DUNNAGE CONVERTER SYSTEM The present invention relates to a dunnage
converter and, nore particularly, to a dunnage converter and fan fol ded
stock material therefor that enable inproved |oading ability of the stock
mat eri al . 5Cushi oni ng conversi on nmachi nes convert sheet stock material into
a relatively nore dense strip of dunnage product which is useful in
provi di ng cushioning in packages. Typically, a conversion nachine is
nounted to a stand so that the conversion nachine is at a height at which
dunnage product produced by the machine nmay be easily accessed, for
exanple, at eye level of the operator. Some conversion nachine stands are
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Accordi ng to one %gn(g% H}J?gf’é‘g@gt of the invention, a stand gui des sheet
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machi ne gui;E8Re machine, for example for assembly or servicing of the components, is hindered
by the particular orientation of the machine or the complexity of the mounting arrangement
of the components therein.

25 Various packaging systems also have been developed in which access to, for
example, a dunnage conversion machine of the system is impeded by the particular
arrangement of the system.

Thus, it would be desirable to provide a dunnage conversion machine and stand,
as well as an improved packaging system, which embodies stock material guiding features

so in the stand, ease of access and serviceabilify to components within the machine and/or
system, as well as improved overall ergonomics in such machines and/or systems.

The present invention provides a packaging system which provides easy access o
components thereof. According to one general aspect of the invention, a stand guides
sheet stock material to a dunnage conversion machine. According to another aspect of

35 the invention, an infeed paper guide assembly of a dunnage conversion machine guides



sheet stock material froma stock supply and through the dunnage conversion
machi ne. According to a further general aspect of the invention, a pulling
assenbly notor and severing assenbly notor are disposed in an L-shape
configuration to support a dunnage conversi on machi ne having a conpact
configuration. 5More particularly and according to an aspect of the
invention, there is provided a stand for a dunnage conversi on machi ne,

i ncluding a base, and a pair of upright guide nenbers. The upright guide
menbers are nounted to the base and support at the upper ends thereof a
dunnage conversion nmachi ne. The gui de nenbers define there between a
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the dunnage conversion machine thereby to convert the sheet stock material into a strip of

dunnage. The pulling assembly is powered by a pulling assembly motor having a pulling
assembly motor axis. The severing assembly severs the strip of dunnage into a dunnage

25 product. The severing assembly is powered by a severing assembly motor having a
severing assembly motor axis. The pulling assembly motor is mounted to the frame so
that its axis is parallel to one leg of the L-shape configuration, and the severing assembly
motor is mounted to the frame so that its axis is parallel to the other leg of the L-shape
configuration.

30 According to still another aspect of the invention, there is provided a packaging
system, including a dunnage conversion machine and a packing surface. The dunnage
conversion machine is disposed above the packing surface.

According to another aspect of the invention, there is provided a packaging system,
including a dunnage conversion machine, a stock supply assembly and a gangway. The



According to another aspect of the invention, there is provided a packagi ng
system including an el evated support nenber, a dunnage conversi on machi ne,
and a stock 5 supply assenbly. The dunnage conversion nachine is nounted to
the el evated support nenber so that the dunnage conversion nmachine is
suspended fromthe el evated support nenber. The stock supply assenbly
supplies sheet stock material to the dunnage conversion machi ne. According
to anot her aspect of the invention, there is provided a dunnage 10
conversion system including a dunnage conversion machi ne and a stand. The
stand supports the dunnage conversi on nmachi ne and supports a stack of sheet
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35 stack between the guide members, tilting the stack such that first and second diagonally



According to another aspect of the invention, there is provided a dunnage
conversion system including a dunnage conversion machi ne and a stand. The
dunnage conversion machi ne converts sheet stock material into a dunnage
product, and includes a pulling assenbly for pulling sheet stock materi al
into the dunnage conversion machine and an outlet through which the dunnage
product is discharged. The dunnage conversion nmachine is pivotably nounted
to the stand for novenent between an operating position whereat the outl et
of the dunnage conversion nmachine faces the front of the system and one or
nmore servicing/l oading positions whereat a feeding end of the pulling

assembl y .of)ﬁdéﬁéc&rﬁb?s tﬁél%\’tar@l@et\kéb% tl%y SrieRfEchg WalRs 'Erféts%rnd ARGAYherigfr et o.
15Accordin the jnvention, there |s provi ded a dunnage

