DUNNAGE CONVERSI ON MACHI NE AND METHOD W cl ai mt he
benefit of U S. Provisional Patent Application Nos.

wW®@098426682, filed 24 Septenber 2007; 61/ 035, 7BAT/PS2008/077490
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filed 11 March 2008; and 61/076, 365, filed 27 June
2008, each of which is incorporated by reference.
Field of the Invention The present invention is

rel ated to dunnage conversion machi nes, and nore
particularly to a stock su assenbl y and an out put
chute for DUNNAGFRCONUER MASHNEANRAMEBHOD
correspondi ng nethod, as well as a dunnage conver si on
machi ne and nmet hod for maki ng a wappabl e dunnage

pr odudVefclaymtize béradt obUde IPravisienaldtateBatodjcatiomdNos.
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shi pment. The dunnage conversi on machi nes, al so
referred to as dunnage converters, include a

conversi on assenbly t IRi¢ldasfrthieiverdiont ock materi al

into rel ative ower n it dunnage pr.oduct as the
ook THeteBtant bl Rirelih ot dh e s ameP SR Hcnfigs, Ao
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end. At the stream of the converter, a supply of
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ThshvetsRkmBBhiRE bk rﬁéﬂﬁ’cb&ﬁﬂr making $WVAARBbRA AFEHE phdiRict from a

conversion assenbly, which consunes the stock nmateri al
agheet slecbmate®alst ri ps of dunnage from whi ch dunnage
products are severed. \Wen the converter is deployed
underneath a table or other work surface, keeping the
st ock mat eri al under the Baeharowedps it out of the

d| f fi ?qqn%g%%ﬁeggéﬁ%%ﬁd& c%ﬂ@eg%%%?&k%t@ﬁél%to a dunnage

ownstream en unnage conver si on
nerotuctebataanede waeclltq@eclaartlolesmmd telmutnénimze or @devient tamage

h . i
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sepperters, Emnhhdgun cdxmretsicm ahssenmgethpt cahvetts aastatkaaaterial into a

A R R T e e R R
h@cﬁwv@rshcﬁﬂ@atsl@nmﬂ)ab@mtantmeeamtehdabwutd Seyetdtut a downstream
ann(}_i nmeters. |If a dunnage product does not exit the

At the upstream end of the converter, a supply of stock material is fed into
the conversion assembly. The stock material typically is stored adjacent the
conversion assembly, which consumes the stock material as it produces strips of
dunnage from which dunnage products are severed. When the converter is
deployed underneath a table or other work surface, keeping the stock material
under the table keeps it out of the way, but makes replenishing the stock material
difficult.

At the downstream end, dunnage conversion machines often include an
output chute secured to the housing or frame of the converter to guide dunnage
products away from the outlet. The output chute supports and guides the
dunnage products and can prevent the exiting dunnage products from causing

jams in the conversion assembly. A typical dunnage product has a length of



out put chute on its own, a subsequent dunnage product
typically will push it out of the chute. A wappable

walznenagpsespr oduct may be advant ageous for | ayerPCyPS2008/077490
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i ncludi ng pl acement between relatively flat itens such
as plates, and/or for individually wapping articles
such as fragile ornanents, glass |anps, or the wooden
|l egs on fine furniture, to mninmze or prevent danage

during shipnment. Not all dunnage is suitable for use
agbaut @ﬁptm@bqjﬁ@amty CerfimRaters. |’S®d‘entmgﬂmg@qu|d@§a@ptsexn the

f e
By L 8o B i Bt BB BTG ot o
pthedhote. Exi sting w appabl e dunnage pr oduct s incl ude

f ol da raho Re _ o .
n or o RGP e00 Syl B8 bl RO AR for faypring, ncuding
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S RBER ol Seel S Biashing Rl Papevr e g b diets in pad
r fokrh efof eRdMpéCESh BX RRNTHrAY &rfdl/BdtRS: to Gar e ffdcidlehPad &
difficult to produce on demand since the glue holding

tﬂ’f@tqcﬁ‘{/%}“’éaﬁpdﬁﬂs?’ﬁ@\"d‘has to dry before use. Therefore,

on- demm?% Sﬁ@dl@ﬁuﬁfag@ Tb@Gdts Rk faldabBlc@rdboard and
car dboar d ke wrap a%@! unna?@(e product probably is
Y PS8

St abieceap. UnipRen 7 Bl SeRRL OB FSTag
CRRAP eC bE &Y &C?Tg/tﬁastel@nﬁd?&ﬁsr%gbl%rly %Héfuléiur%i%ly glued

(generally out nihe ers per m nut ared
atocune qrmcme)gen@taév planer pkgsntame gardvoans is ruséirgspleating

: ; o
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Aakdiineisbral passepbabiden the roliecs. eﬁmsegilgetewpelms aes very

V\& engﬁe t@ﬁa‘ﬁ%sb%%tyoa\éblﬁg |358|§|?:uﬁ§og gnuf:é’ tdg?hanp since the

I'ronmen vel W a
dglnaaglehr@rtbd lL[—D,ters h)@etheahai;)&) mydxdatfmredjseeﬂ'aenef@byon -demand

qU| ckl L sheet st mat erial for
ChrArrodt A OB maldr o3 g5 EboRic” i b noriunb Al product
pmbablmecﬁrpra@cbl odegr adabl e, recycl able, and

conp a n bl.e resource. Mo ecifically,

Che” SR caRORE PRRIE PUGTORESSE caf ap BT but the
process is very slow (generally about nine meters per minute, compared to about
twenty meters per minute for some converters that produce paper dunnage) and
its speed is limited by the nature in which bubble wrap is made. Additionally,
plastic is increasingly expensive, as well as increasingly being seen as bad for the

environment.

Summary
We have developed a wrappable dunnage product that can be produced
relatively quickly on demand from a sheet stock material for immediate use. An
exemplary stock material is kraft paper, which is biodegradable, recyclable, and

composed of a renewable resource.



product, a dunnage converter for converting a sheet
stock material into a wappabl e dunnage product, and a

wepespondi ng met hod for produci ng a w appabl BCTHUSRIAR)E77490
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product. In particular, the present invention provides
a multiply dunnage product that has sufficient
flexibility and loft to be used as a protective wap.
At | east one | ayer of the dunnage product includes a
random y crunpl ed web or sheet. Randomy crunpling at

| east Nore sprei@callyr hei riesent inventien ppVvisies geviapeable glunhage
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I'tiple over alds eet's or are t og et her
neiEpaableaungage prpdubie add armgeswramg eetiod fort [sroducmg a
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fmhlﬂlplel d\efaifdhee drrﬂ)lle@reSfﬁeQ@ kogete? mhédhadlically help the dunnage
consistently parallel tg each other. An exenplary

d‘UFﬁﬁ’d&i@'%%%@‘%W@n Thgshlings ?fd?oné?%?ﬂPé‘rﬁ'%@a%D@H@'@tconven'e”t
Sforclkegat erial into a w appi ng dunnage product that is
relatively thicker and | ess dense than the stock

mat er iAdditionglly dedtingage sanyasten and ﬂﬁta@mDr@v@eﬁm&(he Repsent
MREERIh B HRERSIbFHI ol 4 RpshIEB T&ﬁ;cﬁ@ﬁﬁ'out

mechani sm advances at least a fi rst vveb o sheet st ock
nemelpyiap pdﬂﬁélﬂﬁtrfbﬂecb‘@ghltmugﬁ Mleatisg raléﬁre carrhe ugeH efermnggular

CRARIR\RILORL BBl o B BRI SRR Bl P

t @ﬁerenhpr@tagmveprmoestasmwaum thetfhldtlmes fdreeﬁ in Hreensto¢iematerial

{kSont@chuy bASRERS copusig the {11 st web to randorty

I'nal "space between the feed
rrec harArsaxemnmartyhmnoegm eatvengjomeachineson camdrtin)a sheet stock

con sthe crunpled first & 0 a,second web
JAPRCE R AR ekt bl b RV aYderE arlosgense
Tinan secsock walkermbihchass atfbéd)u@bhéﬂﬂgmfa?ﬁ(h corpleativ iesighism
crunpl e bet en the feed ne Ee sm a the onnect
AP O'gh (RAISRCERET o LHE RECHAGHERSInac) BIeRS phiost
f firsBlvetvBPsiet 8tdck RtEteHED iRfletloLghAR a&#@t‘?@leﬁ f%edéﬂﬂma%g
product includes nultiple plies of sheet stock
mechanism (a) retards the advancement of the sheet stock material by passing
the sheet stock material therethrough at a second rate that is less than the first
rate, thereby causing the first web to randomly crumple in a longitudinal space
between the feed mechanism and the connecting mechanism, and (b) connects
the crumpled first web to a second web to maintain the crumpled first web in its
crumpled state. The second web may pass through the feed mechanism and
crumple between the feed mechanism and the connecting mechanism, or bypass
the feed mechanism and join the first web as an uncrumpled ply.
An exemplary dunnage product includes multiple plies of sheet stock
material connected together, including at least one randomly crumpled sheet

having an irregular pitch that is connected to one side of another sheet to maintain



materi al connected together, including at |east one
randomy crunpl ed sheet having an irregular pitch that

WO 20000466eLt ed t o one side of another sheet to PCT/US2008/077490
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mai ntai nt he crunpl ed sheet in its crunpled state. An
exenpl ary stock material includes paper. And an

exenpl ary nethod for produci ng a dunnage product

i ncludes the followi ng steps: (i) advancing at |east a
first web of sheet stock material through an upstream

f be¢ryraelagd sheel in (tp icjunried sigiter gAn Eepalesasfectomateiial includes
S I stock material downstream of the feed mechani sm

by 'passi ng the sheet stock nmaterial at a second rate

t hat iAnd arsexarhlarytrhethdd fartpreduang @ duanage pradudtimaigdes the
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TS e T s S e 4 SR o A e
t fihetiigweltrahpiad ﬁ’lré’t&lebft@toﬁe stfdtofdh SR8 Wdbnd sheet stock
mechani sm downstream of the feed mschanl smthat (a)

r@?%%”é% tq Red 4 arvErirchiirsbyel Hb'tssq’féglp et e mat eri al by
passi nghdithg di:hﬁ@gﬁe é&%&.@%@&h.ﬁb ptr&ﬁd&i Y PlagRvetioR for

second rate that | ess than the first rate, thereby
CERYPRGI A Sheé*éﬁocb ﬁ@t%f‘r?éétto @@Uﬂaﬁ%moﬁu@rlu%v@s 7 fred

| ARG A& ao@ﬁﬁ&ﬁg Q%M@teéi %mr‘ﬁafe‘?@ﬁthgf?&lﬁ}%%ﬁgl éﬂ%t {46, and a

connect1 ng anism and nmechani cal | y“connect s

neAnnepling @n@@a@smfdownawerﬁ@f taheu fapd megbamem thet (aprejardahe
Cé%h@rﬂeﬁm%e éﬁbétrsﬁ) Q%yj)tam%@ th@ghéaé?%L&ﬁ material

unnage conver si on HHC Ing a
sthewsthnougle at alsecartdorate mahlaa\w thbao thecfirsi natd, dlirsbwacdusst at

al%érﬁer&?he%’sggg[]toar?x&&f fy %.I%Pr%*h‘? %tlor?%tﬂg}ﬂg%aggtb%lﬁv&een the feed
amsemdrligm duownis& ccmim:tlrﬁg teehdrésd, a&is&mtxhqphehiaall)((a)nnects

adv e sheet st oc [ eret hro t.

SEUBRG b RitRin SR oPRhe bhiod R PRRY YPeRlids,
causiphgl fdtel east one sheet of st ock material to

foed Al aRBIT dipnaed B RETAG 2 BERBTYET iha Sye! Stock
nipekaiai 68 4 Yuseeasbsudindiddse £BEekSerhBIgebMRIvancing a sheet
i ncl uding, at | east one crunpled sheet, to nmaintain the

$t9%m@@r@h@§f9thr@ugh ata flmtgda@i %pgnnectlng assembly downstream

of the feed assembly that (a) advances the sheet stock material therethrough at a
second rate that is less than the first rate, thereby causing at least one sheet of
stock material to randomly crumple in a longitudinal space between the feed
assembly and the connecting assembly, and b) mechanically connects multiple
sheets together, including at least one crumpled sheet, to maintain the crumpled
sheet in its crumpled state.

Another method for producing a dunnage product includes the steps of (i)
advancing a sheet stock material at a first rate, and (ii) mechanically connecting
multiple layers of sheet stock material together at a second rate that is less than

the first rate to cause at least one sheet of stock material to randomly crumple



Anot her net hod for produci ng a dunnage product
i ncludes the steps of (i) advancing a sheet stock

woriognszmbs at a first rate, and (ii) mechani cal PGI/US2008/077490
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connecting multiple layers of sheet stock materi al
together at a second rate that is less than the first
rate to cause at | east one sheet of stock material to
randomy crunplewi thin a confined space before being
connected to anot her sheet to maintain the crunpl ed
sw'@én ajqenfined spagepletere veigeconsetter taaoother shgh tageintain the
?T&‘I%emqgld?&m Ry S@é)[gverti ng a sheet stock
rrate I'nto a wappl ng dunnage product includes (i)
means Jtdranatheadonnageacasiveesiorsmactkinerfareonedrtiag asheetrsiock

oefrial 2 pionr OB R MERE Yo fRRE riclfenging o

ssiweh diockh rateie bt ia $irdt este, arkthfii) triean$ farstechanieat pcaraesting

| h i al )
Shul BRI R SRS b T SRR g SR RS Mk inlesa then
t ihedingitriterio shesd attleastmmtsaeet dffseoaktmatensltto eared oty Rl nesle
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sheet in Lts cru ta O her t rovi ded .
S0h &' P AT Rt HeMorianTa st ¢§ SnaiBar Shdgh fo mafain the
gétiléiéémnétcrdrﬁﬁéa sheét isheefundflest@ek material to a
connecting neans at the second rate sg that at | east

one sHYBEM ¢HKEPISPLRYARREY &g F?%Wﬂé”"@t”ﬂ%!r@wd@h@e@”e?%s for

%jldlﬁg BiRa8tond $Hdet Bf &Hbl@ﬁ\af&fal @1 britbchhg hﬁe@ﬁ& aPtH@ second
eet of stock material to the connecting nechani sm

aliRP oY ek 3t Ingstane shestithabisirennesied & termiempledisgest is not
CEHMPRE (i '&eq?ﬁdé for gﬂudHLg%’t%%t BHe %H@@ct f'sfbck%éféﬁal to the

relativel dunnage E uct that retains

i @@ngﬁtmemeehamam @nd @meaﬁsm t@@sf mechgrismdaapytect the
f &?Fﬁ IplB%fsfF%%'t & %ruh %Xt t%af{)ll?ﬁ Eﬁel%n\?elf ﬁ&%raﬁblﬂﬁ lfiunnage

(0] encourage or ma
| maductudtrataing-itsxhandi Qng afmlr@hingrassennhlytupetreammf the feed

n}%‘égﬁé ‘ﬂm tr(el Yr}w:%dr? o%?“e% He %r{é%ﬁ Ft%gQ nnee]er‘%o %ﬂéou&}gee the

channe
sﬂocmktlomd)fdomgiﬂudimlly eateading rﬁmldlughs inhtbe Stoel nmateti@nfiwra t o

