaiyRIrRITRUPEr ASA caBiagaimeo\ss iU wa'ﬁsth%rciuerpgir? Will be

. i ngl ' '
BAAPEISY s SotBaGE: LbGo 47 hilot PLRICCHRhe?, GHEl
n@eeli?slm%mieh?bfﬂwmtalmeohglght Reolstairieal. n, the curtain

of 1 e oIS Al SRR BISeing HBLRT Br o BpUdLlor USs with
rSQIILALIBREA MeniHlhelsRES): NRybiatedtn FiGLa! BARRSC 62 has a
enbodi ment, p e system 10 is configured for use with
spegifiedrelstionsieig hedwean tes widiReC)e costainaridtar the height of the

! ’ Sl . . '
Sl 6 Racha i feics 8 nanebi e Eaps A AR Ml gieigt one
h;a"feihe HigH W é‘ﬂﬁe%rﬁé]ﬁerﬁ&ﬂcﬁré%lﬁ@he EBl@tht iHpof ﬂw'égsticrj]e \\;vvans 68

aps 64 and 66 have a height one to half the w
aofl arisewali;7Qiaféhe cortainati(ngl, the heighhef tie cantainer méien closed)

' Ils. 68 d end walls, 70 of i :
o2 B o FRLRL BBl B B BAREF wit he op
flags @At HIIB6 eHrighoim PeiRMssided etatt harirehgibht of thithside and end
container wwth'the top flaps 64 and 66 upright in

waﬂe:(ﬂwmmighﬁ@ﬁthgt@mect contaiRbggrtion of Hie eprfaingiywiiie two
ol B P PP hOR B B AR, FASAGRL oot anc

uBended NeYhivd e itlstriten enisgatimeht avehstifesitte lgighpot thend
unfol ded. Wiile the illustrated enbodi nent neasures . .
coRtaingsi with the toprilapscéhaad ©8rUrigh andeinfeldes) H]&s%eeszelm!aﬁﬁ’dm the
Lo . . t ) .
o g A 0 B bablia 8t aswhen
timefsps 8d,arsueh ass foMieh dowhetHdrelps givihgpa diré6t meastidrdent of the

down, .thereby gjvin di_rect asurenent of the 20
hgighyef ths S‘fjﬁ@r!d giad g’ﬁgsé’ﬁw%@l‘ & t he container. A

Sepanal & S8R5 9n S HothidP6e BFOMASSEh hfeaEBAS tHeLlehBh of the
Ah %% tEé; h [

| engt contai ner. However, i n the illustrated
centainrmetowevdre ircthat il steated enttddiment,dbe eontaieer length is

eSS LTS A g M Bimer st
p38s BR§ IMedbMthe&PRbrtGuckR a8 thY Wid®Vedaot B8, and by knowing the
speed at which the conveyor 18 is moving the container past the sensor. The
length of time multiplied by the speed of the conveyor yields the length of the
container. If the speed of the conveyor is a known constant, then only the length
of time needs to be sensed in order to obtain the length of the container. If the
speed of the conveyor varies or for other reasons, the conveyor speed sensor
96 can be used to sense the conveyor speed and communicate the same to the
control unit 76 for processing. The speed sensor, for example, can be an

encoder interfaced with the conveyor drive motor for providing a series of
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25 speed at which the conveyor 18 is noving the

contai ner past the sensor. The Ilength of tine
woredosioplesed by the speed of the conveyor yi el dBCT/082003/034930

l ength of the container. If the speed of the conveyor

is a known constant, then only the Iength of tine

needs to be sensed in order to obtain the I ength of

;:?ﬁ%eesc‘i’ﬁ‘é hiB&Srwhikh taﬁfgro?%‘?%é?fto e s 508y BY e H\%’E&é%d)fhus the

or Other reasons, nveyor speed sensor 30 96 can
doaveged Tioe senkel uriecarobe explibrasqt trlcemertihenpuise aate to a