oride s ST shed tSraah h |
conver si SheE5EE rﬂ‘e??ﬁﬁ‘l %fea!aﬁ%‘&g'@ (s irltdnne-BRngwRIe" H'@SEWQI' a stand. The
dunnage (diltiny the stacinsustathia the right andsledt sidesiud @ie skicloare divpdsed insardlyref thea dunnage
pr oduct i p of dunnage
POy desf?él; eétto&lrl%lgﬁ‘ﬁi G @aﬂl\é%fﬁwggtagug%ﬁfm{;/%efs%k @%Vaﬂ%{g@grplé ﬂ% teZttsorée Dbly. The
st and a*nélgmcywrﬁmmaw"s&subﬁamt@moegt@rmes epn therjenepdpcing wellk- of t he upri ght
gui de nember SAdosrdmg Qﬁérﬁfheiéb@@ctbh@le WvéHtibn, ®erd i Broviaes dunﬁgtj% dunnage
conver si on_machi mounted to the stapd. f venent between
. oper abPHEERB ST B 8 Abnbag SaTuFRAL BRE AR & Fofe TR0, schar ges. t he.
strip of cohwersigeaching convertsshedt bieclspsitrahintosaiinoage pordusipard ickides i ng/ | oadi ng
posi ti 0n%Wgearseaﬁu}ftaﬁ%ﬁﬁgaﬁeepéto&hﬁaéaﬁv.%'mégau Bhhvérslod rdbiRaszad. et ween

the uprig Accor t o anot ier aspect e invention,

t her e 19 s P PHFt BEYImWhieihhe gunnagmrradust ig fischpeged ?%P%ﬁ?l‘;ﬁ@)"eﬁ'oﬁunnage

conver si mcmlbpnaamwmomtaitaﬂd stahb €or chomensge beweanahperatinggobitione converts

sheet st QRk IR kor |10 frof HIEUEN RRAN heoe IS HHARAAGCOMYET ST ON MRCAI NE
y he™s or

is pivota moun venent erating
pOSi t i onouheTee swgﬂg@msmﬁwﬁ@ptﬁfemmnﬁ@f ihg D!Jﬂfﬂgeﬁﬁsqmg’l ght position

and one ?Hce@ﬂe'ff@ﬁt%fﬁ@%ﬁt&hi&%deﬁhﬁ&'a@&s@ﬂ@i&d ons whereat the dungage
According to

conver si on maghi S a rtla

oot s o0 e ey lirdher e ATt ko wei'S bioBie acumrest o nck o - oheet
st ock natcevesion fystery geluding b danrdge cag@sicomachings and asteothi Tre dulitege bal ed st ack
| ncl udes ofigisf raBfind ARvdRlsHRA sisbERAIeH Rbla TRk lpRlauaRfy Roldisket for at

| east parti al sury oundi ng_ 1 tac one e tie secures the
j acket tﬁe‘{eﬂ'ég SRy fof seypringy h%ﬁWdH‘H{a@? f%ﬂ desvs&ddengm agvesfht her aspect of
t he i nvebdvety thé Sererng Ssqpitiy | Thhe dtaad jnalodestzadir ot mght@bsds heebersttek materi al

for use W o AR GRAE RONBLS L YR I il hECKE! oicstaglse> 1ol udes 2

st ack “of get s nmaterial, and a avi n bottomtabs
that undeveision mechinede Rivatakly mprntedde thestand fos n@vqowbﬁtweﬂmameeramt her to

enabl e t pes uroabmerteﬁtrlimddnﬁégé\eemefm%&ﬁ.n@as&&haidastﬁéts&%fdunna ein :j\aﬁﬁrdlt ngttok
OT sheet SstoC

th 1 1
mater al Oris SyeE. w$%e&p§§%ﬁ%§%'"e@?ﬂ3@9§?%wﬁ Rerpai e bor 3 Ol T ho P ges

st ack of severing assembly is disposed between the upright guide members.

25 According to another aspect of the invention, there is provided a dunnage
conversion system, including a dunnage conversion machine and a stand. The dunnage
conversion machine converts sheet stock material info a dunnage product. The dunnage
conversion machine is pivotably mounied to the stand for movement between an operating
position whereat the dunnage conversion machine is in an upright position and one or

30 more servicing/loading positions whereat the dunnage conversion machine is at least
partiaily inverted.