PPEL 5 e BTG auh Eemi GRS b JRUERC R reBaos 5 the

nEtetlamiatstafiocrdvieethesuymetbt ifeg) mecﬂim’srﬁ 1t th@mﬂ)nﬁa@ﬂ’hg
channel has

i fferent hei not e dlff
e ainREY HernnaRcofiia e Kedmrerg &5t imples
I leteEh theefeBl e chbnighefid tht @ekna@ingmhdédhanis¥), and each channel
| ateral | y- sgaced form ng nenbers that extend into the

phasna diffefent apight @C@@mﬁéﬂ’g'ﬁ%ﬁ?@t Feayensiesiangtanpligedes in the
NSHLAlIRY of r%sHé(ﬁi‘i‘/etV\mB%%f lsﬁé@(rs%ckerﬂgl%rlﬁlo[\ﬁ) 'Iél@l%ll WaEd fofning

1
reinforce the edges of the stock material as ¥ hose

e@'@@bﬁfﬁﬂ“?b@@e%@?ﬁ thernaitty Bf latesal esier@ertiong artienghieies Ajock
material to urge those lateral edge portions inward to reinforce the edges of the
stock material as those edge portions pass through the connecting mechanism;
(vi) a series of transversely-extending serpentine guides upstream of the feed
mechanism that define a serpentine path for the sheet stock material to improve
its tracking and maintaining a minimum tension in the stock material drawn
therethrough; (vii) wherein the aforementioned serpentine guides include three
parallel rollers arranged with the axes generally in a common plane, and at least

one roller is pivotable between an operating position in line with the other rollers



(vi) a series of transversely-extendi ng serpentine
gui des upstream of the feed nechani smthat define a

w@20pestossre path for the sheet stock material ROI/US2008/077490
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i mprove its tracking and maintai ning a m ni mum tension
in the stock material drawn therethrough; (vii)

wherein the aforenenti oned serpentine gui des include
three parallel rollers arranged with the axes

generally in a common ﬁlane, and at |east one roller

| @i loadiigl rosBieneencdiompbe apeiagng eesitionie pravide wearge gap

V‘flo %%ﬁ %IH@P& 6@%5%3%&%%8@#'(&9 \Qgéﬂet h@@oﬁr%‘ﬁﬁ
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ethberdss toelpugicdseehaplogk atateeat @9m taecyestsame (iMpFheinthe
A eAar BN He Y B8 Sah P oL oS BFFLEFRAMPL ] the stock

nReteal ﬁ@}db@ﬁ/{/é@\e%n@b rh@(ﬂfahlsﬁ’rﬂﬁ)rm%vl’ngoét |64%t dhk RYthe rotatlng
menbers that feed the stock materj al t her ebet ween,

aMRBPRENREAY o t'ﬁ%@ihl%toaftac'l"t@é% {OaQWQ Bthash éto%f%\"tt?rr‘?é

MpeRPctvamy fromthe other to facilitate | oading a
sheet stock material therebetween. W have found t

; el at iWehave fynd thriiaiagee!y sBert duRnNagearPadcts haéﬁ’@tﬁhleﬁﬂth of
I%§§tﬁaﬁaefﬂ)oﬁpﬁﬂ§enfdefnhﬁl%fbrﬁ GOt b0 56 Stend gj’ %rﬁ%g"}QPt\Aﬁst drend

shingle, twst, or otherwse jaman I ock passage
t ptheiise pﬁearamblpgls pasaage.thrangh ﬂlﬂo@téqmﬂut%m\nq)gutmquent
d r
dél}ﬂﬁ%ggd%ﬁ %gtdg'?&;meﬂ% r%LHE;?E han B4 h@g;%}leé%ugd ?Wg@%roducts
ouutplithecthute out of the way, relatively short dunnage

d

P 000Gk FrbPg YAk A LDy Rl Rl BT Bl
opropucts chnntaevrtrealmrmdneyowte @hpajheand fah thewegtpé grawity chute rather
d jded. by . th t
R RERge RS MRS BB bl g s o o
g pnverAri ébganaplértygninnagé eom@(;suollﬂh{aﬁamdwﬂ@a@@j by mélmbs@md

JS SI.N e unna 0 rou
CBHRTEIRG] B SESca TP 1an BEspabi s Copy R Paepi g o @
PdBhagE preducihd tisbendisBlehfinnabe pfodtieethed Yk A&l Yhe

al so includes an, out put chute adjacent the outlet. The
ofRNYBSIAnaRSEMblY 'ﬁ&?@ﬁ@?é’f BEQ%'@H %”F?Q%Proﬁagﬁstquv'“p'e

WaRE®Bs! Re @EhWHion assembly also includes an output chute adjacent the
outlet. The output chute is moveable between a first position where the output
chute is aligned with the outlet so that dunnage products having at least a
predetermined minimum length are dispensed through the outlet into the output
chute, and a second position where the output chute is not aligned with the outlet
so that dunnage products having a length less than the predetermined minimum
length that are dispensed through the outlet bypass the output chute.

Another exemplary dunnage conversion machine provided by the invention
includes a conversion assembly for converting a stock material into a dunnage

product and for dispensing the dunnage product through an outlet. This



chute is aligned wwth the outlet so that dunnage
products having at | east a predeterm ned m ni num

WO 20090¥2664 € di spensed through the outlet into REEUS2008/077490
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out put chute, and a second position where the output
chute is not aligned with the outlet so that dunnage
products having a length | ess than the predeterm ned
m ni mum | ength that are di spensed through the outl et

bypass the output chute. Another exenplary dunna%
ceayersiaromankiog alse I@m@dﬁmow ut ghwite adiaerntdhe pultatudbe output

ackﬁRé‘HEé %Wé‘th%isﬁ ‘?I%ﬁgﬁ ko @ étt&m;aﬁz n?e%utgbt chute

dunnage for |spens ng
plsmwbteme@wgeﬂ arﬂra’o @osltwn whhiesthemassagdeoin atrandd with Hiesautlet
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tdﬂ@nedt\/\phhtthe butled. Tﬁbe:oowdzrpm)h nodiires @lso nmwablaa:omrbmehat
irst position wher asae sal W|th
Sedtle® sRioh iof § R Ciehaf A3 Eoe BrdsPRET ootytcls 12
p@dﬁllttdnoo”f tﬁ@emt@thh&temﬁaigﬁ |tsS|rS1®bS|ab|h gnlﬁ@%ga prodiidie dispensed
tle The, con i on nachj ne SO i.nc s a,. .
i the putg i PR D8 tRrp A P BT AR ad ity spcond
Oéosﬁldﬂmlmmﬁge BF&QJ@%tdlé\dHiwsé@ ltHeréﬁtHehﬁJtléoﬁyddsg thedbutbBtEchute.
outlet chute so that in its first position dunnage

pr oducAORET SXERSERTY FHRRAGGLANNEBISITY m@‘fh”é?]tnélud?ﬁ@ Conversion
PRsBAIR foh LoMEtiddS s@@k RitterfdI s a cﬁiﬂﬂagé‘ ptddSicERCPB @.tock

positi on dunnage products di spensed through the outl et
byptesial W%'%fu@rﬁlﬁn Wistream ensnfiies C@?&’@ﬁ%@%ﬁ%&ﬂm{héﬁg@
C&Hin‘/r%’tr%bﬁﬂer’iﬂi&fﬂhé‘%ohxfé%uHﬁ*%%sén&S)”‘Tﬁé ShALr8ieA %@Qéﬁiblfy%rso

convertlng a stock naterial I1ntdo a unnag pro uct
tineludesa lhorsing thaidefines/an @utfat&ﬁoaspmp@gﬁ@%\dumﬁﬂed&m@lm The

COMNBIRArPRaBHRE oynél%é% &l%mgrg cHie S@ %lt@é‘gﬁjtge& The output

conver sl on asse e conv
i clelteities aa upsin@rngnd et isiembyveaise alatoettb ébe battet between a first

AR5 e RnAE, PEORUG 1o THE G UBLRLONTREN 08 o

né10Ges ah acerit
orteat:plue dahoage ;bmdueta fmpsﬂwe-nvmnbntdasabmbty eny aabtend position
ati,ve t t

he o n a fi
[ RSE phslrah g Rt Fe S Sl e n b lacBE Rt BR oLt that
t funnage [pedduces frem ehe/eord@rmag emmtﬂw byﬁesfsrtﬁ@btlﬂrbet chute
conver.si on and a, seco tion where, t
ot T Bl At s e T e el ieS BicoAw Sig e sembly
t foe comiteriig & etokk ﬂiat&iﬁﬂﬂﬂ@@ dRhagdys b dlLiEoas thB&tock material
conversi on assenbly P/@cass the output chute. Yet

RN O ARG CE T RTEH o CORNER 91 B5SRANRI IS downstream end of

CPB\Bhodraidn2286MBlyY ﬁh%rcoﬁOé}’é%rntdsﬁgmﬁlySﬁ@@&e%h@uélﬁé that
into a dunnage product as the stock rmaterial travels

f dafinea andiet for disearsing therdinpaas Brosiush HreseafyEgsianomachine
AU Hcl RRTEMtPhdjacent the outlet. The conversion assembly dispenses

dunnage products through the outlet in a downstream direction. The chute has a
gravity portion that extends in a direction transverse the downstream direction,
and an output chute portion that is moveable between a first position where the
upstream end of the output chute portion is aligned with the outlet and a second
position where the upstream end of the output chute portion is spaced from the
outlet. In the first position, the output chute portion closes the gravity portion, and

in the second position the gravity chute portion is open to the outlet.
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al so includes a chute adjacent the outlet. The
conversion assenbly di spenses dunnage products through
the outlet in a dowstreamdirection. The chute has a
gravity portion that extends in a direction transverse
t he downstream direction, and an output chute portion

t hat AN @m@nyén@ém/@édlsaerwm%durﬁ@getm@ﬁvqﬁm@c@deﬁtiﬂe steps

W38 ERTSED 2Lobl R ERHl SBURREREN o8 e e
qumtnaeamrmt ttfrowgirearoqtuttﬁht(basl’ﬁmeedwragbmmdwt bpaetldast a
rgp%trenﬁl H% ﬁ?qurﬁ 13 tgph nﬁd\fﬁ/ rfaﬁ’ét ?rpen(],i Blg%rg%tﬁﬂl{ (hhute

€ por |on 0ses
smﬂ;m&ﬂwt fosnd incalightnengwibly tHeyoutIIeUtoerepelr/e | suppbs, apEkguitethe

t he. out | et exe th of dIS en5|n dunn

e ofouel S ERRENE I O nBia AhARE BalR T LRI thetis
nesethaalthé ptgaje&erdmmagmirpmmdemth and n@btb‘cpxemsludgs tHeestep of
Buag e ltizem enil A8 sl Elwieiahiiobanie Shgha funnage
NBret D& aRitiHY Td QaIBt @g&as@fthélﬁu@ut elitechut e adj acent t 0

and |n alignnent. with the outlet to receive,

and guiateake i easirnge-siedoiie sURRlY of stogk Sateriah, eth% @f?sé’f‘t
|ﬁvéﬁl%ngg8ﬂ§é’eea BhEFHet slh)%‘é. ot *(ﬁ"r‘égtbcﬂlrﬂ”gataWa'% floR$ thel dblersion

the predeterm ned m nimum | eng t he net hod i ncl udes
t aRSeHEp apfl sHERs brpktind bp ovt efdhe iRy W'ett*ﬂféd@m%@tconverter IS

C 9el ative to the outlet so that dunnage products
eX|t| ng the outl et bypass the outgut chute. To make it
easi erAn exanepigtychiinage COMBFIIgN oTacsinedrovieedpy Hie presrnt

B { : .
PRESAh, hANAES SRR R € Sy BPEbotirblii, 3 orkBfsion
sdasseettﬂ)b@)c komverting detockimadérial into aadunnage praduet, dodaad@nd that

%%th%{e J:osnvg %r%és%gnbl)'/b‘g % eﬁ‘r)i'hg%ﬂgﬁ‘gsellnearl movable
n "o

Versi oh nac présent 1 nve
[ h)mWadlean @perwhg pbeltlos amaoemtl th@ canmmplh psedmisly ol a Ioadlng

Bl e {38 Gh RRaGRE PEReY rorTiad il Btk ey RIRSA
swppiag tise cmemaggnmy assenbly and the shelf. The
posi {115 SiEPRR AN o BR BTy R ASSBIH g edisgater lly

| @adtipgd BAS bhitietlaRPaciRtbd GLRM tHeelAper ﬂtfelfalu)vmg? bésiption and
for loading stock material w thout noving

cHHRrd (FYVIRgS 8oHiNg forthr{a d?tﬂ"@@&?'l‘?d”‘%ﬁr@t'm ﬁ@lbog]lg@(nucr githe
ofvéhrnl theg8kthMadRhiéhtdBERL Midfivef Mdder, of but a few of the

various ways in which the principles of the invention may be employed.

Brief Description of the Drawings
FIG. 1 is a schematic representation of an exemplary dunnage conversion
machine provided in accordance with the present invention.
FIG. 2 is a schematic perspective view of operative elements of an
exemplary dunnage conversion machine provided in accordance with the present
invention.

FIG. 3 is a top view of the dunnage conversion machine shown in FIG. 2.



descri bed and particularly pointed out in the claimns,
the foll ow ng description and annexed draw ngs setting
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the invention, these enbodi nents being indicative,
however, of but a few of the various ways in which the
principles of the invention may be enployed. Brief
Description of the Drawings FIG 1 is a schematic
representation of an exenplary dunnage conversion

machi fdGpf éve deagsisecipdrigand dhalemadeecopresontmachine shown

| R\gat B%okuﬁ%@ggﬁ%@ﬁgé%@@ﬂ%rghH&é spective view of

operative e n exe ry dunnage conver si on
machi idGpbp iva deﬁﬁge%imwd;sndaw_mv of thi duheags eywrtsion machine
L Qventiong 5! %Se%nleﬁ mn%% é(TL-_LeW of the dunnage

ne s I'n

conversi on IG 2.FIG 4 is a

cr oss-RHécbiionaatosgiseatiofal ehe viduwnsfdige doamager@ngersiomahachene
shown i I .1 ooki ng downstream.as gen al ong

T HIC! & recking PESLEYh SRSBSLABRNAR €750 oi v or

t he dLH’IGaQGS aeahan@tioonemcbldnenagmmduct decrucea byathe dunnage
seen al on |l__: G. 6 is a cross-sectional end

V?Wﬁoqﬁédﬂmﬁﬁg@‘%n% n%&si on machi ne shown in FIG

2, | ogiGNY i StHighE ABpRLeAtalib® BBahdth&SdUmBge tbfwerdioh s
a schemati ¢ view of a dunnage product produced by the

dmﬁﬁ'%{@%p%(iﬂ%’r'@laﬁizprﬁﬁ'&?ﬁ‘ﬁ%h JWASE™ IMealion, FIG "8 is

a SChEF'Tét 06s & 9@&9@&%%\961: Qﬁ eﬁé}ﬁblbﬁy dmﬁé@@%nversmn machine
conversion machi ne provided in accordance with the

prsstant withdhe ﬁ@?ﬁmﬁlcﬁep@spgtaﬁmﬁwéﬁ'@e& ive view of an
exenpl@Agy 16 WNages %@&Yﬂa?élgoatmé\ﬂ Bf E%Qﬁlo?ltd?rt“e Mr‘r{ége

the schenmtic representation I n
cepwsrsiacmpomag otk Kx & asoseoy) @&neoallyaﬂlmltne@ri 001‘0 mrﬁéG 9

dunnaggsC ZES‘YST §ﬁ®%%&1¥ék%(3ﬂﬁ éb\% of 3 cﬂﬁ‘mﬁgg ﬁgﬁ%@%r@hh%d by

along I'Irn
pféies#ueoage/eonmemrofnaahldamﬁﬁgé %roduct produced by the

dunnaq-_qGC PIVEL géh %)eecﬂye !;Ie%' of%aank%lnééyéétrénmqncluding

schemat ¢ persp ec |ve Vi Ing”s
i yat landiheg dyertagermmnihensicthumactdes. conver sion machi ne. FIG

mmchi 2G0T B EbeshScl R el MRk A LR e ke of Fic.
of2 iitls tHeolgftisie drenop @anéle of &y aalisibd eerhddegirtbadveal the internal

components.