LN TR

rh@é&!rfea%ﬂtp\@vt/iatﬁ Sengpnveyor drive notor for providing
a series’of 7 WD 2004/041653 PCT/ US2003/ 034930

pul sélhe varousoperativepapoaestseidperaystaall O aretgantrolled by a

f ot .and th t.h A = I |
S B P A 5. T GO
fGRAGHI 6T thenesiE delle TRMAYLAPbbIvhé® By W $iRglehsontroller, such as

cont ai ner passage tinme neasured by the width sensor,
sscamiechwnit Gifordpe cantairereapore it s HETweves, & yrahe desirable to

re,.contraol l l,0gi Vi ' LS
G pFae o ofihe Ok Y6 B B oty oontroliers each
H sohsratd pidtesbogl sucteus @enoffy theycdrirgd einftafSytide bgnioller for
single controller, such as a control_unit 78 for t

thesiuaNAee disRpiiser a1d/0r BOMSTRPTOCEESHRS HBCHOSAH a%fm@UPeg 80. As
et Hér?%?h% @l% HBGEL Q@Ser?:forﬁrﬁé%sleg%é lg‘?@é’é&%r 6P pPERY¥Gors of
Ont 0 Maving separat e

severa n ers each
the egsizpotitat contidl the eparation bétreosystein 1hhi Th&$rotdssor may be

controller for the dunnage di spenser and/or a
anYQHPLR asepergf CQITH@@@@%M avgigrg Rrpcggsorgsuch asLCs and

s e U e
asseciatéd mamotyhievigest inaiutilhg R pnd RANor Thmalpdiedeing may be
nunb vai |l abl e prog¢essors.

cSiiaTad BBl ot BBRCe RNY e P P BB ved from

tH fsBaHﬁihg%sekg RdetdRfinebtaiPer lehg@dyvidas TREGALRT top void
menory dévi ces 1 ncluding ROM and RAM The | ogic device

fittesolir@e. control | ed by suitable software that anopng

senc ey SRR 3 Beh 1B BPerlig T kst e ghracteristi
iRPmMEa8n Yok slved iflon ! heTBht Séhderaar dlidth ddmeol a8ihd contour

device 76 is operable to process sensed characteristic
sensor A8t iThe lpgteedamice 76 ign deten@ings theearserntaof dugnage

Lo AP TG iBEabort fsbHb St i
objects that have been placed in the container (or the bottom wall of the
container if not overlain by an object). In FIG. 6, this void is illustrated by the
cross-hatching 84 while the objects in the container 32 are indicated at 85-90.
After the amount of dunnage material to top fill the container is determined, the
logic device 76 commands the dunnage dispenser 12 to dispense automatically
the determined amount of dunnage material. The dunnage material can flow
directly into the container and/or be placed or guided by an operator into the

container.
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material needed to fill the void left in the container
above the one or nore objects that have been pl aced

WO poottlogr66Nnt ai ner (or the bottomwall of the 2BCT/US2003/034930

container if not overlain by an object). In FIG 6,
this void is illustrated by the cross-hatching 84
while the objects in the container 32 are indicated at

85-9
11 pRasHARIalREoRTRURR: SYsiER AT BulRag UipehZe! i
dwmmgadmmladedwhnﬁgcmmveﬁpenmr m2re pliet spehmsad stock material
unt  of dunnage

he d
ity 1S perl ning B ey feas Satverd fna6 e Rl fxemplary
ddﬁh‘égb%n@@ﬁb%‘ AT sHWH R Ut Hﬂét@ﬁﬁﬂoof) 1@‘3' S@Jiaﬁd iPublished

operator into the container. 8 WO 2004/
FF@H‘/R&IG!D@;D@M@GO Na. rP@'WéJSO1I/m&6?&tmd>llsla@¢h~plhdﬁylnternatlonal

ANGaR RN AT BTER G Ferasbe PP HBREER navein v

réfé?éKCéTm ﬁ?fellraéntlréﬂié/spl OfHerity &%idm@ dlsﬁé@s@’s can be used,
eria

relatively | ess dense dunnage nat ry
aw@hre@géthebmp@mcérp@p&r duenm CPAvestess, %@@ﬂ@efﬁcfor plastic

i B U A S T R i oossrs

Wilbh icaatreadi O?I\be iNtEAd WA The wbhtrd] @iie78enelnr programmed to
i ncorporated herein by reference in their entiretjes.