According to another aspect of the invention, there is provided a baled stack of
sheet stock material for use with a dunnage conversion machine. The baled stack
includes a stack of fan-folded sheet stock material and a jacket for at least partially



10 fan-fol ded sheet stock material having a top and a bottom an adhesive

| ayer at | east on the top or on the bottom of the stack, and a rel ease

| i ner covering the adhesive |ayer. Accordi ng to anot her aspect of the
i nvention, there is provided a nmethod of |oading a stack of sheet stock
material onto a second stack of sheet stock material, including the steps
of providing first and second stacks of sheet stock material with an
adhesive layer 15 applied to the top of the first stack or the bottom of

t he second stack, and setting the second stack on top of the first stack,
wher eby the adhesive bonds the top page of the first stack to the bottom

page of &heoupRGRPIE staéia ¥ least one balé\GE Qe She [RKAROHE Stacied BR&t stédk t he
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| ayer, wher The adhesiye, bonds the top page of the first stack to the
bottom 2?%“’3’%%”% gef"r?%tﬂ?eec%ar% st ack. Accordi ng anot her aspect of the
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O g o s afletsboe F e nsrher R e s B3R e
conver si astack of sheet stock material onto a second stack of sheet stock material, including the
20 steps of providing first and second stacks of sheet stock material with an adhesive layer
applied to the top of the first stack or the bottom of the second stack and a release liner
covering the adhesive layer, setting the second stack on top of the first stack, and pulling
the release tiner from between the stacked stacks of sheet stock material to expose the
adhesive layer, whereby the adhesive bonds the top page of the first stack to the bottom
25 page of the second stack. '
According another aspect of the invention, there is provided a baled stack of sheet
stock material for use with a dunnage conversion machine. The stack Includes a stack of
fan-folded sheet stock material; a jacket having at least two flaps forming an L-shape
cross section, a comer of the stack being disposed adjacent the corner of the L-shaped
30 jackef; and at least one bale tie for securing the jacket to the stack of sheet stock material.
According another aspect of the invention, there is provided a dunnage conversion
machine for converting sheet stock material into a dunhage product. The machine
includes a forming assembly for shaping the sheet stock material into a continuous strip of
dunnage; a pulling assembly positioned downstream from the forming assembily for
35 advancing the sheet material through the forming assembly; wherein the forming assembly



machi ne for converting sheet stock material into a dunnage product. The
machi ne i ncludes a formng assenbly for shaping the sheet stock materi al
into a continuous strip of dunnage; a pulling assenbly positioned
downstream fromthe form ng assenbly for advanci ng the sheet materi al
through the form ng assenbly; wherein the form ng assenbly includes an
annul ar array of rollers through which the sheet stock material passes for
10 shaping the sheet stock material into the strip of dunnage and directing
the formed strip to the pulling assenbly. Accordi ng anot her aspect of
the invention, there is provided a dunnage conversion machi ne for
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transfer regqi ?E?Ongnd _a?éf%géﬁt%gfn{é%h?%gmber'? Brﬁgﬁidnng’r@f‘%icﬂ'@’e@l?"aperture

oper at i'veTRO G AN IEPveHiRY Shheat Yok inajeriglane aderebeproiutt. t The nelokied st ock mat eri al

as the gringies a forming akdendlydt shiphgitheidhabi@liock ﬁg{eggy;;qty\gggngﬁl{gﬁg g}@p fd rst pulling
assenbly an e

assenbly 4 amfrom?20 the formn nbi econd pul ling

assenbl y ‘?‘@"%ﬁé‘ﬁ"?‘g%ﬁwgmww &9‘@?’“‘?{{] Famh e fsslaaasspmblafd wherein t he

first pul3dvangingdeehestynatasiehtarbegh ta foaninh dsbernisly)wheRmelk by dsanspecond

pul I'i ng arseBBLY arnial i | : trip._pf dupnag€ passing

through the d n2 elat ?Fkﬁg}f g@@@@%’?ﬁ%@%%&%ﬂﬁm Hb""}‘%‘@fpag?ﬁéo& of the

i nventi on, a?’??euﬁ%g%g ?5?%\7'?36"!5'6' 'QOgl?ﬁFFag’éd% idbectinbtherfoohedwtripitor converti ng

sheet mattes pulling mssembly. dunnage product. The machine includes a pulling

assenbly for [ . rial through the machine; the pulling

assenbl y incl ﬁ%‘?ﬁé@%’%ﬁ@?@gﬁ%ﬁ%‘a@guﬁgﬁilsp%%\fl G adunnags cevRian of which i s

noveabl e "EEWE'B% cvertinerge! stockmetedsl integydumnagerprafupio She machineo t he ot her