FIG. 14 is a top view of the dunnage conversion machine of FIG. 13,
looking in direction 14-14 in FIG. 13.

FIG. 15 is a cross-sectional side view of the dunnage conversion machine
of FIG. 12, looking in direction 15-15 in FIG. 14.

FIG. 16 is a perspective view from the side of an exemplary stock material
supply cart for use with a dunnage conversion machine.

FIG. 17 is a perspective view from above the stock material supply cart of
FIG. 16.

FIG. 18 is an enlarged side view of an upstream end of the dunnage
conversion machine of FIG. 15.

FIG. 19 is an enlarged schematic perspective view of a portion of a feed

assembly of the dunnage conversion machine of FIG. 13.
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vi ew of the dunnage conversion machine of FIG 12,

| ooking in direction 15-15 in FIG 14. FIG 16 is a
perspective view fromthe side of an exenplary stock
mat erial supply cart for use with a dunnage conversion
machine. FIG 17 is a perspective view from above the
st ock fi&it 80 isad crogpsegtianagt viewfof FIG, 19 Bkerpgngliges §0a°4<i) and

el%ﬁﬁgﬁudthﬁ'|ﬁrﬁc:%tbgwrQ%ho%r}&Ht%%éﬁtﬁéng%%88rfresgdgﬁd@ I st

conversi on machni ne o
schenmdtlGe 2p & 3 prossiseetionabwewfof & 1ot akan afong liheed1-21 and

?§$@ﬁgir¥tﬁngfdur’eﬁﬁorﬂﬁﬁﬂf&3%% §/C{H¥%Bﬁb§cllbgv'a\f/ﬁmg;fhé'rﬂﬁé’f FIG

Cross-secti ona 19 taken
al ong HIGn22 i2dpaeBpeactivel viexk bhg ream, tper ipodiooaltf #te dunnage
direction re resgggjedlgby t he correspondi ng arrows.

FEVeHIoN Maching P -séctional view of FIG 19 taken

al ong HIGN23 is2dn @dladyed dresskdergondl vidnweoith pertibh ofia connecting

|nd|c t he correspondi ng .arr ElG .22 is a..
AR TBY bty v BRI kBl PER: . 1311 R hrettion 23-

d;gmaﬂgq; gqqnver si on machine of FIG 12. FIG 23 is an

enl ar ed cross-sectional view of a portion of

connect'$ng? &%%ﬁ&ﬂeéfcr?%es%ﬂ?@dd@%%frﬁ/@?%‘PBﬁf F‘P&d}ﬂnﬁ%ct'ng
Oéssﬁhﬁézlly RIE Y @QHM& éd’hv@ifs" SbefIng 3f FIZ?D 10f IoBkﬁ? il flirection 24-

is an enlarged cross-sectional view o
pét 61 - dP- the connecting assenbly of the dunnage

converss0hs @&Bér@se&fveﬁl.&v of1§ dr.b@%.ngohﬁn%éﬁ%me right of
24- 24 of FIG a perspective view of

diheeinghae @prp@rwromagbléﬁ or Flﬁn theith t@wplwﬁn&qwemmﬁb@e

c ﬂiéﬁ{ th the relevant covers
o}? egsﬂﬁg@g?ﬁg@t%%%ﬁ”&or@tem its conmponents. FIG

26 i s RFGf 20w a &betvelevation wieswoiod dewoiieast perdion pbihei dumnage

olorkBRHRaRAG, SPRITS) o ARGRLERA Bl ol i
assembly.
FIG. 27 is an enlarged cross-sectional view of the cutting assembly of FIG.
26 as seen along lines 26-26.
FIG. 28 is perspective view of an exemplary dunnage conversion machine
with a sliding shelf in accordance with the present invention.
FIG. 29 is a side view of the dunnage conversion machine shown in FIG.
28 with the shelf in a working position.
FIG. 30 is a side view of the dunnage conversion machine shown in FIG.
28 with the shelf in a loading position.
FIG. 31 is a schematic perspective view of another dunnage conversion
machine provided in accordance with the present invention.
FIG. 32 is a schematic illustration of the dunnage conversion machine of
FIG. 31 with an exemplary output chute provided in accordance with the present
invention.

FIG. 33 is an enlarged cross-sectional elevation view of the output chute of
FIG. 32.

10



FIG 27 is an enlarged cross-sectional view of the
cutting assenbly of FIG 26 as seen along |lines 26-26.
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conversion machine with a sliding shelf in accordance
with the present invention. FIG 29 is a side view of

t he dunnage conversi on nmachine shown in FIG 28 with

the shelf in a working position. FIG 30 is a side

vi ew of the dunnage conversion machi ne shown in FIG

28 wi tGt héissheemspeetive vieyadl anpthrysixemplary putgut ghute jpsovided
o B oo G R ol BRI B). VAR EB ERRREH a frt osiion
pr eseritlGi 8% & taprviewoGhe3utp chutecdidri@t 84€ i | | ustrati on

of .\ e dusgRas, GRnvEr S RGN A% 00 FikCed 1 i th an

exenplary o0 provi I'n” acc ahnce with the
pr eseritiGi AV &nd sida.vidw & thd dutpait alnute rolf &@ e in a second position.

o 43l ot YR Pt Bt Bood @y BIGEHG her ©

exenpl ary out put chute provided in accordance with the
present invention, W tB tﬂe %ut put t.chut einafirst
position. FIG 35 is abt@lediD&RCHPiPAe out put chute of

FI' G 3the grbSent&ventomProRitids\d @Wnde tBeversibR Wiachitét #hdohethod
FIG 34. FIG 37 is a side view of the output chute of

Hoemaking g\weappaklgritynpags Prasict frrmesa shget stogk Bisterianas el as a
oftob iU Bdentibsd 8h oblptt cife fdvet dirdrRde PBRGErsBhindthine,

C
The present invention provides a dunnage conversion
n@thicAeesRNdingtedofsr maki ng a wr appabl e dunnage
product froma sheet stock material, as well as a
stock supply assenbly and an output chute for a
d%@m@lﬁgﬁm on machi ne, and correspondi ng net hods.

W app t i i :
e oo ARy RRS NSO AR B HER, B cunnace
ceonvertei flogcenvehteet a shert lstasktreatprdl intnteovippekip sabhage product,

UL 88 B8 A n B SRS AR B roc
r el aditvely ehigkdriancddess derdelteasthadesteak mbt@nalk He pattwalar, the present
MRl &0 srovide LA RtUE I A unn5OS pRIERERLt has sufficient flexibility and loft
to be used as a protective layer or wrap. At least one ply of the dunnage product
includes a randomly crumpled web or sheet. Randomly crumpling at least one
sheet provides cushioning properties to the dunnage wrap. The crumpled sheet
or sheets are held in the crumpled state along lines of mechanical interconnection
with at least one other sheet, where the lines of connection where the multiple
overlaid sheets or plies are held together can provide convenient fold lines.

Additionally, the dunnage converter and method provided by the present
invention can be employed to produce a dunnage product relatively quickly on
demand as needed without the expensive pleating rollers that create regular
parallel folds in a sheet stock material. Moreover, the converter and the stock
material take up much less space than the wrapping dunnage product produced
therefrom.

Referring now to FIG. 1, an exemplary dunnage conversion system 10

provided by the invention includes a supply 12 of multiple webs of sheet stock

11
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has sufficient flexibility and loft to be used as a
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dunnage product includes a randomy crunpled web or
sheet. Randomly crunpling at | east one sheet provides
cushi oni ng properties to the dunnage wap. The
crunpl ed sheet or sheets are held in the crunpl ed
state along |ines of nechanical interconnection with
amateélab@n%ﬁ gonergipn srasbine hieatecarverts theesfoglf material into a

CORBBEIAPoIBERochBe AUl end SIJCRIrFiBRATS s (oPlindior

er can FOVIde convenl en
Aoldstic sheetd, wpmlied %mmﬂg}e adamfadedstaghn dometammude. An exemplary

SR S5 b BB nd QYR RnBb So BRI ok g
ady oe adeadti-piyt Kreftl papdrepreviped sithar nprcﬂalafbrrmgr asblserlss phat

create reg |lar paralle
R Fiefi POkl fidten s o i Hloe e e, diEliR LBl pr stacks may be
ﬂmwrtbairom@(memulﬂblemhbelsibrS\m’mee)f sloak ndieriaMf@oniagrsion to the
@‘waa gr oduct E%(gduced therefrom Referring nowto
yd y dunnage conversion system 10

provi deg duhnbb@ coM2§ibh @iachmel 161ﬁ§|u@e§é%éd’mé&1aﬁsm 20 for
mul tipl e webs of sheet stockmaterial and a conversion

n%@ﬁﬁ'@gfé'qaﬁb?”%ﬁrﬁ{/@?qeé Of WEb of Blork materal ferethrqiol, and a

V‘é@ﬂ@b% A BREAEEM QQQ@r{"é‘dnne@tlrﬁj#hhﬁbie%v%hﬁ@ém?%ﬁéﬁlﬁs together
mat eri al i ncl udes paper and/or plastic shee

sdpypstreamaef the fesd meshanism A0+ BY Raasias astoslomatariahpl @ slower
%t@?ﬁ%ﬁ%@@éd%ﬂ@&%n&%% aH@érﬁ;fe‘s he 18K H%?erla”tﬁe"r‘&o the

conversion machine 16 includes either a sin ply or
acanmeetingomgchanigrn 2gaptardypthe piageepecofithe sheeat Qﬂk!mat@rlah

0 r i
Py R Wi RougR e Shek rcRpid Rohr B BRIy crmole
tor fpid_omad:@nfnhmi spdcei qut@chﬂgelengltLMnaNgbetwﬁerstheéebed mechanism
By %’R‘J’ ?‘le éﬂ%e@ Vr%é‘r\a%r%rﬁ gt he mul ti-ply dunnage

product. e nage conversi on machine 16 includes a

f eed rﬂﬁrrermmhsmn@(}némamaﬁ@on@em mudtigpde o\amlyingi shekts of the
t her et hr

K h d .
coplortT et SRS gh! BoniesB Tgb Ry sPEet B one sive
oofedrodiepion le@dﬁﬁi&ih%et Q@ Ririmed crdlmwai st pof O{Inﬁd@% A3 ethe second

TR e eHATP R L it AEiaRFeH o0 ChDS ferek Peplanism 20

séragrkunBalie pledl shbBethat Bypakbss BIeTE&E ebBai®re fZ@nl'I?rfé! cdAversion
retards the passage of the sheet stock nater

t WarRind AlSagRaY WAIVER aduinsBia gasaerspblydd tﬁﬂ'ﬂ"éﬁ“p%ﬂge{“@)@r the sheet
rﬁﬂa@malén'apﬁ‘&tﬁe'éﬂi Bﬁhé}'eé%f M@@r‘neﬁné?ﬁ Zf)%|n@/dr% (ﬁlttﬁ%%é&%qusm 26

space extendi ng i tudi nal bet ween t
neQWEYieam of the conne Ing mechanlsm 22 to sever dlscrete dunnage products
28 from the strip 23 of connected sheets.

In some situations the cutting mechanism 26 can be omitted altogether,
such as when discrete lengths of sheet stock material are supplied to the feed
mechanism 20 and the connecting mechanism 22. Another alternative is to
employ a sheet stock material that is perforated across its width so that a length of
wrapping dunnage can be torn from the strip of dunnage. The perforations can be
formed in the stock material before being supplied to the conversion machine16 or

formed as part of the conversion process. Additionally, the conversion machine

12



20 and the connecting nmechani sm 22. The connecti ng
mechani sm 22 connects nultiple overlying sheets of the
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crunpled first sheet to one side of another or second
sheet, to forma crunpled strip of dunnage 23. The
second sheet may be a crunpl ed sheet that al so passes

t hrough the feed nechani sm 20 or an uncrunpl ed sheet

that bypasses the feed nmechani sm 20. The conversion

nmHE eamautamagcatsepacte g sleairediieapihnef verepring Idynpape fsom a strip

| oput b BRI pbGERIPGboS AR aTBHAS bah pUBRESRAREH by

anrsm or a cutti ng nmecha
defaping deenfieadl mdobanienmitoi ajd aeclham&“mpmzlon@f gwygheet stock

dt‘h%% {\ﬁglgeuﬁg%ﬁn@(ftﬂ‘a%é&a%%{r{ 5? %ﬁtnﬁlegttcg {’e%dt%lﬁ’% gfock material

CORNEE
nibetedimosgh.28s @avsile thetstotle thatdriabgétt sngomatieatip seganateeat a line

di te. | f sheet k t.e li.ed
e oS R RS e R0 FrkeTBRRLA o ] FeioRBne Gl
2ecHamidrhep. al ternative is to enpl oy a sheet stock

t t hat t d dt t hat
gt 1R AR g R TSRy BTien 08B TS bF o P eReEay prsigh
OfnabhlRe 88 @re INGwMEFbIRfwatd @@atwnh@g‘to&@ iBRekidl asﬁthﬁoves
stock materi al before bel nl%gt plied to the conversion

ndRMISYEPB 1BFOUdHGASH CREPRAP Qifthft FRNVEBTIRMECEIAe PPokEs s .

/‘\Qﬂ'lvbfs%iﬁﬂnbﬁhlné RE iICAMER ShHENTRCIYsBRBR 381 feed assembly or
automatical |y separate a desired | ength of wrappi

CRIRRERTEST ABf SOBTAGUG GFSQTbIH R EVCRHARSTI 2 8nd Grcatlng ssembly
fﬁﬂﬁ%cﬁ&?ﬁs‘?ﬁ gl Thdhdey ﬁu@&ﬁfﬁ‘ﬁrﬁ%mé shéedr %réﬁr@%’rﬁé&ﬁs of

eed nechani sm 20 an upstream portion of
t $teclsmetariakromia supper4@(FIGhd), @V@W@Q:@'rm@r@tbaﬁ@ or rollers 47, 43,

[’ﬁﬁlﬁ’&ﬂ] E’g&ﬁe%%gﬁ SRYGShioBgh %ﬁgrotu? 8 134 BGrlﬁ:hngI ﬂiqw 38,

a result, ock materi a
aut onaﬁhedalricymgasaerabb %tla@raaliynw@fdlyp@ﬂhemam omg Or more

Con%éscﬁas%% VYﬁSr%tﬁrBS%ﬁ Zgﬁs ﬁg&nﬁg F%r%ﬁ}%&?r inimize

f teatig of thetsmdksnatbrlairarﬂmmmbw lpft @e riveestock matexchisfed 3o the

e ,sho of t he st r as .
TS Bnishtd i flrBal Rutihine Sebmis Al HsflcdeR a8 guides
Csmtlsh@t sxtend raasionse e, thbﬁ;ﬁ%&ﬂ\é}ﬁ §tbf©lﬂrrfml°dl ITge;tr;lafally upright in
I NC I N sSse . , ee asse or .