carmyerutigseer Bereiahihedierainsgrssived funstions oo, logigglgyice 76. In
t?% FQEP%IF atd’Lﬂ*ﬁ‘Fa %fco‘?@/@ﬁé{ 4H8 @ﬂﬁa@@c &ghﬁféan Bé?‘?&ﬁ‘@@éoson site

astic anut s I spenser ar e
amraidayesp@mse)td adobynamcbfrom tbeelegmrdaexmm #hi ch can

readi |y be interf th th t, 7 d/,

pr oglr it r%@d%gj‘é o\?{e rﬁ#“&?ﬁec%’f Hg 'h%terféP%a \d ith the
%bbtlﬁ%)é ¢ HbOY \ﬁfth ta%r%@ﬂ%lccoqﬁﬂutﬁ%@% RS- 232h§erlal

case ~of unnage converter dunnage naterial can

doanpctiohs 8tla and <3 tbe Thamdomimlrmﬂob&@eequaeat wiitirevadious grarts for

cofRerish Hiifihe SCadnenensele A e ka angi4dh withch s syl with

i SPRIE CoAve RSkl %eﬂsaiegé cwmh tW@gwgme% &Yd RfhZr

serial connections 81 a an . The tontrol unit 78
dp@r@t@u ipppebo&i As se@nnmﬁshGpérthﬁ ﬁoot switeln Réarndoppavetar panel 98

44. 6 and ' . |
BT SR M Rt af I Ehndld BrBshogrE R by tne
Hdh@aﬁb@@rﬂ@ﬁ/@a@@raﬂ%ewmﬁctﬁih wiliissctins apparint $dm Ase following
seen in FIG 1, the foot switch 94 and operator panel

descrptign ef heepsratier of heas¥dde1Q.he vicinity of the

oper A1 b PRARRERSErES, SRRl i 10 BiRategin b fplowing
rhamier hes depicts IAGFIG. 1, containers 32 that contaln one or more objects,
such as products for shipping, are conveyed by the powered section 20 of the
conveyor 18 towards the void-fill scanner 14. The containers are justified by
suitable means to one side of the powered roller conveyor, and preferably
against the guide rail 52 (FIGS. 2 and 3). The containers are stopped on the
conveyor by the stop gate 30 before entering the scan area 16. When the
operator steps on the foot switch 94, the control unit 78 instructs the stop gate
30 to release the leading container for movement into and through the scan area

16. After the container is released, the stop gate is commanded back to its
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description of the operation of the system 10. The

above-descri bed exenplary system 10 is operated in the
wo edoowienyy manner. As depicted in FIG 1, conPEi/Ng2083/034930

32 that contain one or nore objects, 25 such as

products for shipping, are conveyed by the powered

section 20 of the conveyor 18 towards the void-fill

cﬁa@a@% Ser%%sjrl‘?t)n fg; g@@ﬁ# t?i'er]?éﬁ c@h?alhé’rsﬁ'(?ﬁ'rﬁgwﬁg to S "sé@rh ‘érea 16

one powered roller conhveyor,
Lpﬂéfa&eachmma@@ertheHeglnge!meraﬁil 52 (FIGS. 2 and 3)

St op RANE SEFRIERE FUNARB U e ohr a g Scyed by the

4R oR049P&6 Bha48St ARs QANhIRY, tIReEoRtindrTerlérs thB&hon-powered
control unit 78 instructs the stop gate 30 to rel ease

sefotioh @@dmmge@@nvayweuher@ramopem cameesichrand thesueggesition the

RBa8BER BT 08 oy o BB R g TH Bfbrator hen
s%QQé‘bﬁ‘lﬂ@%thcH@pgéélﬁaé%%QseQﬁ‘@bpbéra@% td tOMniand the

(g;event t he next contai ner from novin to the scan
rnagedlispenger 12dpatispanaeathgeameynt ofdursgige matar@éneeded to

8 B BN AR5 AN AT o GEANTIED e oo

pdte et @i fr f@thairecssding, suoh-athesesh azoneaiheéociod8er d)®2 and
t he conveyor where an operator can reach and then

thesiontea fuAkecRAVaiElGONVEYEF P¢- of the outlet of the

dunn viert : e

{ oor KhdiMEE Glogbig EEoRAEHBN Way TborsleE GR1MPgtner

\/(édme; fodl @pemm@ﬂhem/ﬂm&n 31@ cbntadm;sl}g’ﬁmﬁsley theepmsenhinvehtion. For
unnage materi needed to top fi t cont,

SIS, ISR weEeIFS Blen s SamEanpt fo Bintidadie fetermined

é?ﬁBurtl’lecF]f]le rﬁ%ﬁ%erﬁafé'?laf ﬁéecﬁé’cﬁ tdhan tHH A5ig ISt MtheSeiflamer, the

through a co

tal ner closer 102 and then onto a
dunmtagercqreegeedr othey eponageispainisko agin dtsm)@nfse rtegsiungage