gr i pper _amildectitanaticsnd puling biserbiel G LURE Asldiy SRRy 3l Rk Rt eri al for
ranster

movi g oP e MvaBb 1R i o Peds spilptapiioun cepogtiemieereratient or al 1y
capture STCFOPHebi: vimetsbumh et s maold o gnenag e 1 0ugh 1
H 3P;| Ie{ if%ﬁg?%%%@f?ﬁglgﬁ%?tﬁéﬁ dr}go r%ﬁﬁ%{??\%ﬁcﬁlﬁgé ?eag‘%ﬁfequai d in gripping
the sheet™SFBER YATILPRGRterally capture thereipthecshent sigoiamalelint es s pripbrsof  t he
i nvent i omove iheugh the trpmsferirebiu; whetkintha get GARY 5ehB iskRwWiBeBhiSnf OF converting
sheet xTRiRIrbiingddddmuf it HAAIEn] rpf?lﬁjn%ca;[séen;l;)ri]ﬁs ovgng{rgaem frdtn ’lthg %resi'5 pu?}ing
assembly; and wherein the first pulling assembly operates at a different speed than the
second pulling assembly fo longitudinally crumple the strip of dunnage passing through the
dunnage transfer region.
According another aspect of the invention, there is provided a dunnage conversion
25 machine for converting sheet material info a dunnage product. The machine includes a
pulling assembly for advancing the sheet material through the machine; the pulling
assembly including at least two opposed grippers, at least one of which is moveabie
through a dunnage transfer region in opposition to the other gripper and cooperative to
grip therebetween the sheet stock material for advancing the sheet stock material through
30 the transfer region, and the moving gripper including an aperture operative to gather and
laterally capture therein the sheet stock material as the gripper moves through the transfer
region; wherein the moving gripper with the aperture includes a plurality of projections
protruding from its inner edge to aid in gripping the sheet stock material,
According another aspect of the invention, there is provided a dunnage conversion
35 machine for converting sheet material into a dunnage product. The machine includes a
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pul l'ing assenbly for advancing the sheet material through the machine; the
pul l'ing assenbly including a pair of rotatable transfer nenbers each having
a concave outer surface and a plurality of protruding el ements extending
fromthe concave outer surface, the transfer menbers being in opposition to
one another to define a dunnage transfer 5 region therebetween, and being
cooperative when rotating to gather and |aterally capture sheet nateri al

t her ebet ween and to advance the sheet. material through the transfer region.
Accordi ng anot her aspect of the invention, there is provided a dunnage
conversion machine for converting sheet material into a dunnage product.
The machipolng d3edntshetdr aivérﬂ:lrﬂllﬂld dheg nxssialthroygH the machik@nide pdinghe sheet materi al

t hrough the n | udi |r f rotatable
transfer aﬁ%%rﬂgﬁm@%gﬁ '59/f|0rn8 glegr?/'?s?eﬁﬁ'l%géﬁs &}hagmg C‘?mg‘% ar?g a plurality of
pr ot r udi seyfask endmplyraiy peludigg tleoants exendingifmartheconcaye ovtersarfacehe t ransfer

menbers kgl tf&ﬁsféﬂn&%?ssﬂéidg%oﬁp‘as@ﬂ% &1RQInBEr th Qeﬁﬂﬁfa'dﬂﬁnaée %Hé‘.fb@ge transfer

regi on therebhet ween, cooperative en ro at her and
| aterafl ye%"&ﬁl?%‘?t@t‘@%él“ 9@“97‘3%%8?@3’[3 WheRtoARg W@@We%ﬁ\@t'alt% ‘?f@e t he sheet

mat eri al shéet magal tteesbbweasirelto adghaithe sheet matédiaCibrodgintys aarsfeher aspect of the
I nventi 0Rg idnhere is provided a dunnage conversion machine for converting

sheet matequ al having at least two |ayers thereof folded flat al‘ong their
| engt h and j ofgseiding aertices aprest & Hig inyantisadhere isinfovided 8 dENTEMEPAYRESIHN oduct . The

ma;:hl neI inehikecorvdMitg shed nsFiai ¥durﬁég@ﬁﬁmlmn§d&ﬁ!nélh@ﬁdte§@| ded sPﬁetfl :
materil a (0] an, ex . Ce,. 0 ratl ve, as e a
Mol dedt s pulis ekt s Aathg e e SR RSO e REIBErERRIB L ot Toyers of
the fl at afssmiiydnciidisge panviaotatable tramsfer ovwmbensetéidraving akegindricaleuskpanded stri p
of sheet sREEAPS | Iulrah?o%trluﬁi'ﬂgel@ﬁéﬁm%dlnﬂ%hﬁ%é'&luﬂfncél §akbe, iW0 Ori ppers