BT ReD e EpR ot Be ine hudes af e pleraResimtethoRppposing
a@desﬂoﬁhé flaftdofans SRt YstaWk rBehaNios @érﬂﬁlerl% distaflce that is less
mechani sm 40 draws one or nore first sheets of stock

niREB theavidth ghthg sBapipIqredlce theawidt) of thg slock matefialnor e

bars ofhdifldi@ied Buhchf assembly 38 also includes upper and lower guide
members 52 and 54, which in the illustrated embodiment include guide wheels 56
that bear against the stock material. The upper and lower guide members 52 and
54 are laterally-spaced and transversely offset from one another. The guide
members 52 and 54 extend into the path of the sheet stock material alternately
from above and from below at locations spaced across the width of the path,
causing the stock material to transversely undulate therebetween (see FIG. 4).
The bunching assembly 38 thus gathers or bunches a greater quantity of sheet
stock material toward the center of the path, which may lead to lateral crumpling

as the sheet or sheets subsequently pass through the feed mechanism 40.
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and 49 that guide each sheet through or around the
bunchi ng assenbly 38. The bunchi ng assenbly 38
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passi ng therethrough. This inward gathering can
prevent or mnimze tearing of the stock material and
pronote | oft as the stock material is fed into the
feed mechani sm 40. The illustrated bunchi ng assenbly
38 includes | ateral guides 50 that extend transverse
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tEmpSYRenR y undul ate therebetween (see FIG 4). The
bunchi ng assenbly 38 thus gathers or bunches a greater
quant irgmghe §y @‘f‘é’t'ngs agEm %8@ rthalinwasdlrdfawp stask materigpasses

t@ﬁh@?éé?i mﬁéHeﬂﬂsrﬁ@M h’ﬁ@‘ﬂlutsﬁ’aﬂeﬁtf@é@}neﬁﬁémﬁ%'4@9n §ddd & least

sheet or s ts subsequentl ass th the
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d cr.unp ter a
S ete (R menaTRn o svle dilfe 3PS st Sicte B gl Ao
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ca . a a 0 CCO al e
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38 can be omtted or placed between the feed nechanism

W'%W@fqrﬁ@yt@ﬁﬂéﬁ:ﬂ?‘??@sﬁ@kf HHRbiaped 20ashpReARIPERe Maintain a
egiPsh RNreet StoehdsidP Aseaddny B illbdiRated rotating

the
i nwar dl y-drawn stock rra?erl agr asses
members are mounted on a common shaf however, each pair of the rotating

members 60 and 61 may be independently biased toward each other, similar to
the arrangement described with respect to the connecting mechanism 36 in the
following paragraphs.

The rotating members 60 and 61 additionally can have portions that allow
the stock material to periodically slip relative to the rotating members 60 and 61.
This relative slip can be accomplished, for example, by providing flat portions 62
on the illustrated rotating members 60 and 61. If these flat portions 62 are

circumferentially spaced at laterally spaced locations across the width of the stock

14



to the feed nmechanism 40. The illustrated feed
mechani sm 40 includes at |east two rotating feed
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materi al therebetween. The feed nenbers 60 and 6 1
have a surface that provides sufficient friction to
grip the stock material, and may be knurled or have a
rubber or other high-friction surface, for exanple, to

provide the desired grip on the stock material. The
f waterigk eHaleral ghiffingceriwistiog owpdion gan paiimparted tﬂtﬁﬁlst@k material
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%gg%ﬂi&?o? advanci ng the sheet stock materi al
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addi ti onal can have portions that allow the stock

n@p@mneﬂeq %”@QF flynagsl IT@'SSﬂnPg‘WaéﬁPWEeCf'@n tsrdistinguiphed drom a
o@%dﬁé‘éiv@b&nd B_&W%eﬁ@rln@lteklé(r% Sﬂh'e%e%?%el?@oers 70 and 71

acco ?II for exanp EI‘ ovid flat portions
6szatt§aﬁ t:ﬂeése |fplds@mtﬂoremmd3ttb¢ rs%g mi@rea* @sestmaéﬁ@rs therebetween.
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y sSpaced Yocatlons across
stnooibres &F ared 71 bet\/meer\Idhicfstlﬂefa’td)dgneterlammd mgorengeaomembers

grﬁgy kérg s dﬁg tvéﬁoqshceon%hpr%lﬁo@t %rde%érri]t;e(%\&ﬂrget%g??t r;ta the feed
neebbes GDakoh61.6 Thusithe gealr megmttansl i78and¥danay ipetude ersingle

T ARG e bkt BT s ToFEoBEel By 2ot goar, o
N@ieeor rabrefgem bb@os‘r&;eﬁhema@r@geﬁfﬁt;ﬂéiertaﬁw@pmﬁd mmﬁ{dn}é or the
P i Bt TS ry S raieaite.o  Arep ek pear R

and/ oITHeO%&iting lyeak membeherd 8nd Therd bifivst 4tad @€k that is less than
connecth%tg mechani sm 42 includes at |east two rotating

gesratedhaidhe fersl mAshanism AYAdMaNGesttae pare! $tackdpaietigthereto.

defHr dlenthid @niRRfherfticaek pﬁﬁb@&brﬂ*eoﬂﬁ?ébé‘@ 70 and 71 includes a
t her ebet ween,_t her eby nmechani cal nt erl ocki ng

n@mln@n@mwgﬁghat biases one gear 70 toward an opposing gear 71 and
thereby provides an adjustable pinch pressure between each pair of gears.

Accordingly, if more tension is needed at a particular location, for example toward
an outer edge of the sheet stock material, selected gears may have their pinch
pressure adjusted to effect the desired quality or character of the connection
between the multiple sheets passing therebetween.

Thus in the illustrated embodiment the gear members 71 on one side of the
path are supported by pivot shafts 75 pivotally connected to a corresponding axle

76 of the feed mechanism 40. Each gear member 71 is biased toward the
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and multiple overlapping sheets along |ines of
connection to hold themtogether as a connected strip

woRoodismage. Thi s nechani cal connection is PCT/US2008/077490
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di stingui shed froma chem cal or adhesive bond between
the layers. The gear nenbers 70 and 7 1 flatten,

crease, fold, and/or punch the stock nmaterial as it
passes therebetween. Although the connecting nmechani sm
42 includes at least two rotating gear nenbers 70 and
7opposingvEean nemkei 70Hy & bigsikg wevieeiv4lthatgngledes appringgéar The

(RS S oBsETBoMEEH o Mol Harfimefite) 10 UhE 5 AR& 70%)
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plied by the spring 77. Because each of the gear
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t owar drd é‘tﬁhn‘é@m M&%ﬂncﬂﬁﬁ&@ﬂ sﬁ@ets &F Kok b tdihach
pressure nma ied at | ocations spaced across the

wrumwlqsifsheﬁgorsm@r@ fha dunnage cvﬁéertﬁfé@éi@m AraNiee aibyRass path

for an uncrumpled sheet or sheets to bypass the feed mechanism 40 and join with
the crumpled sheet or sheets at the connecting mechanism 42. The connecting
mechanism 42 then connects the uncrumpled sheet or sheets to the crumpled
sheet or sheets. To that end a bypass guide member, such as a guide bar or
roller 49, may be provided to guide the uncrumpled sheet or sheets around the
bunching assembly 38 and/or the feed mechanism 40 to the connecting
mechanism 42. A corresponding guide bar or roller can be provided on an

opposing side of the feed mechanism 40 to direct one or more additional
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is not limted to the illustrated structure, however,
and equi val ent bi asi ng devices nay be enpl oyed to
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| ocations as the stock material passes through the
connecting nmechani sm 42. CGui de chute or tunnel

el ements 80 constrain the novenent of the stock

mat eri al passi ng between the feed mechani sm 40 and the
connecting mechanism 42 to cause the stock materi al
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BeisheRtiay Jineheuial B e RESES s Wb b BRI o naddition
T tﬁ@nlatstmatbb%uﬂ.ﬂglnﬁ@ﬁmah@ﬁmmtooé fpéktﬁ@%%nlﬂé@éi BeddRict 16®from
sheet stock material may be perforated across its

WhEtRNERFtet &P ‘Sngt hs of the finished products can be

torn ofde fagd ﬂ%%héﬁgmeaﬁbstﬁe'an%éﬁB'rﬁ‘&:h%ﬂlsﬁ{ b3 Gl
for layering inside a container. Per orations can

bendleseregrily oF compietrly withiola h@tsm o BRAWY- duppichegse, to

tRchiee loading a new supply of stock material into the conversion machine 16 or
for maintenance, the housing may be openable to access the feed mechanism 40
and the connecting mechanism 42. In fact, one of the upper or lower rotating
members 60 and 61 of the feed mechanism 40 and the respective upper or lower
gear member 70 and 71 of the connecting mechanism 42 may be connected to an
openable portion of the housing to separate the rotating members 60 and 61 and

separate the gear members 70 and 71 to facilitate access to the path of the stock
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conversion machine or forned as part of the conversion
process, as noted above. A rotating perforating wheel,

WO 20a420e i n the direction of the stock materiRBECT/US208/077490
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operate w thout stopping the conversion process. The
perforations also can be forned to provide variable

| engt hs of w appi ng dunnage as needed. By stopping the
feed mechani sm 20 and continuing to drive the

connecti ng nmechani sm 22, the machine 16 can burst the
smetskiahthraughghe aon\tqﬁgoroma%bmt%oai@ng whishids gpaveited into a

Tﬁj}g‘tap ?frod‘u’fcﬁﬁ)@(b ng material fromthe strip of dunnage.
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strip The mechani'sm 40 and the connecting
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t the uperenied @@f”ﬁﬁ@'ﬁﬂl@é wilbexend tatergly heyarngribe latenady-outer

s O T B b o R PR SRl PR RS o8 may be
t foldledppeardbyrintodhe nonrmetc‘amg ignde B2 befoeDomrafterdeingafonnketed to
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e con MECHR
neggebandiarto dapede ttioe qmlmgpefrthbloenmntrbn (b)letwrfertthe ninotifseé reyers
@f e(g(tarate the rotating nenbers 60 and 6 1 and
spgi "gear nenbers 70 and 7 1 to facilitate

accesAdditionagy, mfahbreqﬁam bee shockipidepll 206 ihdedigd, theeadditional

conver sj an, mach s converted i

Rl SoPa i sheeBgna e e Blel Be e R E Qe PB T3 (FIG.
19®n hBamd didd-blon 8ppd§’h?d Md@§oﬂhe|cﬂﬁﬁ;§le@@ﬁeet&iﬂ@heets The
preferably a plurality, of |ateral

I
r@ﬁgmmvrﬁamgyofém éﬂtﬂnm@d Blyrhelies ﬂ@X BAMIe '@i?za'bmaéed
t&ﬁm%@f?rﬁj bR @R Ble drer@iDRE PRAorYIicBi186 &6 theXrumpled ply
punched or
or plies 104 provides a high quality dunnage product.

Changing the number of crumpled sheets, the weight of the stock material
employed, or the use of either a crumpled or an uncrumpled carrier sheet can be
used to vary the cushioning or other properties of the wrapping product.
Cushioning properties also can be controlled by changing a ratio of the feed rate
of the stock material through the feed mechanism 40 and the connecting
mechanism 42. Adjusting the gap between laterally-spaced bunching guides also

can change the final wrapping product.
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ot herwi se connected to hold nmultiple plies 104 and 106
of stock material together. The stock materi al

w@emenslebd i s conpressed in these connecting bRCHES2D082077490
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and thus the crunpled plies 104 provide relatively
greater loft in cushioning regions 110 outside the
connecting bands 102. In a wapping product that has

an uncrunpl ed ply 106, the uncrunpled ply acts as a
carrier for the crunpl ed . If the same width of
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@ﬁ:r%ﬁl@d%ﬂ%r%he&m F!I%ﬂ?' tAgt k%}p%§§ed3fhetfbé‘d ﬁfe%ﬁ@rll &4 40, and
sheet or sheets. The random crunpling o he crunpl ed

o%apngetsine BSMIET RS P we?eatp9§m§ba%6@ QeRiag Plipg pass
blﬁél%eﬂ-% Mn@bﬂ% @é’b?’f %0 %hHW@' EFi#neﬁlly)/lf Qrcuﬁinb%e(ﬂﬁ%ﬁlshpm is

e crunple i es provides a hirgh qual

demplayed. ;ﬂ@ftﬁf@ﬂ Ier@h@ﬁ@dw@aghes eutritosn thefcapnaetgd edrip 73 gf
ot
RETaRg 1 PRul Qonrloe (HEHEL 60 R ThAL TR ondl

sheet In_@pevtwou,srmper or oty sheed staek mageiial ¢10P2, @nbéts flows from a
B%Lg)g)g{ {él @E‘ar f %PSX%@Q eroprg? Pélfﬁébgétgglggﬁ% glq a%nchlng assembly

1758 ¢5h he COntro ing a
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40 ti h
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gs&r@eSbf &bll@ﬁs cranhedafige thé mviarmglbummmtw material toward a
product . Referri

PR BAniaT 2. ees fes ey it B pEgh gops Taihe
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one sheet, and in the illustrated embodi men

smaterial gid gaginapthe giock materialjte WW‘HI%QBWB%&O‘%CW@'G

baps i30. anseMPkYshaBefiimad vaRs&sh MY¥atimEofi&8thowever, the
crumpled folds formed during the crumpling operation are irregular and randomly
oriented, although generally falling within a range of widths or lengths. The height
or width of the folds or crumpled portions can be controlled by adjusting the gap
between the bunching guides. As the stock material is fed through the feed and
connecting mechanisms 20 and 22, the crumpled folds are creased, crimped, or
otherwise fixed along relatively narrow lines of connection to maintain their
crumpled nature and provide loft in the dunnage product. This action forms the

finished dunnage product, which then can be cut to a desired length.
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mechani sm 40 t hrough the pulling feed wheels 60 and 6
1 toward the connecting gears 70 and 7 1. Because the

W@ aneessrg nechani sm 42 rotates the gears 70 BEIIUS2008/077490
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at a slower rate than the feed wheels 60 and 6 1, the
stock material will longitudinally bunch up in the
tunnel 80 connecting the two, thereby creating random
crunples or folds in the stock material. The
connecting mechanism 42 pulls the cr unéal ed sheets Pi
and P2nsfmsiaska @einageSonyersioameachiten3o apryveitse sheehptock
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|ﬁEIﬁHﬂb%nﬁé@mg%\f%?oﬁé chuRfpI&d éﬁ%zt E@Bﬁ% sigh o@Bﬁ’e other sheet.

causin ck matertal to ran ongi tudi nal ly

fBlnecloth@r shasit ean ha@dyanges! throughlth&teeﬂﬁee@wam% gn@eeimpled,

f %@@éb dﬁioﬁﬁ‘é t eé&'rﬂe%%?ms&oz\!ﬁt\éemh Bﬁ‘ﬁe&h&mcﬂgmﬁm Mo be
or uri A

ng e crumpling opera on arevirregu
acahneateddorithe oumpltedesheebabt shmedsh general Iy falling
within a range of widths or |engths. The hei ght or
wi dth of the folds or crunpled portions can be
cAldrnaliiecerdppabtl) Detnage Gdmwedgap bet ween t he bunchi ng
gui de t hrou

e st ock nater,i h the feed,.
o RSBl Ao e Bl o553 0¥tk Pt Fstnine
fZﬂ(ﬂﬁro&lﬁledGh’ am@bnc@rmtmad Jprégendinirentivrs €THd csrtemicn®achine
atively n onnecti.on to maint
90%9[}%1%53 S Sioth Bolka infd T UGB RRO e
plh@|d§§§ a stppl§ oﬁgfﬁé&@tdccﬁfn@eﬁlé@oﬁl Airsduesbse HBRAZ® that draws
product, ich then can be cut to a desired Iength In

suivaieylieg Fy Lﬁ'ﬁ'?ﬁfg!é)f SbetstaskgnaipEa T8 thessunphw éptl @ gonnecting

S%@Fnbw %é(th%&@rf Hedls tthﬁe@togHﬂw‘é@ﬁ?fo%@étﬁb of B@{ndg% 207.
rel atlveI%/ thi cker and | ess dense than the stock

nBeponsiecting essesbisPaR passes thepesoicheatsrof slaghtmaterial
f 8t Bgh 9t & YRGe Pl @arfthe rate at which the plies are fed from the feed

assembly 204, thereby cooperating with the feed assembly 204 to cause the stock
material to randomly crumple between the feed assembly 204 and the connecting
assembly 206. A cutting assembly 208 downstream of the connecting assembly
206 severs discrete lengths of a wrapping dunnage product 209 from the strip
207. These components similar to the corresponding components of the

preceding embodiment, except as noted. For example, the illustrated conversion
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protective wap. The conversion machi ne 36 includes a
f eed nechani sm 40 that advances a sheet stock materi al