RIETEE Iy A PHR A L0 Oe SR G be By Hnset B he

deraRminitiBeaThbidd dedicribdaiBve, orfdi@indthelyd lt'iﬁ’é‘ég@rator can
converter is commanded to provide the deternined

@mﬂm donhnags paiperteitiem aispensingidymngge rmateral,vlbnaeded to
[ h c nt ai ner dunnage, canvel.ter ot her
ctihup it G TR donybae BLCRAEBIR, ARIhbR ePleft i oot
dvitchi dd=8h € Mheihagéh®ndBRBAGB URIHeRh cYntihias tHelispense dunnage
di spensed by the operator initiated nmethod descri bed

radtsvial until thaldetermined empount ieé dupaagae i progicedany thee
%g@@%gg?@pg%srt er from dispensing dunnage material, if

During the aforesaid process, the status of the operation can be indicated
by suitable indicators on the operator panel 98. For example, there may be
provided a power-on indicator, a scan-complete indicator, a scan-fault indicator
and a converter-ready indicator. Preferably the foot switch 94 is enabled only
when the converter-ready light is on and the scan-fault indicator light is off. The
scan-fault indicator when lit may indicate a no-container-detected condition, a
measured container size below minimum and/or above maximum, and/or a
measured top void volume that is negative (no object in the container) or

exceeds container volume (container overfull).

10



10

15

20

25

30

20 catch up with the dunnage converter, for exanple,
and then depress the foot switch again. The dunnage

w@oowestess woul d then continue to di spense dunP@nes2003/034930

material until the determ ned amount of dunnage is

produced and then automatically stop. During the

af oresai d process, the status of the operation can be

i ndi | hap! Vith bR& oPRFSrRtiAPuL d
bane fﬁg%ﬂ) O?e\gggei@ rhé?a%d B@ﬁgﬁb@bﬂ thO{)”§o iRput devices
amheas aMmaouss, @dt&)ﬁboaed ST ke =iyl teueh isnrHeratede. Far example, the

SRR R oSO ok T 87 B Ve,
thBZJéPQ&Yé? rcb%pdtéla@(y n‘né}gl'i'évé 8 t@u%fﬁ@&ebh%riﬁl@é‘r 'ﬁ?U{ Bewce

cator lig is of scan-fault indica
associadgd rthﬁrewahe Iratmam,ama; ascadeeseitiopuids pievided, to @nable

ﬁﬁﬂpﬁ’ﬂ] Ori%gf/:egf 33{}@88@3&@3%%%\%}% s&g{gnﬁg c{a{pg%gﬁer reason.

Tegapeiol pS'éhteéin@s?dr pdisd sl cepipbnesn have a&ﬁ@ﬂﬁ@ﬁfor displaying
contai ner volune (container overfull). 10 WO

theomrions dsdcaony axxyoo sifegdofeomatine, $UsH 2s the,measyrechainension

| i i e C
578 084 BRE AL RED S EREATE e FHRES, Fhptnts o
thercogx#ingt, @ndtthe volpee af the paitelbdy8 tharohtairgueqitents. .
wWith a touch screen as an i nput device, or the

per s ohdditienatyutha operatriyPang) @nQ/QrcﬂﬁfPP@QJ (OB WET Biayere
drBQHEd%H{ 5%6%0‘?&%&)@& EH%BIE'E{%\Q' §eh%(ftfo?1 <§fr5 voidgdl én&@ from a
sCan rese i'S provi 0 ena he op era
ploramt)eafrvcadiﬂﬂmiehsmeed|lm lagoox@ance yéth ﬂie&setgstedmoﬁd}ﬁll densuty,

tB%Ec‘S@J‘“ VoaiT At BBR FISTorUle gl 4 hB ispensed per
éétﬂ*é%l \}({lfe’rgégffﬂ’bﬁj, %@r/eBg g@ﬁ;ﬁ&hdé m&&&%Ete‘aﬂﬁouéﬁmee?w%lty That

e nmeasu I mensi on cont al ner
ls dherfegicfdevive Hoambegrogtanemed tatavefa dé@uttaeting whefe it will
1o th t dth I f ., th id .ab th
AN Aer SEBhREA! SiMads fo B SlREnSer Spathynf Vpkig OF