novabl e togﬁ ther hrou a transfer lon in op 03|t|on to one another and

cooper at @& gegpess be F‘é??E?S\)%’BFP "cnﬁé‘“?—} é‘f‘l@?@ﬂegf’ ngaRfensR&dohat eri al for
advanci ngherdbetw2én, aadresiigvoopgdtive ber rotathgf te yathergind faferallp daphtre sleast one of t he

a1 | PPSES bt A dn BRAELHTAoORE LAl WEol R e e BiGL 2! | v capt ure

therein the expan str mat er | ers move through
the transfer H'Cé@'ﬂkﬂﬂ another aSPeAtﬂfB'ﬁénVﬁf@}'Oaﬁb%fﬁ@m’%’@&éélduwgq #EVe$iY¥eNnt i on, there

: S pr OVIt %%n@ef faia&ohf gsilta fshsamawnhuna??]gsétmbtmta@ém ﬂigré&ﬁﬁldé&ﬂaggloﬂtigeast ht WO |

ayers of folde al on ei.r an oget her al ong

on cdge PEINERRERR 6 lonahe SsPadn £t0e S Lotk bRl e PR e e or

i ncl udi nipclutkes ésntﬁlpsaiﬁbnb&foﬁgd\@npiw iheﬂaijKM@hmtwaiwal ﬂard!garﬂtﬁ ng the sheet

Sheet "o TSR R olpBfa TPAEMcD Grer e a5 R i Elobd Sdohaid BBE70, | Mnster regi on
i | u Vv i

in opposiferedreya: t8ﬁ%paﬁ%ﬁ%‘?mﬂﬁggd’gE‘SrﬂattfPlagqeﬁheW%ertaﬁy W the flat

fol ded s kefeim apdxpandat stip df sheetamataial, the pﬁllmyasl’smhuhedclmﬁmsat!eaﬂtm:rl al 35 through

t gteh; g” ﬁ@%rsrrﬁtﬂ';laﬂg togifbr frofh ARREEHES R A oBpostibRBlon8 BfouRth afd1® Or'i pPers
g _ cooperative fo grip therebetween the expanded strip of sheet material for advancing the

25 same through the transfer region, and af least one of the grippers including an aperiure
operative to gather and laterally capture thereln the expanded strip of shest material as the
grippers move through the transfer region.

According another aspect of the invention, there is provided a method of converting
sheet material having at least two layers thereof folded flat along their length and joined
. 30 together along an edge fold into a dunnage product. The method includes the steps of
including the steps of using a pulling assembly for advancing the sheet material through
the machine; whersin the step of advancing the flat folded sheet material includes moving
grippers together through a transfer region in opposition to one another to cooperatively
grip therebetween the fiat folded sheet material and advance the flat folded sheet material
35 through the transfer region, while an aperture in at least one of the grippers gathers and



| aterally captures therein the flat folded sheet material as the grippers
are noved through the transfer region. Accor di ng anot her aspect of
the invention, there is provided a dunnage conversi on nachi ne for
converting sheet material into a dunnage product. The machine includes a s
pul l'ing assenbly for advancing the sheet materi-al through the machine; the
pul l'ing assenbly including at | east two grippers novabl e together through a
transfer region in opposition to one another and cooperative to grip

t herebet ween t he dunnage strip for advancing the dunnage strip through the
transfer region, and at |east one of the grippers including an aperture

oper at i veatemligabtues Hanen the eriabiddsnest Riarg! s s fibbert ?éH}a,g trip as 10
the gri ppgg&a iR {Gnrough the transfer rnegi Omg@i‘gﬁ% gr%Srrg, tvvarggrf:ontrol | er
%ﬁa Yf‘eﬁ .