W@ b@pesdosough and a connecti ng nmechani sm 42 doREBUS881077490
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of the feed mechani sm 40. The connecting nechani sm 42

retards the passage of the sheet stock materia

t heret hrough by feeding the stock materi al

therethrough at a slower rate than the feed nmechani sm

40 feeds the stock material to the connecting

m@@h@ih@ 20 does Mol emplay desbunebingtassRmivint & (Fa6. 1)of the previous
g grunple in a longitudinal space between the

fee necHanlsn14O and the connecting nechani sm42. The

connedidtwgemtreaupiplyrid (22ansotha degdsasaeimbilp @4, dhe corepsion
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T R T oleTesea B8 152 b T Rl i R g oy of
0§he@t Qﬂéﬁk‘?fﬁa@er@wgﬁ@ld@% ERERNER 0SBt RYsidAGN the stock material
accordance with t resent | nvent| on. The conver si on

nERANA & OTDe SYRRY AT §U@p'§§e%@rt'§‘t' 8ixWhak &s sPPhipgluges a fan-

WoRfRBI SReLkAHARASIE THeOBETS els%‘”kﬁohﬂé'beﬂ@ﬁtréb ﬁ%p Bb }heﬁ’fthe stock
sheet stock naterial 202, a assenb

dmatesiahentersghe fend assembly2 | P P IRIBEN G ahpalo
from tih | Wk?ﬁu c&ﬂ@rs@or?%@i‘ﬁﬁé QPQ p?&ﬁj%@? by a?%%sf Ak ply

connects es tog ether to forma st rrp unnage

zwmppmeitm@ﬁge@tqu@t%&%eﬁﬁﬂryhezeerppa@see@"ew@?w pés, and 214,
I- rate

RS boch; B8P e i o GRSHAL] 20U ASH ot SEMEE {20

agrseodimgnR @iz feeH exssedmbly dddencudasgupgier Bnd vaefreefdltlng member
BBRPIR 1 b R oS QAT Bod BTARL Yase
cwheﬂst The) abers atind arrﬂf@mehts:deﬁanbgd abemmlbg c20@mployed in this
cERarBRl o fhe waes PR tishelS 3T RadhdenstiEnSp an uper ply
f sfasmebh@atirial @ndZ% lowdeseating mpaniests 218idiighge ah@ atiVehce a
CReR e RS R Benhad Mo Elkepu SISV

COVSdiflcAnaRAbIRe20R cemefornater&YRd@hdiMesiafRC Bhd the upper
assenbly 38 (FIG 1) of the previous. enbodi nent.

B@f%@ﬁn@ﬁﬁe@@ﬁﬁlﬁﬁ @Ugte&%mpH@tefi &od %@Q@&aﬂ‘sﬁm lowie
CRIBRGTh&Rbers 218.

At an upstream end of the feed assembly 204 at least one ply is separated
from at least one other ply. Typically only two plies P1 and P2 are used, and the
two plies follow different paths into the feed assembly 204. This is accomplished
with a separator 220 having a round upstream end 222 and a plate member 224
extending therefrom in a downstream direction into the feed assembly 204 and
between two pairs of laterally spaced-apart rotating members or wheels 216 and
218 that form part of the feed assembly 204. These rotating member pairs 216
and 218 are laterally spaced on opposite sides of the separator plate or engage

one another through laterally-spaced openings in the separator plate.
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machi ne 200 i ncludes a series of three bars or rollers
210, 212, and 214 wth axes that are aligned in

W@2a0ahs2wb4 and in a common plane that is incli nNBdI/US2008/077490
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relative to the downstream direction. These rollers

210, 212, and 214 define a serpentine path for the

sheet stock material as it travels fromthe stock

supply 202 to the feed assenbly 204. These rollers can
be used in conjunction with a fan-fold supply of sheet

st ock Aheveraingdibetay ihesgpdeater pleteadZdv epger eaddoweregitannel guide
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T&Qhé’@@i@é rﬁ@h@ér‘sn@%m&vzﬂi@ Sﬁﬂﬂ&gﬁeﬁﬂ%a@g&ﬁaﬁ Bitl#Ht side of,
sheet materia | ower rotating

n'ﬁﬂ*b‘é ﬁgs%aQW%Q%@%OWﬁQP aeRAACE p@tq %%eemfmrs;bW%thatenal
W @l'fﬂe?lﬁde-r\plﬁ 819LAY 'cﬂgnﬂs%g%%egr c%ﬁ a‘mls?as}r%rﬂe@n%‘fo‘fdmg and

nbodi nent are nounted on conmDn er al y- exte
swambng vigsitwye diffgsent arenaled ﬁ@eﬁférﬂ@éﬁ@”il heviag évaveforms with

Pllg%f&%é'}we}ﬁt 110 tn%%i%@g %ﬁﬁﬁ%s%m& BIEPC o?r’/ﬁfﬁh% the CFheet

I ng rre an upstrea end
avgtenibl. yAQo«dingly) tbe siffeverd speyply m- feep@hambdrsfqrmasaages defined

57 b Aafind oles oW e RepialF sty 2P allo s o
| rraahdomiyecrﬂmptda \ﬂlﬂsélffbte}nt ﬁ@duenﬁassand&aram:lxtmﬂqsl soslheqbllm ale less
KRS koS Ber Béy are Pro S B ARG HFERbE Bia{ifiSy Pt Bre afer
dinegies ferel ¢dtrrtn@ct|re|he Wierendit &mmkatométeaﬁml tret pleg ivduinest into
pal rs o at era

aced- a tatin ers or
AR e A Ry AR i ERL R
assentpfner 2 icedREESMbIN2BYI he SEBERRSr Mater2242nH8 aABdh& upper

18 are laterally spaced on opgosne si des of the

sUBHPRELENFINGL @U'Q? PERfaded Brfe22heReroq adiaeryi the conversion
| &dsahitly 206 PAGS a@RRNh898paratd ;51%3918 E%@tt&ﬁetﬁéraérﬁi RRGKR

and bel'ow the separator plate 224, upper and | ower

c¢rnmaeteddaicge another as they pass through the connecting assembly 206
together. And while the upper and lower channel guides 226 and 228 define a
converging space at the upstream side of the connecting assembly 206, the
channel guides do not have to converge and can continue straight, all the way
through the connecting assembly 206 without reducing the volume of the passage
for the stock material.

Although this embodiment lacks the bunching assembly 38 (FIG. 1) of the

previous embodiment, the illustrated conversion machine 204 includes laterally

spaced-apart forming plow 234 between the feed assembly 204 and the
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menber 226 and 228 or channel guide plates define a
path through the feed assenbly 204 and t he connecti ng

waz®enddeys 206. These channel gui des 226 and 22BCTHES100&077490
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t he upper and | ower boundaries that confine the sheet
stock material therein to facilitate the crunpling of
the stock material between the feed assenbly 204 and
the sl ower speed connecting assenbly 206. The sides of

this pathway are bounded by opposi fg l ateral | y-spaced
f eenmechintarsemnbisB0Ginat regipce e widthpistoe stasporatetigi@nd inwardly
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Ct'ﬂ%U?;ﬁ'thQ Hbmtuﬁgﬁs%ﬁb@% s tbriaNBe %Sﬁﬁécﬁhemn@é HélFs #2fold

allow the plies to rand crumple wth feren

flihé(%'@ﬁﬁg%grogﬁ@t tﬁﬁ@h?& RRftes. -Er@? @Qﬂé’eﬁﬁ'qrb@aﬁh'@e 1284 glefined by this
| 1‘958 |a¥sérﬁbl51@bﬁrajnﬂ%nﬂé@fﬂ\gtﬁ@é!mﬁfgezdér&&%és 56’&rgi<lh1eé'tely 40-55%

her eby providing nore ['1es
@"ﬁiﬁ@lﬂséd Thwmemﬁthah@ewgaﬂanmngrad@ctzlzal is pm@luged s

\;\%g!rgxﬂl%%l h@th"/ idhePt rthé%\ ?ﬁ%tﬁrlg Ugéd to nb[ﬁ?/éuce it.

ortrve dunnage pro uct asse
204, tTe cepactatgorsspmbtye2 (R dkethefeadnh dssdmblyn Bpérinendes two

| Lo HBE B E L A8 TR0 B ERE QEOINELIE 20 228 tha

onver'si on as causes
sapdiiaded tpyetber dral coomect thg em/h&appmdda&ms ofrstoclk matartabds the

t ne another a he ass thr h .t he connectijn
L ol Fr ol e st behikh BR a3ake At By ERog R s dhspribed
clign L@begttb des p@%@gar@mmﬁn@lﬁfalgmara c@ﬂt@m@ﬁg gorsglgg e
t u tream si connectl asse .
et U st ae Hard S s et GeoaAph B0a biasing
cm@tﬁb@u uBh Balagipking alThe bt cWaytating Aéeiber 121 @tmaezﬁtthen@ed
assenbly 206 without reducing the volunme of th

pRassaY 24t andhibedtizad gaare 3G And Ap§ ﬁth@rponﬁegtmg assembly 206
eﬁf@%cﬁ%udt&ﬁ'ﬁsa EdRiI PR fasetBha038t feEh&ztivd ivdls 240

t he
and 241 so that a smaller spring can be used to provide sufficient biasing force.

In the illustrated conversion machine 200, the feed assembly 204 and the
connecting assembly 206 are driven by a common electric drive motor 242. The
drive motor 242 positively drives the lower rotating members 218 of the feed
assembly 204 and is connected to the lower gear members 238 of the connecting
assembly 206 via a chain and suitable sprocket (not shown). The ratio of the
speed between the rotating members 216 and 218 of the feed assembly 204 and
the gears 236 and 238 of the connecting assembly 206 can readily be adjusted by

adjusting the relative sizes of the sprockets and providing a suitable chain
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previ ous enbodi ment, the illustrated conversion
machi ne 204 includes |aterally spaced-apart form ng

WpLowosd bet ween the feed assenbly 204 and  PCT/US2008/077490
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t heconnecti ng assenbly 206 that reduce the wi dth of

the stock material and inwardly fold the free | ateral
edges as the stock material passes thereby. The

form ng plows 234 each have a curved surface that is
nounted to extend into the path of the |ateral edges
otherabetvwaase IAliegantivelyl serarai@uartots ganoee pidvisgditaseprrately drive
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mat er iAd shmmsnesF |Get Wl rasulingerarappinglduanage product 209 includes

R 2R e LS Dl RS S DRaBl WlRyon the

so are con
prmt vayedios ir28@ (aumpkadas’eldlaagm lsatnpkemﬁablgemesanaﬂ&dwand
such as i.ased,.

nb
st B R RLr25 365 S Re B S Fonr Bl B st ana
tétetlskmlcaﬁi,e@ngwm% résidt efrtbe afﬁ%réﬁtlat é}%edaﬂ e totdtihg members 216
PSETTRL ATl oL TR s 95h0 BB

t fxlend|\ 5204, l0H t5PEiZE @f %ﬁeb@edﬁ@@hérﬂwa‘lﬁ Bativden the separator
sufficient biasing forc he illustrated
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gear he connecti ngl_
A, of the lower ply 264 generally are different. The differential crumpling keeps
the two plies 262 and 264 from nesting with one another when they come

together, thereby retaining loft in the resulting dunnage wrap 209.

Another Wrappable Dunnage Converter
Yet another exemplary dunnage conversion machine 300 is shown in

FIGS. 12-15. This conversion machine is consistent with the schematic
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assenbly 206 via a chain and suitabl e sprocket (not
shown). The ratio of the speed between the rotating
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gears 236 and 238 of the connecting assenbly 206 can
readily be adjusted by adjusting the relative sizes of
the sprockets and providing a suitable

chai nt herebet ween. Alternatively, separate notors can

be provided to separately drive the feed assenbby 204
aliegraseatetion BE LS| dunnags eamiarsion gachiner4isafildGi dnUales
%&E@dpfe%wg?gf @ﬁfho %irsfq HhQéh.héh Elreaéuﬁ)gta‘mgl'lw?ulm\lllaer or the

rovi toc nge the rel
swe@lss tﬁoseh)é ofieed bothendthe Qremuanemb@dmeniadwmie thebasic

gci of%%%%{/%r%i%j%ém& 94, r%lpa‘?"té q%g?&@ér'bgp inf(E\‘ regard to the

e cu drives a I'ne-'s
cmret/uong tvas smivbHiynandts, diiis icocveassios rraaohwtetlhaﬂgdésl m}berélzﬁ@atures

that extends. across._t width of the path of the

OARERS EEPReR A b0 TS UR N flact ari"ar 1 248 ol i gred

W t h thAreetemigtagl dagksgiag egstemdt3R0i shgwheniFe® s12intkbdes the2
ears 236

f the feed ly 204 th
St R Fomagate D0 SBRcn g os 68 & Weatioe e arRrsITe @
Cpﬁmg@? bcb@@t@n Abfacthrtry altlétee 6l ay@aSohfrolFeHB® 36 Hbostld
materi a h the nopst force apglled at the lines

of
cofipest Frt?ncon?’ﬁ)éor&@rﬁ% BRPHIOPADSHRRM QY e WE I @achme 300.
CRYFHRAs MR éncﬂérQnguntﬂn%s o%vb%’r%@@d 3 BoritoRefe3d MesrpBYated

respecti ve cans not ed” above, the stock
mﬁt%thpﬁpn&ralpa nb@*}ﬂ@r@ﬂ grtrgamogq)frpmathe ﬁom‘@fﬁaﬂ'h mrchine 300 can

M@O@ggaaﬁwwc&%l 9&135%@6 td Q.ggéh&t.ﬁqbr | Phfength of time

dunna shown 1 n resul ting wappi ng
diremagenghe dersor 286 is tﬁkggar@@@rlﬂm cpntainer 382 oarﬂme o@weypr 318 is

rﬁ@%ﬁﬂbﬁsﬁsﬁ%&?ﬁe é(%}ﬁ%? 356 Q5K bg%‘sS& 'tcf'ﬂ‘b?teﬁhuhg%tﬂl%nb!% of the

exact “varl a e crump und I ons
ueqntaerc e themyahglanguu@ aambmomqah@mgpmﬁg dimenage
t I r
PR AR RBR bbbl A PRI GeelHRbElN RufhiHE enan
sqmiscbrd)rfol tHaae:omudamtonrrgam‘r&m&%@&tcﬂd@pm tBe ®Bapding Henrfaged

ass ly 204 the. gears 236 and 238 of the
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the | ower ply generally are different.

mrefﬁé@@meidaawemﬂfﬁwramn&ééwge material.