ABSSAedRRIE OHelNeGaefm%ﬁﬁmmrdzscudﬂ R\t aWFdhex@mple, the
sel ector device enabl i é’-fnt he selection of a void-fill

afenglor yndy eeteat a IﬂWﬁralQl ll gensity where In igsponse dae quhc device

SR80 5B e LT B b bBpees pr

diverbanitios ﬁﬁé@a%@?’e@ﬁfp-mﬁvcﬁi@asw sdilvsuien aflower density fill of the
thereby to provide the selected void-fill density.

cpmadiner and wilkcorsyinge asmaliermianily efedwinagieamatarialo On the

B EninddlStordhiocindtierard efiler inf BEFEFERAoRIE Hthe

container are heavier, the operator may select a higher void-fill density where in

response the logic device 76 will command say 10% more dunnage material to
be dispensed per given unit of measured top-fill void. The input device may be
a dial whereby a desired density can be dialed in, a mouse pointer, a touch
screen with one or more input regions, a keyboard or keypad for entry of a
desired void-fill density, etc.

Although the invention has been shown and described with respect to
certain preferred embodiments, it is obvious that equivalent alterations and
modifications will occur to others skilled in the art upon the reading and

11
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10

measured void. However, if mnimal protection is
needed, for exanple, the operator may select a | ower

wQo oi0d0fickd density where in response the | ogi cPCEURIME3/034930
20 76 will command, for exanple, 10% | ess dunnage
material to be dispensed per given unit of neasured
top-fill void. This will result in a lower density

L&ﬂdé@t%}wd eof Gtﬁ é)aécrﬁat@ﬁ%a t'hgqaq}?ﬁ:% ﬁ\é/ﬁi%' IIigrpar%icular
reganl & th@rwrmslfomtlmsm&ﬁdqeihw tire albm/e)bgamﬂxeqomhpdnents
in the container are heavi er, the operator ect
theripgAR Aingly g 3 referRIIeS 02 iReRS 71364 16 9@5@@ wene
é@gﬁ%ﬁ%ﬁé’ 'tagglrﬁén(’ﬁéd! to EGTBESEhS %)ﬁlé%%%tﬁ@ﬁ/ﬂsg WédRd, to any

di spensed 'per 'gi ven unit of neasured
d¢ampdnént whictl peﬁfbsms rﬁmjepekaﬂe«t unddipnid the déisatibedhepatppnent

(?Sggﬁétrlgglﬂ%gns 'iflﬁaa&@ dlﬁ?{ﬁg(;[lhwgn npggt gPa(fllgnetquNalent to
Q%yol?élﬂé%ooétr&&bi@@hfcwp&mrws 9k f@ncﬁiﬁ‘ﬁinrtﬁ@ H’é?éﬁ'r Tluéﬂated

ensity, etc. 30 Although the invention been shown
@(mm}nleacennbedlmwnth of & evention. dmaddﬁtlﬁnpwéfl@larwhcular feature

GRS e amey brte B¢ byt wiBYRIRAR oGt fisevera

éhbodipgshts heiohefediure naa bd LoWDire® 4/itB4kfebdr more other features of
PCT/ US2003/ 034930 under st andi ng of this specification

thadthercemhndivernts ieginay e dasirpd randcad vantageys @ragyieen or
val.| lons perfornmed by the above descri bed
%%ﬁ%@ﬁéﬁ%@@%%Pﬁe ternms (including a reference to a
"means"”) used to describe such conponents are

i ntended to correspond, unless otherw se indicated, to
any 5 conponent which perfornms the specified function
of the described conponent (i.e., that is
functionally equivalent), even though not structurally
equi valent to the disclosed structure which perforns
the function in the herein illustrated exenplary
enbodi nents of the invention. In addition, while a
particul ar feature of the invention nmay have been

di scl osed with respect to only one of the several 10
enbodi nents, such feature may be conbined with one or
nore other features of the other enbodi nents as may
be desired and advant ageous for any given or
particul ar application. 12 WO 2004/ 041653