for controlling the speed of the pulling assenbly. Accor di ng anot her
aspect of t heApeeudingtanaiher ashent of thasinyention, thee improwiddaerivafiags eswersiohng sheet
materi al rhavhife for SeHYEREEsHREQHMS ! i L&C h eps of using a
pul |i n% as en%l ’ fOF g??/anci ng%{ln{ég?ﬁgﬁggﬁéggérii Jé'i‘*”é’ﬁ%’r“}é‘ﬁg“ﬁﬁ{'ﬁ?ea machi ne;
wherei i tH “%?Séé""?ﬁ( of BAvaRGaHA? piget Mrteriahibrouotvihe eeckine; theebilintes novi ng

gri ppers_assﬂymyimiucﬁdgrablegﬁt\eugrrpﬁérsfrﬁhbﬁ&@giémdhfbu@ﬁl@%ﬁsgdr ioh6h onehanoLher to
cooper at i : sheet terial and advance the sheet
mat eri al %\Sﬁésgﬁgﬁd ({?'ﬁtgn%%lr%gé gﬁ?’é‘%"ggw“”\?‘ﬁ?’?@ n5AUPRR%e STRTS: | east one of
the gri pFaraaciyathedurnage sirip Hraich theyracaigriregians andr leabtront hidhsdripeérs nat eri al - as

the gri ppesding&e apeaiRCbpbltiRUE Bath&t@nd ansih @éptdr@guie%ﬂ%thé &Unh%b%rstrjprégl udi ng
up be a g a

converi AR gPBIE R0 inlolbh Reransfe rgignirig ravars pergples for emalinaant | on, ¢ her o

i s provi §eepdaf theihibng asteratdnverti ng sheet material into a dunnage product.

The met hod i ngdg WS | 1K |y for. advancing the
Bdfg ah&ﬁer%%ﬁe‘&?ofﬁfe lﬁ{éhﬂ\kﬁb tﬁ%rlg 'F]é 4r Vit d %ﬁe‘ﬁ}? of convertn

sheet mater| al tgrrﬁcggg t he machi ne; e step gng t he sheet
mat eri al 1§ MglRE Yrgags pragist Jhe aigihod neludastr giepseef tsingresfulling r egi on 25 i n
opposi t : @ssemblydoredeemolng e sheet ﬁﬁ@ﬁﬁﬁﬁédgrw’qem&lﬁnﬁ Wﬂﬁf&irﬁh@&&?&” the sheerm_ I
nat eri,a ; - rial thro t he transfer region, ile
an apért S@%q?lﬂggﬁgg@%g%%&%@éesﬁ%ﬁaPT'?PS?:}QQ%%( Hqugh g fiensferfegionl 'y capt ures
t her ei n fPPFHeB {0 opgaBpthen to aeppemiivelyoiip therebetween the slest miteraligl t he tr ansf er

region; beuahdeahe shivel rate iR thE rakshd rSRACHNIR an PSR bi IE%t grsgol y down
after a (o] rdi ng anot her "aspect of the

rocess js conpleted, 30Accorc ‘
i nventi on, %ﬁ{ae?é alrt}g ?nﬁ\%st?fg cgp%n?h@f?' e gispl/Bateghes e eipperiaieri al into a
dunnage predisrugithetranstehegionrfathediesiudiiramping the@hesd thg palliigu! | i ng assenbl y

for aqd/aggsgmgyhﬁgefg,g%gahing%tcgme@io ﬂ;cgéégh t he machi ne; wherein the step of
advanci ng the sheet materi al inclnu €s noving grippers together through a

transfer regifi" &HQ FBP5E pResef the InvpntionyikaraisPravided & osthodoicpriestingr i p
t her ebet sheetmaterial mtveadunnajeqirddatt. TMEdmethod includes the steps of using a pulling
assembly for advancing the sheet material through the machine; wherein the step of
advancing the sheet material includes moving grippers together through a transfer region

26 in opposition to one another to cooperatively grip therebetween the sheet material and
advance the sheet material through the transfer region, while an aperture in at least one of
the grippers gathers and laterally captures therein the sheet material as the grippers are
moved through the transfer region; further including ramping the speed of the pulling
assembly down after a conversion process is completed.

30 According another aspect of the invention, there is provided a method of converting
sheet material into a dunnage product. The method includes the steps of using a pulling |
assembly for advancing the sheet material through the machine; wherein the step of
advancing the sheet material includes moving grippers together through a transfer region
in opposition to one another to cooperatively grip therebetween the sheet material and