The conversion machine 300 generally includes a housing 302 that
surrounds or incorporates both a conversion assembly that includes a feed
assembly 304 and a connecting assembly 306, and a cutting assembly 306. The
conversion machine 300 also includes the forming plows 312 between the feed
assembly 304 and the connecting assembly 306 that were described with
reference to the previous embodiment. The housing 302 is mounted to a stand
314 to raise an outlet 316 of the housing 302 above a packaging surface. In the

illustrated embodiment the packaging surface includes a conveyor 318. The
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the two plies 262 and 264 fromnesting with one
anot her when they cone together, thereby retaining
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W appabl e Dunnage Converter Yet another exenplary
dunnage conversi on machine 300 is shown in FIGS.
12-15. This conversion machine is consistent with the
schemati crepresentati on of the dunnage conversion

machi ne 200 of FIG 9. Unless stpemfl ed, features of
t i usingoZaip Pivera e aboui@n3ods ¢ ktosditest tmtwrapplyg preduchio

o(?%% Qn%adg%r@%fr%%ﬁ of one or both of the previous

iments the basic operation of this
converAi exenmgartyistecki gipplyrassambtyo33Znatthid egsteinbdt? suipphes two
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and/ or | nputtlatg the conveyor speed, a controller 330
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the control sensor 326 i gger a tinmer. | ength

CROVEROT BRhTR R0 (HE Sondoe Bagn @embiegeg%%@pﬂmﬁtqmpoamg
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% the sensor 326 can be used erm ne the
erei b@mra'eg@ns gfzmeamntsr@rseiﬁl@ Iﬂ@i@d¢ Wwy@xte@dmg supports
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di l
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wWr appi t e C e
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Ceuplar 418 Isats TRekdemiin@ ghides BEARHM iA WPELY 18 5\ehapRitit@larly

dunnage material. The caonversion machi ne 300 generally

i G- 18ed s Q%Q%]tlﬁ@ gg@gs@ﬁétprowde both adequate tension and

encourage proper tracking of each ply as it enters the feed assembly 304. The
serpentine guides 354, mounted at the upstream end of the conversion machine
300, define serpentine paths for each ply of stock material and include an upper
set of three rollers 356, 358, and 360 that define a serpentine path for an upper
ply of stock material and a lower set of three rollers 366, 368, and 370 that define
a serpentine path for a lower ply of stock material. The axes of the rollers in each
set generally are provided in respective planes that are angled relative to the
downstream direction. As a result, each ply P4 and P2 has a direct path from the
outlet adjacent the downstream-most rollers 360 and 370 of each set to upper or
lower wheels 372 and 374 of the feed assembly 304.
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surrounds or incorporates both a conversion assenbly
that includes a feed assenbly 304 and a connecti ng
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conversion nmachi ne 300 al so includes the form ng pl ows
312 between the feed assenbly 304 and the connecting
assenmbly 306 that were described with reference to the
previ ous enbodi ment. The housing 302 is nounted to a
stand 314 to raise an outlet 316 of the housing 302
above Thepenkaidplieg 358randc¥8 df gach eetis mosntest kaiween a pair of

h
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sets of serpentine %w des 354, shown in FIGS.

alhe Toret assembly Py endiheigpnneriingsasseatbly 6 t@lﬂ%%esthgsﬁock
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géf?a%%pwldes ??8%CancP 3i¥8 glgo I(:E)nf(lannet tﬁg%tgclﬂem;tgﬁgl b%?v%eeen the feed
assembly 304 and the connecting assembly 306.

The feed assembly 332 includes laterally-spaced upper and lower pairs of
rotating members or wheels 372 and 374, and a wheel lifter to separate the upper
and lower wheels 372 and 374 to facilitate loading a new supply of sheet stock
material. Unlike the separately-supported upper wheels 216 (FIG. 10) of the
preceding feed assembly, the upper wheels 372 in the feed assembly 304 shown

in FIGS. 12-15 are secured to a common shaft 390.
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serpenti ne guides 354, nounted at the upstream end of
t he conversion machi ne 300, define serpentine paths
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set of three rollers 356, 358, and 360 that define a

serpentine path for an upper ply of stock material and

a lower set of three rollers 366, 368, and 370 that

define a serpentine path for a | ower ply of stock

material. The axes of the rollers in each set
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Pi and P2 between upper and | ower channel gui des 386

aprabadmentrRotaking Hit levriiatast 13d8roue Ny fediPes Barat d,
a&]@fatf A PHBSRIR t@%%@@ﬁg aéltlék'ﬂrd:!@t%é KRS RF tﬁ@cérﬁ%@ﬁbffﬂoo off
t he p i'es, and then ex{) parall el to each other
thebfigls 411 onto thelr round portlons The lifting plates 396 transfer this
rotational motion to the wheel shaft 390, and thus to the upper rotating members
or wheels 372, thereby providing a gap between the upper and lower wheels 372
and 374, between which the sheet stock material can be fed without obstruction
all the way to rotating gears 414 and 416 in the connecting assembly 306 (FIG
15). Once the stock material is loaded, returning the lever arm 412 to its
operating position closes the gap between the upper and lower wheels 372 and

374 of the feed assembly 304. In the operating position, the spring 402 biases the
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the feed assenbly 304 and the connecting assenbly 306
to guide the stock material therethrough to the
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gui des 386 and 388 al so confine the stock materia

between the feed assenbly 304 and the connecting

assenbly 306. The feed assenbly 332 incl udes

| ateral | y-spaced upper and |lower pairs of rotating
menbers or wheels 372 and 374, and a wheel lifter to
s#pdlr 300fithe ubpgTeYhestdS T bipmardagaingt teg owaiavheels 374, now with
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As in the previous embodiment, the feed assembly 304 and the connecting
assembly 306 are driven by a common drive motor 430. The drive motor 430 is
connected to the lower wheels 374 of the feed assembly 304 and the lower gears
416 of the connecting assembly 306 via a drive chain 432 and respective
sprockets 434 and 436, as seen in FIG. 25. Since the drive sprockets 434 and
436 that are used to drive the wheels 372 and 374 of the feed assembly 304 and

the gears 414 and 416 of the connecting assembly 306 are located outside the
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hole and the I ever arm 412 are parallel to the flats 4
11 in the illustrated enbodi nent. Rotating the |ever
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position to a |loading position rotates the ends of the
cam shaft 400 off their flats 4 11 onto their round
portions. The lifting plates 396 transfer this
rotational notion to the wheel shaft 390, and thus to
t he u&per rotating nenbers or wheels 372, thereby
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the connecting lines, which are the areas of maximum resistance to being cut.
The cutting blade carriage 453 has an angled surface 456 behind the blade
edge. This angle removes any flat surface upon which slivers of the cut dunnage
product could rest. From the cutting blade 440, the housing exit chute 460
continues a downward slope out of the machine 300. This allows the next strip of
dunnage formed in series to sweep out the remnants from the previous strip of
dunnage.
Finally, this conversion machine 300 also provides two ways to detect

jams. Refer back to FIGS. 12-15. First, the controller 330 senses when the speed
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any way. The upper strippers 418 on the biased idler
gears 414 are attached to a gear support 424 upstream
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bars 418 to nove with the pivotable gear support 424
while still providing the necessary stripping action
in a central portion of the gear 414. The | ower
stripper nmenber 4 19 is fixed and does not nobve, since

the lower gear 4 16 only rotates. As in the previous
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t HighgALdiRgIRPacs Be@veen the feed mechanism 40 and the connecting

mechanism 42. The connecting mechanism 42 connects multiple overlapping

layers of sheet stock material together as they pass therethrough, including

connecting at least one crumpled sheet to one side of one other sheet.

Sliding Stock Supply Shelf

The present invention also provides a dunnage conversion machine having
a shelf for supporting a supply of stock material, a conversion assembly for
converting stock material into a dunnage product dispensed through an outlet in a

downstream direction, and a stand that supports the conversion assembly and the
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carriage 453 that supports the cutting bl ade 440. The
cutting bl ade carriage 453 rides on a pair of parallel
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440 as it noves across the path of the strip of

dunnage to sever a discrete length of a wapping
dunnage product fromthe strip. Each of the crank arns
450 is aligned with one of the laterally-spaced gear
pairs 414 and 416 of the connecting assenbly 306 to
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deRGeV RS 1e30 tomalp V@nsr@!rtaif‘?\?@ﬂ‘fﬁr%ﬂgf?%r and | ess
dense | hagitibh & HeQohveRIAdsBEmbRH002S the stand 1010 also supports

a shelf 1032 for supporting a supply of stock material 1004. The shelf 1032
defines a horizontal, substantially flat and continuous surface for supporting the
supply of stock material.

The stock material 1004, such as a container of stock material or a stack of
fan-folded sheet stock material is supported on the shelf 1032 to be fed into the
conversion assembly 1002 for conversion into a dunnage product 1006. An
exemplary stock material 1004 includes one or more stacks of fan-folded kraft

paper. The stock material 1004 supported on the shelf 1032 can be fed into the
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relatively thin and sufficiently flexible to function
as a protective wap. The conversion nachi ne 36
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stock material therethrough and a connecting nmechani sm

42 downstream of the feed mechani sm 40. The connecti ng

mechani sm 42 retards the passage of the sheet stock
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dedskRffl PY02 (b) loading a supply of stock material 1004 onto the shelf 1032,

and (c) returning the shelf 1032 to the operating position (FIG 29). The method
can also include the step of splicing a new supply of stock material to an almost-
spent supply of stock material before the step of (c) returning the shelf 1032 to the
operating position.

Short-Dunnage Output Chute Bypass
In the place of or in addition to the shelf, the conversion machine can
include an output chute with an upstream end that is moveable relative to the

outlet. In afirst position, the output chute is aligned with the outlet to receive
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downstream end of the housing 1022. Any type of
conversion assenbly that converts a stock materi al
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used in accordance with the present invention. An

exenpl ary conversion assenbly is disclosed in U S.

Patent No. 6,676,589, which is hereby incorporated by
reference. The stand 10 10 includes a frame 1024 with
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SA@BCROW%W a$samttlhtmtt Ismwah@ af peodsigetuningge aw@ﬁtﬂ af

1&9% IeTQr‘? thg L:é'ﬁ h%%rsgq B‘Bt%@'?:gn\;@rgeq 1568 %?(%\{g(ffe{fotgﬁthe mventlon

conv rS|o asse above the's
oper atlihegcopesitern ‘drﬁ)O intledeshe hbusl|®g321683fou adenversen assembly

BB HEM R ot e Fiostiocd Bp e &7 bR TR Riye
peonvesiomassahibdy 115 alttedcaparsion asseattyopl Fmgdlspmrsestdunnage
d ' nb 1034 ly.. il
g e EIRSa i Sl DR o oGO0 R B RO IO, e
agistanté Yetle@a tia dowhstidani 83 of thetdadavereiddiazgemblyi t1i5drand the
Thaieb ALt 15 Bef e tm op S BUR R EAAUMEER O (it an
P& ehiifRlirhemmHehrutiot 1 & dkPRE bynke he@ding he6Sisasds than

mat eri al
five centimeters downstream of a downstream end of the conversion assembly

1154.

The converter 1100 also includes a chute 1172 adjacent the outlet 1170.
The chute 1172 has a gravity chute portion 1190 that extends in a direction
transverse the downstream direction 1166, and an output chute portion 1192, also
referred to more simply as the output chute. The output chute portion 1192 is
movable between a first position (FIG. 32) where an upstream end of the output
chute portion 1192 is aligned with the outlet 1170, and a second position (FIG. 33)
where the upstream end of the output chute 1192 is spaced from the outlet 1170

and its first position so that dunnage products exiting the outlet 1170 bypass the
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1004 fromthe downstream end 1016 of the converter
1000. This is advantageous when space is limted, such

W@2009000€2064 he conversion assenbly 1002 is posi tPOHESR008/077490

10

15

20

25

30

underneath a table 1036 or other work surface as shown
in FIG 28. This allows an operator to nore
efficiently supply stock material, splice a new supply
of stock material to an al nost-spent supply stock
material, and/or return to a packing operation as
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the appropriate inputs that represent a selected length or identify a location to look
up one or multiple lengths needed for a particular packing container.

The outputs from the controller 1202 can control various motors that drive
elements of the conversion assembly 1154 and/or movement of the output chute
1192. In the embodiment shown in FIGS. 34-38, the controller 1202 controls a
solenoid motor 1212 and a linkage 1214 to move the output chute 1192 from the
first position (FIG. 34) to the second position (FIG. 37).

Converters often are located near a conveyor 1220 (FIG. 31) that transport
packaging containers to be packed and shipped. Other work surface also are

used for packing.
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Any conversion assenbly that is capable of producing
dunnage products of nultiple |lengths can be used in
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converter 1100 includes a housing 1168 for a

conversion assenbly 1154. A downstream end of the
housi ng 1168 defines an outlet 1170 for the conversion
assenmbly 1154. The conversion assenbly 1154 di spenses
dunnage products 1160 through the outlet 1170 in a
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position an upstream end of the output chute 1192 is rotatably spaced from the
outlet 1170 and spaced from the position of the upstream end of the output chute
1192 in the first position. The pivot axis 1232 is substantially parallel to the plane
of the outlet 1170, generally is horizontal, and generally is near the downstream
end of the output chute 1192.

An exemplary method of dispensing dunnage products provided by the
present invention includes the steps of: (a) converting a stock material into a
dunnage product and dispensing the dunnage product through an outlet, (b) if the

dunnage product has at least a predetermined minimum length, moving an
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The converter 1100 further includes a controller 1202
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1192. The controller 1202 typically includes a
processor 1204, a nenory 1206, and a program stored in
the nmenory. The controller 1202 al so i ncludes one or
nore input devices 121 0 for determ ning the sel ected

| ength and one or nore outputs for controlling
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NGdvidlsl BaRFosMidR, BRSO, Pletib@hs Addlding 8 réRleHck 8 by mERAEY used
to describe such integers are intended to correspond, unless otherwise indicated,
to any integer which performs the specified function (i.e., that is functionally
equivalent), even though not structurally equivalent to the disclosed structure
which performs the function in the herein illustrated embodiment or embodiments

of the invention.
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dunnage products 1200 having a length | ess than the
predeterm ned m ninum | ength that are di spensed
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In the second position, a bottom surface 1230 of the

out put chute 1192 defines a guide surface to direct

t he dunnage products bypassing the output chute

downward. The bottom of the output chute 1192 or guide

surface 1230 is horizont al Ig spaced downstream from

the outlet 1170 and transveb®dmg path of the dunnage

products 1200 exiting the outlet 1170 in the

downstream di rection 1160. As the dunnage products
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substantially parallel to the plane of the outl et

1qar»@lnggt@ﬂélr3éwe)b tp sanglonmly rnaple Inpa épngendingl| Ippce Setyeen the
tfagq Wﬂ%ﬁl’é oetrﬂg c%néaﬁﬁ%(ﬂ’iéhsﬁh he ﬂr)]&%ne@t% the crumpled

exenpl ary di spefisi ng dunnage product
plirst\vete tp @y‘e@cn@l \mte@enalntwwmqr@mpladdlrw@ inHie ogwréplgd state.
of : (a) converting a stock material into a dunnage
product and di spensi ng the dunnage product through an
out | etZ. (bA d¢dnvetseordvackigeapsedadh imasinat dreay other claim,

LAY BT ASRGLY IRY E A0 BPUPRAL AR SR T

ute a rnal
oad\,{aetingcsheetcsiodema@tnpbhbetebeammbrgui de the dunnage
product as it exits the outlet, and (c) if the dunnage
product has a length that is |ess than the
pr edet®r mi m\ecdambursimmad;mn@taﬁ seinfbbth NYclbing 1 wpShy ethzr ertm,

of the ut%%L chute rel gtive t q outl et so that
dUReTEEENB M fLIREELELS ‘PF'H@ © KR! ‘t" ®t'S-bypass the out put
chute. In summary, the present invention provides a

dunnage conversi on nmachine that includes a shelf for
support i ng ALCENBISIQN HACRIPY 8k SHHPER inflaimy 1 05 a0k PHIEs Rlaim,

ansseh Mefc@ﬁn&ﬁlﬂg%édhﬁglsﬂ iREd8REEELR twb M tBray-dBAERDSairs of
product di spense rou?
rotating gear members having interlaced teeth for deforming the sheet stock

material passing therebetween to interlock multiple plies of sheet stock material.

5. A conversion machine as set forth in claim 4, wherein each pair of
the connecting gears includes a biasing member that biases one gear toward an

opposing gear and provides adjustable pinch pressure.