PCT/ US2003/ 034930 What is clained is:
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1. Avoid-fill system (10) for automatically
determ ning and supplying an anount of dunnage

woredoeoitsb3 sufficient to fill the void left in BCT/US2003/034930

container (32) in 5 which one or nore objects have

been pl aced, conprising: a dunnage di spenser (12)

mhich is operable to dispense a controlled anount of
%erlal a contai ner scanner (14) having a

scan areaézia t he contai ner scanner including a

hei ght sensor (44) for sensing a height characteristic

f t 32 wi dt h 46) . f. .
geng i ﬁgna ner'fjhf"%ﬂé?& )@P?Qru%ltwgf ﬁ@g’g%%?ﬁfmér% agd gugpplying
eﬁﬂé‘t‘h%HF\t éﬁmadedﬁbatér% sBfR M9 %Il‘ilﬁ’é‘bgkﬂrleﬁ in a container (32) in

aracteristic of the one or nore objects in the
whioh aneer;maredokietisdiayedesdrcplac?é) CaMBEsing: operabl e to

proces sense char ac tic. inf t [

P oo St fisBeREaSH R Wiidria SPTRBBIO s AGfE 4 B nirqlpd
é}ﬁ@@ﬂ%fé@@ﬁ@gdﬂﬂenaeterm ne the armunt of dunnage
materi al needed to fill the void left in the

cont & cmtamr s6800@i dd) yavingen sern afeandita, s cutainenseanner

SATERE S BB LSBT a) B0l P bR TG % contaer

(BQ) & Width sevséremeforssnsiny & Widith cHaractetistié¢ of tHeecontainer, and
onprising a conveyor_ for conveyjng the container

a m@gghsewréeﬁhf%seasm a poRigug charactenalicahthg oggior more
rein the |ogic device 25

é:bi‘%%glla eegég%tgleng characteristic of the container as

a f uncligindevicé (6 sthatsbperhlledot eri stic i nformation

receved T Cnra ) ol o e ceneais A LT E8
s%?lgor?n@%ﬂ M RR- seﬁso%‘é@'aq\dfddn&%%ysfér%@ et forth in

ere nth ont our sensor continuously _
senses t hejettenpnmerthacaenanﬁnttdieiuonegermaiBrleI ne¢dar to filhthe void

i Bl ebiugS R hd e BB dbBlg sl "

PCT/ US200¥/ 34330 théduﬁn Nge didddnksep yat)amdsp el therddtermined

in any preceding claim erein the w dth sensor
aeosmtoftdumndigstraategiah si de of the container is spaced
froma reference point.

2. A void-fill system as set forth in claim 1, further comprising a

conveyor for conveying the container through the scan area.

3. A void-fill system as set forth in claim 2, wherein the logic device
calculates a length characteristic of the container as a function of the sensed
characteristic information received from at least one of the sensors and the rate

at which the conveyor conveys the container through the scan area.
4. A void-fill system as set forth in claim 2, wherein the contour

sensor continuously senses the top surface of the one or more objects in the

container as the container is moved through the scan area by the conveyor.

13



10

15

20

25

30

56. Avoid-fill systemas set forth in any precedi ng
claim wherein the wdth sensor is an infrared

waelr@sanesss sensor. 7. A void-fill system as setPEDUS1903/684930

any preceding claim wherein the contour sensor is an
optic laser scanner. 10 8. A void-fill system as set
forth in any preceding claim wherein the height

sensgf inc Ugﬁsﬁlﬁys?é%téseéet%gﬁ‘){n %y?’r‘ééécﬁﬁ CPJ‘H ¥herein the

rece| ver array o recel vers di sposed on opposit

widdnseresos sessde sheflistdreesa amleam‘etbe cmeteﬂnemls\ama@eﬁ iftam a
stemas, set forth in claim8, further conprising a

reBRearHeP"tonveyor for conveying the container through

the scan area; and wherein the container scanner

includes a frame having a pair of uprights straddling

the dont auAneoudefdhsaejz@m asnsktdoh s enp eaecedipg claimd Whespin the

upr di stanced fromthe container
V&'Eﬁ\/%%bﬁog '%ﬁﬂ '%%rregims?ﬂ‘éeéﬁ{‘ﬁer and 20 receiver
arrays are respectively nmounted to the uprights, and

the contour sensor is nounted to the cross beam 10.
A void- f i 1A veigsfilbsyshemsan satdpith in Ankpyecrting £laimaphgrein the

2- furth op gate associated with
ctotqgotgosrﬁngoﬁésrarigﬁ@éfzse?gs&riorm rollably 25 permtting
passage of containers into the scan area. 11. A
void-fill systemas set forth in any precedi lr(1;gad‘czl ai m

furtifer cbipid-d| siptemsas SRUORN de AN, HTeGRAIRE Ciaimy Whekein the
BB BEALRI AT Bl pey SF 5} o8 Afsctpyr amayof

réesisets disposationuppesite ﬂﬁn‘s@sé&gﬂeﬁs ofethiecseani area.