35 ad\(ance the sheet material through the transfer region, while an aperture in at least one of
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35 advance the sheet material through the transfer region, while an
aperture in at least one of the grippers gathers and laterally captures
therein the sheet material as the grippers are noved through the transfer
region; further including adjusting the speed of the pulling assenbly to
one of a plurality of pre-programed speeds before using the pulling
assenbly to advance the sheet material through the machi ne. 5Accordi ng
anot her aspect of the invention, there is provided a nmethod of converting
sheet material into a dunnage product. The nethod includes the steps of
using a pulling assenbly for advancing the sheet material through the
machi ne; th@&ﬁfp@ﬂs@a&&% afid BeraNy captlvesthéraip tHelshe Inmalrmlthergnmerd arel udes novi ng

gri ppers h a transf.er 0 one another to
cooper at '?1\’/"333"%9%&etqﬁgggrbr@'%gﬁn?rh%du%g%ﬁam er | ng@ @nce t he sheet

mat er i al assémidyigrone hiea pluralits 6fere-pregrammed sueiedsbeige Ei%&rfhwl@lng n at |east one of
the gri pReLAndRtdinte &@@P‘ é%hﬁ{eﬁélltﬁfo@ﬁlﬂ{e%&ﬁmé herein the sheet material as

the grippers are nove rou her i.ncludin

oper atfi ng t hécgaming %théé%%%gvh%ﬂ“’e&‘t'?q E}E’f elg B"é’)é'gec’oaarhﬁg%‘%?%ﬁ F'ﬂ ¥ the pgl ling

?ssenbl Yshekt raterrintoc dupead profitee. Tied rhethddigridies ihiesiges ra‘mngippdimsteg heret o and

forma part a dunnage
elﬂaﬁ??gcj\fancqr?: hgsl'{e%‘t ﬂéﬁerﬁl é@g@“ th friacHifes théf&niﬂe%i@ p@f g

conver Si %S ance WI resent invention.
Fig. 2 iadvandngdhe sheetamaterial ipaudps aving orippers éﬂSﬁﬁHafgtBW%‘rﬂ/‘@“?PHﬁg‘%chl ne and
stand of j, Ghgbsitidn to%h@ano'ﬁlérﬁa RopdrRRNbly BRY thetelsdtiesn the swétﬁfate‘nh%nst and of Fig. 1.

show g T4 ohe e b B fRBRE e e Aty AR g O
Fi g. 5 ithe grigpersyathetsiané iataraiycaures hereinkhesshpgtinatdrial ﬁstﬂ@ drigpeis @8 a st ack of
fan-fol drggre rﬂﬁﬁ} h?ﬁlquﬁsfgﬂreﬁifbﬁ - ArtnbQRcIdR dofrafiiendblling8RemaPYed si on machi ne
and stan first speed; and operating the pulling assembly at a second speed.
The following drawings are appended hereto and form a part hereof.
15 Fig. 1 is a front perspective view of a dunnage conversion machine and a stand in
accordance with the present invention.
Fig. 2 is a rear perspective view of the dunnage conversion machine and stand of
Fig. 1.
Fig. 3 is a front perspective view of the stand of Fig. 1.
20 Fig. 4 is an exploded front perspective view of the stand of Fig. 1, showing in
greater detail the components which make up the stand.
Fig. 5 is a perspective view of a stock supply in the form of a stack of fan-folded
sheet stock material for use in the dunnage conversion machine and stand of Fig. 1.
Fig. 6 is a front perspective view of the dunnage conversion machine and stand of
25 Fig. 1, with the dunnage conversion machine shown pivoted to a servicing/loading position,
and with a cover of the dunnage conversion machine removed for viewing components of
the machine.
Fig. 7 is a rear perspective view of the dunnage conversion machine and upper
portion of the stand of Fig. 1, with a hood and a swing open guide panel of the conversion
a0 machine shown in an open position.
Fig. 8 is a side elevational view of the dunnage conversion machine of Fig. 1,
showing the internal components of the machine, and showing in phantom lines a frame,
cover and hood of the conversion machine.



Fig. 6 is a front perspective view of the dunnage conversi on machi ne and
stand of 25 Fig. 1, with the dunnage conversi on machi ne shown pivoted to a
servicing/loading position, and with a cover of the dunnage conversion
machi ne renoved for view ng conponents of the machine. Fig. 7is a
rear perspective view of the dunnage conversion nmachi ne and upper portion
of the stand of Fig. 1, with a hood and a swi ng open gui de panel of the
conversion o machine shown in an open position. Fig. 8 is a side

el evati onal view of the dunnage conversion machine of Fig. 1, show ng the

I nternal conponents of the machine, and show ng in phantomlines a frane,
cover and hody, ofs at.igeat ﬂaypeesrps¢tmvimahhmmnnage conversidngnacBiné f Fig. 1 ght  si de

per spect MQ‘l hoow tﬁereoé ER o en ;%%%o %‘éfﬁﬁﬁhe%g@&@gd?% é?EoanPogenté' i wi th the hood

t her eof ope Vi ew'n ternal conponents of -
t he nachthagachine. Fig. 10 is a left side perspective view of the

dunn;ige C?nvqus‘l@![@.aﬁ@?@dé}%t‘@écﬂ&é@ewéfithédd%éd% dohﬁérsﬁtfﬁ?ﬁhch;?@éfﬂg 1) nhan open
position to permt viewn e in onents o e Jrachi ne.