0. A conversion machine as set forth in claim 1 or any other claim,

wherein the connecting mechanism includes one or more tunnel members that
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an outlet, and a stand that supports the conversion
assenbly and the shelf. The shelf is linearly novable

wheziweenean operating position adjacent the coPWEDS10081077490
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assenbly and a | oading position spaced fromthe
operating position for |oading stock material w thout
nmovi ng the conversion assenbly. In the place of or in
addition to the shelf, the conversion machi ne can

i ncl ude an out put chute with an upstreamend that is
nesfeals eath &rdhe seeetstadkenagtisldictween teffped megbanismamd the
L 5BL Rl én i Ao ARak Welhobl\ao i lric] Mol i Shy ©
dunnage products I'n a second posit

ufasilita¢emneremgling of the stackpoateddlut e i s noved out of
alignnment with the outlet so that dunnage products
fromthe conversion assenbly bypass the output chute.
Al t hough t Wecdnuessitn ractias abseifoghawdaand odesy ptheedlaim,

with res t to a.certain IIus rat.ed enbodi nent. or
cHRSEhe v L ariodr o el s ot AR AT L et
winbteriaCtowyphss thichgistreskifebe thelchartib® aiotpasp dmrougiathieng
and understaﬁdln t he specification and the annexed
dFUNPAYY MPRNFUST cul ar regard to the various
functions performed by the above descrlbed |ntegers
(conpaonents, assenblies, devices, nposi ti ons,

the térns (YGROVESIGY achies as saiderth df‘ Qa'”héé’ﬁ§”)( OU’@éS'atrB

desreprishey 8 HGHng me%asﬁ@mad(ﬁmsﬂbamd&dhé @or?r%ﬁﬁﬁ%ﬂamsm.
unl ess otherw se indicated, to any |nteger i ch

perforns the specified functlon (i.e., that is
functigpnal hycRasisyG rﬁﬁ{:ﬁme gy &cht fbhﬁt‘rgaatr‘m o?tah%tHé"r Rlahn,
equi val ent to the disclosed structure which perforns

t Weere{nibeicotinpg medhaniser eciudes pustatableeutinhwheelenevable across

ftéﬁ’@%%‘tﬁ@ﬂhé sRbetdiGeid MYBALI 1 é%t%h&ﬁa YRde! haftlsP iR the

unnage conversion machi ne for corvert i I ng
stidng whedllactmt eri al into a w appi ng dunnage product
conprising: a feed nechanism for advancing at |east a
first web of sheet stock material therethrough at a
first 1ateA (mmdenaiamnaehjné Bg seEfoltaim slaind dwnahy eter oraim,

the feed FE% an %%t i | t he advancenen 8 ¢
t FENRREE TS K ?‘8?\ 3[3 ﬂ&é@e@ytsﬁéces %%Pp%?%r&s' eso
nﬂhbq:fa'ttabfthbeh@éth;t@ﬂkgha@hala second rate that is |ess

than the first rate, thereby causing the first web to
randomy crunple in a |ongitudinal space between the

11. A conversion machine as set forth in claim 1 or any other claim,
comprising upper and lower guide members upstream of the feed mechanism that
are laterally offset from one another and extend into the path of the sheet stock

material, causing the stock material to undulate therebetween.

12. A dunnage product comprising multiple plies of sheet stock material
connected together, including at least one randomly crumpled sheet having an
irregular pitch that is connected to one side of another sheet to hold the crumpled

sheet in its crumpled state.

13. A dunnage product as set forth in claim 12, wherein at least one

sheet of stock material includes paper.
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feed nmechani sm and the connecting nmechani sm and (b)
connects the crunpled first web to a second web to

worgiongiosd t he crunpled first web in its crunpl BGUI/ES208077490
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2. A conversion nmachine as set forth in claim1l or any
other claim wherein the feed nmechani smincl udes at

| east one pair of rotating nenbers for advanci ng sheet
stock material therebetween. 3. A conversion nachine
as set forth in claiml or any other claim wherein
the feed nenbers include knurled wheels. 4. A

convergl 0”érmmﬁba%ﬁﬁ?ﬁ@ém%gHhhné%gﬁﬂoahﬁ‘anI rlsf'fﬁﬁxre stops of:

ot her cl ai erel nnect
at | easlvanding bhieests firgt wplobshqedistosk ofiaterial dtrongh geaipstream

%e%hgﬁ%tnn&éﬂgﬁralteaced teeth for deforning the

heet st oc pPassi ng therebetween to interl ock
mul ti pk@argihg e pﬁssageeet thetshekt statlemiatdrial Sowmstream of the feed

h I 4
AR skerR By aeried Tt st PiogR et Ph b B agis ges thar
nidgbiest ratead chusstbe fmstavegﬂ@rrahmwctrmplepml ng gear
ggﬂvg@ﬁb%c S ad#lﬁ i%eg%st! sﬂfe%{ gtro g?rgt%en%niclg(iiln%ﬁwnectmg the

otr0mpled bt WebMes R $1dé Bea SEUIROLEMNEF sFRehSBLIS MatdHl Ud@sId the
one or npre tunnel nenbers thatdefine a path for t'he

sHEw ek BiveRindls GYMBIEAVRRR- t he feed mechani sm and

t he connecting nmechani smthat constrains the sheet

stock material therein and facilitates crunPI i ng

the stlock Mehetodias sgt forthde glpdn ditar apuOhene %Qﬁ‘prlsmg the

fé’téb by étﬁ\/efhgﬁ‘t'grfhé s%kWer@él tt‘r?rBu&rln Q'f d GRER4Histh r:ltga"t‘asterfrate

pass nmber for guiding east one sheet
s ae u@aﬁen@th%w%maﬁ@ab@rm@ eu@@trteéhmg meeanighani sm
and pass through the connecting nechanism 8. A
conversion nmachine as set forth in claim1 or any
ot her 18. ai A meboprassehtpria icotaimig araokathes wlajowestprisamg the
0 nnec f e
xeb 8o B e WRE b5 s BRI LA B er)
t fnecleartigm i ngd ﬁmﬁwgtiherﬁrstranldmen@webs af stidet stogk tmaterial through

acros e sheet stock
e et BTl o BRIl el EPRRrEn the
cutti ng wheel acts 10. A converS| on rrachl ne as set
forthl claim1 or an t.he im co 1. Ng .
| ot er a7 gu PBOwEH S rB airh 1A gy PYeE B qogRprising the
o§tBP of Rekrallydiesafdly bunching the sheet stock materlal upstream of the feed

mechanism.

18. A dunnage conversion machine for converting a sheet stock material
into a dunnage product, comprising:

a feed mechanism for advancing a sheet stock material therethrough at a
first rate; and

a connecting mechanism downstream of the feed mechanism that (a)
retards the advancement of the sheet stock material by passing the sheet stock
material therethrough at a second rate that is less than the first rate, thereby
causing at least one sheet to randomly crumple in a longitudinal space between

the feed mechanism and the connecting mechanism, and (b) mechanically
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the path of the sheet stock material. 11. A conversion
machi ne as set forth in claim1l or any other claim

W@ uwpoEsssg upper and | ower gui de nenbers upstPEEIS9D8/077490
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the feed nmechanismthat are laterally offset from one
anot her and extend into the path of the sheet stock
material, causing the stock material to undul ate

t her ebet ween. 12. A dunnage product conpri sing

multiple plies of sheet stock material connected
t egeepiermuliipleIsheetef atock exieriad fegatihaide bl tbe griymrled sheet in

eah irregular pitch that is connected to
olﬁa{sjrﬁe o%lgtanot her sheet to hold the crunpl ed sheet

inits crunpl ed state. 13. A dunnage product as set

forth jgn cly lmn?aée cw{\?err??ﬁ rﬁ%&h‘n%q‘ﬁ G v%rtﬁgeae%,we%ft sﬁ)EQ%terlal

mat eri aI [ nc ude
dlummgenrmgeaob:odiuatmmmprssnngg the steps of: advanci ng at
| east f| rst

upor r PP aBte R BARGho 3 PRELTBHEateraL MeiifiayBP apa frst

passapd of the sheet stock material downstream of the

feed mechanismb S t he sheet stock er i at

L S eoCHEPTT BTG PR POt eiRar of e 9 Ssefhetnebl) Bavances
CiadShebiQodK rhéfermlﬁtlhef&hrbaglﬁi ahh }’ée@drimteebhaﬁ@dess than the first
connecting multiple |ayers of sheet stock nater

i 18- (RrRBY E"E‘Hﬁ'ﬂhﬂ:?tl Ip@stone s@pgtn%séqpkfm@tgflalvtg}5aqunajy]grumple In a
Sle@t&f na@sﬁ@é@t%iw’é@rb tHﬁfeéB%@éerﬁBlQ%'ﬁdﬁWé %ﬁr@ctméﬁsi&htﬂy, and

the crunpled first web in its crunpled state

n@t%@@@&aﬁbﬁo'ﬁm%mva@ ﬁeﬁislt@g@ﬁhehﬂﬂﬁ“éﬂ'%ﬂt lepstiane
Cﬁ[IFhr pledd dHdel hE n‘%ﬁrﬁﬁm%e EFLY@JF&d ?Heétﬁ?u@&r%%l t§td. 2l
t hrough a feed nec

ani sm at aster rate than passing
the stock material through a connect| ng mechani sm 16.

A et hed a gfhop%rtﬂ} lﬁbii%é'dﬂhﬂ-a 6roag(¥t C%Lr{b‘ﬁ%mgr’]tﬁé ?ﬂeps of:

conpr|S|ng ep o Irng a econ
st ock atbreingb sheeﬂﬁ}ptdsmatelniel dteelirstmath aands m and

f eedi qg?&{éﬁlca%génn%%ﬁ ?(E)?'e Péﬁe%hog hé& 35 ksr]h%’t%ﬁgl {ogether at

mat eri a a Cco
t fisedmadatectbbbinileswm thary theAflrmH'etmm GESISS et Ieéeirdr’re sheet bfastock

ny ot her claim ng the st f.
e ia B eRiolEl oy RE RS coRiEnode BeERe Brinp spnapeted to
ugrsdtherasmeef tothainfaretherceaipleid shieetlifl its Arghiplaa geate.
conversion nmachi ne for converting a sheet stock
mat eri al

21. A dunnage conversion machine for converting a sheet stock material
into a wrapping dunnage product, comprising:

means for advancing a sheet stock material at a first rate; and

means for mechanically connecting multiple layers of sheet stock material
together at a second rate that is less than the first rate to cause at least one sheet
of stock material to randomly crumple within a confined space before being
connected to another sheet to maintain the at least one crumpled sheet in its

crumpled state.

22. A machine as set forth in claim 21 or any other claim, comprising

means for guiding at least one sheet of stock material to the connecting means at
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into a dunnage product, conprising: a feed nmechani sm
for advancing a sheet stock material therethrough at a

w0 2009042064 €; and a connecting nechani sm downst PEEIS29D8/077490
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the feed nmechanismthat (a) retards the advancenent of
the sheet stock material by passing the sheet stock
materi al therethrough at a second rate that is |ess
than the first rate, thereby causing at |east one
sheet to randomly crunple in a |ongitudinal space
bieeweeend e se it gblepainnenshastithahis eopnaeteditathe crumpled sheet
"E%?E‘r‘u £nd (b) mechanical | yconnects multiple

eets o stock mat eri al together to hold the crunpl ed
sheet in its crunpled state. 19. A dunnage conversion
rrachl [
dunnage or odﬁg{fﬂlﬁé tdé ggtf%rtﬁ'}?glg rr?q %?léngg h%%lc%h’? &trﬁpr%lnga
aglvda fnrrgglmgsdatdeasts)he cshee@dfesmcal matkealgd ltin&)ug'fmean ng@mechanism

fi [$ rat.e connectl asse do tre of
iR By B fhe TRPREL) R RREIE FREbb S A,
neiceumpledtsheetetoivroni g helatively Satamagdpingtdenhdigd produdtesst retains
tﬂ%g}the first rate, thereby causing at |east one

P§f stock material to randomly crunple in a
| ongi tudi nal space between the feed assenbly and the
connectlng assenbly, and b) nechanically connects

mul ti e sﬁe"@?%h“ﬂ%a%?ﬁtécprth '%%‘ﬁ%ﬂ 19§ 28Y Or@éﬂairﬁrfé)mprismg a

CHSL}HHMr@das%B%Iya uds@reﬂﬁl' d'fttIQé fbeﬁhﬁe&fa%@rﬁ 86t ﬁﬂ%@(ﬁly igBthetSthe
crunpl ed state. . A nethod for produci

p$hﬁ§’u glock araserial tq]gnqqt,léagﬁ f@séormatloadw Wit&%n%ﬁ)’s%@i(? ing fold

SITr%%Knﬂ%tﬁéé@na%tnaﬁ first rate; and mechanically
connecting multiple layers of sheet stock materi al

together at a second rate that is Iess than the first

rate i CausBalind S83L BAR R 10F ) BBl BRI dflprshg o

rando y cru In a con ore
cmmeaibemat ooammthe wits lcbannel @umms rlm deﬁmet meltlpmmheells for the

UGS bl & SRSy hB o Podnarfy f Y PR aPOANEY o1 O

or “convert eri a
V\nnaplpnmsjn demagyetWMDOEIs coofinpr ihxelshcg:k matarisl efsot crumples
rst rate

dvanci st oc a
1860 Bt Red Aol AndRincbh faryPiautedrpnam. 2)ach Phanne
stheed disfeask heghetd pﬁbmb&g@ffbr@ht féqueneRemd darablieuddadi thes
| ess ‘han the first rate to ? se at. | east one sheet
crumpling of respectlve webs of sheet stock material.

26. A machine as set forth in claim 1 or any other claim, comprising
laterally-spaced forming members that extend into the path of lateral edge
portions of the sheet stock material to urge those lateral edge portions inward to
reinforce the edges of the stock material as those edge portions pass through the

connecting mechanism.

27. A machine as set forth in claim 1 or any other claim, comprising a
series of transversely-extending serpentine guides upstream of the feed
mechanism that define a serpentine path for the sheet stock material to improve
its tracking and maintaining a minimum tension in the stock material drawn

therethrough.
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of stock material to randomy crunple wthin a
confined space before being connected to another sheet
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crunpled state. 22. A machine as set forth in claim?2

1 or any other claim conprising neans for guiding at

| east one sheet of stock material to the connecting

neans atthe second rate so that at |east one sheet

that is connected to the crunpled sheet is not

crunplZsd. 2gnagintiehBeiOB irselgint 3f ohamnobeaFiaim. werginihe

0 [

o%%ﬁéntﬂg?d%@esgﬁggﬁé epé“raﬁé‘l rgﬁ?e% %%Frg% (%]cg{évﬁlg i adidherally in
rr@cbmmogmlanﬂj aby ph esishena toderf ie @il ot aawaentam qenatengt

AR ITRLE JiBRE b AB-LGTUTRLES AGEH L8 Oh Bhan

[ d);mrsﬂmmmsnm toArammeha nwgagap é&dr theatiimgithe sloak malemzﬂ

né q?t her, claim conprising a bunching assenbly
a‘B WRHYSF the feed mechanism that i nwardly gat hers
the sheet stock material to encourage the formation of

I i tudi nal | t endi t ock .
ot o128 " B heratuh S et DAF anY AR SRl hareindye
Oédiﬁéc@dg?\mﬁbhaﬁﬂéfﬁrmﬁddé@ A Ié?a%D@tﬁélFQlF of §adrs GRRPREMEEH to
wi t h channel Fgw des to define mnmu | e channel s for

t FRONSEIER MliRde fayers: of stodvapterigh Blrgirars mciude it least two
%@Fé‘l@/‘-ﬁi@cb@ sb@rﬂeﬁt@%@?ﬁdo@&g 'E‘Rfé%%? 'aﬁrﬁnn\Mé? FeR¥s 'ﬂ’ﬂ#ebetween

channel s confi ne stock material as it crunple
b@i%éﬁ'ppﬁ@bﬂr@é?ﬂ%éh@ﬁgg Hﬁ%@féﬂbﬂﬁfée@%@r?é@'ﬁaﬁ@e UpStream and

NESRNes M ?fQHg g@%ho FBRNBRIasH A% Sotl ﬁfa?é'r%mrom%gpégr%g’

pronote differéent frequencies and anplitudes in
crunpling of respectlve webs of sheet stock material.