response to a selected void-fill density, varies the
anount of dunnage material to be di spensed per

e o0 ElAREDPhlBhch Lty b e g o

deaTdiuS266r8/ey84 3 Cconi2ying thelconfalmdar thysugihihelgart aiea; and
1y det d d
ARG RaringT SCamaTdnanies a T henpoio A rights,
s@r%%ﬁh@ Be t3thirlet co‘M}b?& SHEa RhodPb&arAly eH%\t@RWOprlghts

'aced; conprising: a dunnage di spenser
etb;aeflmni distamced Spen dlee goniainarongdyors aadwmﬁrem the emitter and

I’W’:ﬁlgﬂ %éggégéequtpgcgﬁ&d Ut S@iqﬂ% a&p g”h‘%’%‘t &Rd I'iLe Cor?tghr sensor

is mounted to the cross beam.

10. A void-fill system as set forth in any one of claims 2-9, further
comprising a stop gate associated with the container conveyor for controllably

permitting passage of containers into the scan area.

11. A void-fill system as set forth in any preceding claim, further
comprising a selector device connected to the logic device for enabling the
selection of a void-fill density from a plurality of void-fill densities, and wherein
the logic device, in response to a selected void-fill density, varies the amount of
dunnage material to be dispensed per measured volume of void, thereby to

provide the selected void-fill density.
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left in a container (32) after one or nore objects
have been placed in the container, the void-neasuring

wWa@ppanatess bei ng operative to command the dunPEIyES2003/034930

di spenser (12) to dispense a prescribed anount of

dunnage material; 1o and an input device connected to

t he void neasuring apparatus (14, 76) which enables

sel e I f

voi -t T ReRBPERe 1T RRHm=liBANSaPigHnRig ¥nd producing

@ppmoahtist dimagss paitertal tsaffitierdlte ditl e voiddeftiinla contalner (32) in
density, varies the anount of dugna e material that
wihieh @nRrRIJBOt ShigRrSdIaveIbgen Blace %‘ﬁﬂﬁﬂﬁ'@@ to di spense

per eggg%% gg!plgﬁgd Q gl\;twh%h %‘Fﬁe@gwlett@ PSderde & kentrolled

A void-fill system as
ambuhtorftandunnageimatdrial; wher ein the void- measuring

Sbon Gy meRRUta P B i B Wi Ry R iy fpnt of void
Iéﬁ”ﬁQrcofn‘f’élnéie(@a%te@oh@'cﬁhﬁor%r@djé@feq{d\@tb@rpbla@ed in the

cont ai ner th sensor for sensing a wdth
aumlaet déhe ypicemefasuitieg eppatatue beingneperatvm t@ apmerdiybine

Sracki b 2N n SRR, A6 LA By 05t tere

arig operabl e to 25 process sensed characteristi c
i nformati on received fromthe height sensor,

senscn mpgit devicewonsestesito the veidrimeasyrag mamtugf(m 76)

AR RL S0 BP0 Ay a8 onsris
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a container scanner having a scan area, the container scanner including
a height sensor for sensing a height characteristic of a container, a width sensor
for sensing a width characteristic of the container, and a contour sensor for
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process sensed characteristic information received from the height
sensor, width sensor and contour sensor;
determine the amount of dunnage material needed to fill the void
left in the container not occupied by the one or more objects based on the
selected void-fill density; and
command the dunnage dispenser to dispense the determined

amount of dunnage material.
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15.  An apparatus for automatically determining an amount of dunnage
material sufficient to fill the void left in a container (32) in which one or more
objects have been placed, comprising:

a container scanner (14) having a scan area (16), the container scanner
including a height sensor (44) for sensing a height characteristic of a container,
a width sensor (46) for sensing a width characteristic of the container, and a
contour sensor (48) for sensing a contour characteristic of the one or more
objects in the container; and

a logic device (76) that is operable to

process sensed characteristic information received from the height
sensor (44), width sensor (46) and contour sensor (48);

determine the amount of dunnage material needed to fill the void
left in the container (32) not occupied by the one or more objects; and

command a dunnage dispenser (12) to dispense the determined

amount of dunnage material.
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