26. A wChA%aa‘ﬁne?‘?g tser af F |H aa% ZT‘ ¥8{he?@émqt\pﬁéreln the

claim conprising y-Sp ace m ng nmenb
t feat neechenigmi inclodeshat Ipasttmnefpdlrarfe@tatlngad@mmm thabfesddlifie stock

t ng‘? g?t%‘ére‘cb R/%éer}, ohgr 'rﬁ% 24 ce% ﬂ)‘? r’rIi(g/ eatl I?éste(‘ roﬂg gw%krotatlng

rein RE° S
nmbmbeed a\my frorogtiee ew@etqomcﬂltms)apmgsa $Heed sigok ntaterial
C%nnﬁiﬂcgi%]ﬁ% mechani sm 27. A machine as set forth in
PEGREWE any ot her claim conprising a series of
transver sel y-ext endi ng serpenti ne gui des upstream of

the f chani smthat define a serpentine path for
the siot | SrORRABRCER S ON At GamDTaNg

a shelf for supporting a supply of stock material;

a conversion assembly for converting a stock material into a dunnage
product; and

a stand that supports the conversion assembly and the shelf;

where the shelf is linearly movable between an operating position adjacent
the conversion assembly and a loading position spaced from the operating

position for loading stock material without moving the conversion assembly.
32. A machine as set forth in claim 31 or any other claim, wherein the

conversion assembly is capable of converting a stock material into a dunnage

product as the stock material moves through the conversion assembly in an
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its tracking and maintaining a mninumtension in the
stock material drawn therethrough.28. A nachi ne as set

wo 200vfa4depd cl ai m 27 or any ot her claim wherei nPEHES2008/077490
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serpentine guides include three parallel rollers
arranged with the axes generally in a common pl ane,
and at | east one roller is pivotable between an
operating position in line with the other rollers and

a | oadi ng position spaced fromthe operating position
t epstieavi-dedawnsiiege degstionrandihe lagiding ndsiiostad dhe shelf is

j . A machine as set forth in
c ﬁrﬁt%%gi@ﬁgbgéﬁgﬁaw%ﬁ% wherei n the connecting
mechani smincludes at | east one pair of gears that

i nter h t,0 Ul 1] I r .
mac or 1, (HEoGUAe &8 shOIBfTH L) 31 0P U, 318t o8 Unerein the
| shedfris i opntalato dide stag by taspaimofqyapaliel, rspasedlasary ftelascoping
annul ar_ recess therebetween, and a stripper bar
e%p@ﬁasanfjrgﬂjb g'ﬁe &Sannul ar recess a distance upstream

and downstream of the gears to help rel ease the stock
materigl fromthe gears 0. A hine as set forth i

Cl & m or ARSI ar OB @i ST af A heONEE BoREHRF Brhe
| stehdd@spors the asivePsien Basdmisly abevathenthefember s t hat

feed the stock material therebetween, and a nmechani sm

for noving at | east one of the rotating nmenbers away

from time ofhabcHife baskt foftRtecihiPdi BPaRy siheetiamh Qfterein in the
material therebetween. 3 1. A dunnage conversion

neREAAtNg PesHigprthe Shglf i usier thereanveigiNAsSERgYa suppl y of
stock material; a conversion assenbly for converting a
stock material into a dunnage product; and a stand
t hat sifpportaghiee g9 aoidogh dnclaws dhior gnapidier plaing [enfprising a

S0G18 o beribiSpbBRANL b TRY BRUE WABI MR B BBck myaterial

I'ng position acent the conversion as
aindudes omel bnyopostacksoof fapdaldel $hamstdek nugderialt i ng
position for | oading stock material w thout noving the
conversion assenbly. 32. A machine as set forth in
cl ai m3@.1 érmachin@aseet fofthimglaiMdt er any bnec oainenshavein the

SR kel A sEERR Cos SRAN AL TRl SPGB B supporing
t hisopigfof stecicmaweriagi on assenbly in

anupstreamt o- downstream direction, and the | oadi ng
position of the shelf is downstream of the operating

posi tig®. A method of loading a dunnage conversion machine comprising the
steps of:
(a) providing the dunnage conversion machine of claim 31;
(b) linearly moving the shelf from the operating position to the loading
position without moving the conversion assembly;
(c) loading a supply of stock material onto the shelf; and

(d) returning the shelf to the operating position.
39. A method as set forth in claim 38 or any other claim, comprising the

step of splicing a new supply of stock material to an almost-spent supply of stock

material before the step of returning the shelf to the operating position.
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33. A machine as set forth in claim3 1 or any other
claim wherein the shelf is nounted to the stand by a

wWp2iop/oedeepar al | el , spaced apart, tel escoping SREEGE1008/077490

10

15

20

25

30

and gui de nenbers. 34. A nmachine as set forth in claim
3 1 or any other claim wherein the stand supports the
conversi on assenbly above the shelf. 35. A nachine as
set forthin claim3 1 or any other claim wherein in
t he operat position the shelf is under the

converd onAagg@ﬁﬁeyonwswmmm@menéora@n%@g forth in

cl ai magc&nvgfsuﬁ{‘é(ss%%%{ fof haﬁmmﬁé@{dcﬁ 'ﬁﬁe%%@@c}ﬁnﬂgge

stock materi support abl'e on e shel ereint
sprodictniteaongérsioncisgarmdlydrayingramoutiet mrairﬂp@nsrhg the dunnage

BB, RS Rt Rko Rl HsBAb§ bdha cablanidSIRGRGN, finRes
spretticte ©f mmﬁ'fplaalehghhbzand aI , Substantially fI at and

cont i nuou upface for ing a supply of stock
naten%ﬂ°§@§ %ﬂQﬂ%ﬁ“ﬁFﬂﬁggging a dunnage conversion
gachi 'ehetOinfiié sutPgt (cm%ist rﬁp@e;tﬂ)é FetﬁA@)anparfWi @bsﬁtl@_ntvh&rle the

unnag onver Si C e of  c i near
PR foSeliared Pt Rie wales e i AHEPshsshretHs P bRe 1noth of
| gragadie ﬁ?@éétbtrﬁﬁewlﬁlﬁwtm réﬁglhﬁﬁalté}@ dSPRMSES tHRGugh the outlet
assenbl y c) loading a su % of stock materia

%ersw@ohuteaﬁad BPECP PSS q{bw o1& the gpkout ghyte s not allgned with

opgloatlbNh ﬂﬁgﬁdlﬁdr\%@e p?&alucﬁs eI Ie?@tﬁl%%s fr%rntthe 'prd‘ét@rhﬂhed
38 or any other claim n‘grlsm the step of splicing

aMAEMURUBRAt) that ase G@Reffﬁﬁdé foaightiee awtied bypags thpeytout chute.
supply of stock material before the step of returning
the shelf to the operating position.40. A dunnage
converdi on Aifiiage CoraTpiPN SIathinea CeMANRING on assenbl y

for Cg‘(‘fcﬁ{ EFSQ% %ﬁ%%fo%&ﬁfé@%é Efo‘&k ?néié‘r‘Hi?rﬂﬁ AJunpage

pr odu € conversion asse aving an ou
direpectsihegonkerstnrasagrmblyreyingt gan eutt fdialispensieg shedunnage
a@%g | y being capabl e of produci ng dunnage products
murtiple I engths; and an output chute adjacent the
out | etan avteuteshntet ddacant thet owdistittiee DetpoDetald baltiey wads that

A RBLS h Bln hPE Pl BRSO
between a first position where the passage is aligned with the outlet to receive
dunnage products, and a second position where the passage is not aligned with
the outlet; and

a controller that enables selection of a desired length of dunnage products
and controls the position of the outlet chute so that in its first position dunnage
products dispensed through the outlet enter the passage through the output chute
and in its second position dunnage products dispensed through the outlet bypass

the output chute.

42. A dunnage conversion machine, comprising:
a conversion assembly for converting a stock material into a dunnage
product as the stock material travels from an upstream end of the conversion

assembly to a downstream end of the conversion assembly, the conversion
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with the outlet so that dunnage products having a

l ength | ess than the predeterm ned m ni num | ength that
are di spensed through the outl et bypass the output
chute. 4 1. A dunnage conversion nmachi ne, conpri sing:

a conversion assenbly for converting a stock materia

i ﬁ*ﬁS@n‘dpl)dllﬂﬁlﬁd@é Pheusing that drfines anaudeidar diseenring theadrinngge
afroQHlt % ghq for dispensing the dunnage product; an

out pu chute adj acent the outlet, the output chute
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| epatriehrmoéndiofrth@geatpt dmtuet§n<aruugn@dwwn|®tm butlet po gt idannage
of the ?utlﬁ chute so tha nits flr? ﬁ tion
dWﬁHﬁﬁ% "BPLAGSEVIPOp&TSEY 'terrYBEl@%thPt%J R ent er

t he passage through the output chute and in its second
posi ti gn dunnage products dispensed through the outl et

bypas £ hepbq}t%‘age8Hu‘teé3'°ﬂ2nacﬂ'r@uﬁ‘?fﬁ@"és”&%nver si on

machi negorfve s &%%bl@fo@@ﬁﬂ@rﬁ#@é‘ sﬁféﬁ%ﬁ?éﬁfalfrﬂé a dunnage
convertln% a stock material into a dunnag eﬁ‘pro uct as

tpredyetaskheratoskimatenal 4auels forban LSRR PRART BREOBYerSIRE
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conver si on assenb rq)dhe conver si onassenb l& trhl ncl udi ng

aammlmlgcw@g adteﬂumthahdefutes@n quiiet fer élﬁ@ﬁ@lmagthewnnage
pg%e oduct; and an output chute adjacent the

out e out put chut e havi ng an upstream end t hat

S no\aa@ttée edibag¢ntiiee potlatheheretn the chevareion aasémblytdispenses

g lllc’rt&ta éﬁ{t%{st thglﬂqﬁé %)[lﬁ o% g%w?\fstr%gﬁ o‘?r%tpo%ta dﬁt@%;;%hblse has

recei ve nage pro
fa gravith pomon\tlearmxtrrmdasrs emtrbyt;oramzhsae&edb@ dowostréanodirection,
end .of the o

where the ea tput chute is.not
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uhnurt]ea 8ort|8r(1) %Yo%reg Ithoengraw?y por? ion gg(qr%rsegoncg position where the upstream
end of the output chute is spaced from the outlet and the gravity chute portion is

open to the outlet.

44. A machine as set forth in claim 43 or any other claim, wherein the
output chute is pivotable about an axis spaced from the outlet, so that in the
second position an upstream end of the output chute is rotatably spaced from the
outlet and spaced from the position of the upstream end of the output chute in the

first position.

45. A machine as set forth in claim 43 or any other claim, wherein a
solenoid motor moves the output chute from the first position to the second

position.
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a conversion assenbly for converting a stock materi al
into a dunnage product as the stock material travels
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downstream end of the conversion assenbly, the
conversion assenbly including a housing that defines
an outlet for dispensing the dunnage product; and a
chut e adjacent the outlet, wherein the conversion
assenbl y di spenses dunnage products through the outl et
in a downstreamdirection and the chute has a gravity

porti . h de?:(ﬁl é]gé sélnfogh‘m EISﬁ:ﬁ h@Br Bﬁﬂpﬁt\é?leﬁﬁn t\M‘?erﬁln in the
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of the output chute is spaced fromthe outlet and the

gravity chute portion is open to the outlet. 44. A
machi . as AsabcHins bé sétrfoﬁhc‘m' ﬂBI4T34©br any otiehelaing,vetiarein the

t chut t I bout
BHleEl ero et e e B or o RS Ve RE SELUHEE BT Eh
agsseply.eam end of the out put chute is rotatably

spaced fromthe outlet and spaced fromthe position of
the upstreamend of the output chute in the first

posi tig®. AdmaéhiR@e8LEE AR |r$§b|ni 28 bhahﬁo@t'eﬁblmnﬁl%&rrem the
any other claim_ wherein a solenoid notor noves

o@ﬂ%@ts'%@ﬁs@”ﬂb'ﬁt apgeative mdietisdhe peRut ehutis is @Bbﬁdhe first

ittt tHE seddridBSARitdR. as set forth in claim43 or any
elzr gf}al m wherei nI I'n the second position the output

chute defines a guide surface horizontally spaced

downstjoea Afﬁtggﬂdﬁ@?s g%‘t[f’oﬁft w%\? in H§B?¥ | SthePcBRY rtthreln the

t he dunnage pro Irect the du age produ
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eagseotblyt zhmd themwemsdnsssatbsreatpir@'detdr&]inem mirdginumed @amage tproduct
forttg in claim43 or any other claim wherein the

rsion assenbly is operative whether the output
chute is in either the first position or the second

posi t iS%r.]' A machine as set forth in claim 43 or any other claim, comprising a
gravity chute with an entrance adjacent the conversion assembly outlet, wherein
the output chute closes the entrance to the gravity chute when the output chute is
in the first position and opens the entrance to allow dunnage products to enter the

gravity chute when the output chute is in the second position.
51. A machine as set forth in claim 43 or any other claim, wherein the
gravity chute has an exit for retrieving dunnage products that is at least 750

millimeters from the conversion assembly outlet.

52. A machine as set forth in claim 43 or any other claim, wherein the

pivot axis is substantially parallel to the plane of the outlet.
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49. A machine as set forth in claim43 or any other
claim wherein the conversion assenbly is capabl e of

wpeodoeony dunnage products of multiple | engt hBRCEEOS200$1€77490
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di stance between the downstream end of the conversion
assenbly and the outlet is |ess than a predeterm ned

m ni mum dunnage product | ength. 50. A machine as set
forth in claim43 or any other claim conprising a

gravity chute with an entrance adjacent the conversion
assentildy odtmethodwhdiseemsingEurNAISATOAURIR.COopINBISEY théigteps of:
entra Ccmzhte

i Qﬁfcdn@eﬁ’?\g %tB(YR Haé}]égggﬁmgoné\’{atﬁ (%e;% %(gelétntdo %sfnﬁ the
dmnmagermm@m&ﬂveuwbemnw@ﬂ the gravity chute when the

out put

as get(bf Hiehddn‘%aéﬁ gwb%ggﬁ%s?&gﬁgﬁsa[é{bg&e rﬁméd r@)}%ﬁmeﬁﬁth

t imevigg awiupgtredmtemdiod an auitpx lchutbcadjeroeht iomndng atigmmerngtewith the

h ' I 50 I
R e Ly T R e S
i n cl genif the dUnnagy pﬂidmer had alemgthihat isilgsst then fievieredaterrined

i S. subst ant | ra | ang of the .
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material into a dunnage product and di spensing the
dunnage product through an outlet; (b) if the dunnage
product has at |east a predeternined m ni mum | engt h,
novi ng an upstream end of an output chute adjacent to
and in alignment with the outlet to receive, support
and gui de the dunnage product as it exits the outlet;
(c) if the dunnage product has a length that is |ess
than the predeterm ned m ni mum | ength, noving the
upstream end of the output chute relative to the
outl et so that dunnage products exiting the outl et
bypass the out put chute.
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