Fig. 11 WE“‘QEB%%‘FFW °$?'b995b?”§’pﬁ[ﬁ" ‘i*%‘f@‘%?ggﬁém‘ff qhegpe of‘ﬁrg unnage
conver si the magkile.ne of Fig. 1, the pulling nmechani sm being showmn nmounted to

a frame of tl’l—@ q'l’@%%f‘sﬁ&?%ﬁ%ﬁb%{]aﬂﬁﬁ%&b&%msmofthedlﬁngg%&%véréona top plan view

of the pulling asse e conversion machine of Fig. 1. Fig.
13 i s anmeshired Eigat, |th9rmalhns/me¢naw¢mtbﬁ@9 ghewnimeyntadiofpdiame s e dmngee 11 and a

consprlc&mﬁagﬁﬁﬁﬁgmmas seen fromthe upstreamend of the dunnage conversion
Tooneds 15 o S na R B R BeoRbEi AL o BrB@ SRS oBTbL Y O 108
the sevema¢hipeadignbly of Fig. 14. Fig. 16 is a perspective view of an
out put chut e @43 gs Hdrd'eRNatBhal VER oﬁﬁe\!ﬁﬁllldagn&ﬁ&@ﬁm#lgoh dag conversion
machi ne gosnst?'gtl%rl]; nIerm%re]?' a%: s%en rc;sn:[! trng"ﬁgéu%gr% end oft tpue dunnage c%r?ve?s?orﬁ\{‘rsuaarc ll‘ig n machine.
Fig. 14 is an end elevational view of a severing assembly of the dunnage
15 conversion machine of Fig. 1.
Fig. 15 is a perspective view of the severing assembly of Fig. 14.
Fig. 16 is a perspective view of an output chute and a portion of the severing
assembly of the conversion machine as seen from a downstream end of the dunnage
conversion machine.
20 Fig. 17 is a side elevational view of a packaging system incorporating a dunnage
conversion machine in accordance with the present invention.
Fig. 18 is a perspective view of a packaging system incorporating the dunnage
conversion machine in accordance with the present invention.
Fig. 19 is a perspective view of yet another packaging system incorporating a
25 dunnage conversion machine in accordance with the present invention.
Fig. 20 is a front perspective view of a dunnage conversion machine and a stand in
accordance with another embodiment of the present invention.
Fig. 21 is a front perspective view of the stand of Fig. 20.
Figs. 22-26 illustrate sequentially several views of an exemplary fechnique for
30 inserting a stack of fan folded sheet stock material info the stand of Figs. 20 and 21.
Fig. 27 is a front perspective view of the dunnage conversion machine and upper
portion of the stand of Figs. 20 and 21, with the dunnage conversion machine shown
pivoted to a servicing/loading position, with a cover of the dunnage conversion machine
residing between a pair of upright guide members of the stand and therefore hidden from
35 VIEW,

10



20Fig. 17 is a side elevational view of a packaging systemincorporating a
dunnage conversi on nmachine in accordance with the present invention.

Fig. 18 is a perspective view of a packagi ng system i ncorporating the
dunnage conversion machine in accordance with the present invention.

Fig. 19 is a perspective view of yet another packagi ng systemincorporating
a 25 dunnage conversion machine in accordance with the present invention.
Fig. 20 is a front perspective view of a dunnage conversi on machi ne and a
stand in accordance wi th another enbodi nent of the present invention. Fig.
21 is a front perspective view of the stand of Fig. 20. Figs. 22-26

illustrate segu @ai’(us Ia%h efs eahewéf%wduﬁﬁagarka:omsmnhmcmndmmpi;]miue fO(r]I 3?
insertin ck o et stock mater e stand o

Fi gs. 0‘905‘??6 es‘ﬁp OfF%’f Osa”§§? r"Bth epdé'rr'gig&:cf’?v\e/’res'o\%”%\?\p "l(‘)%]é Fé dunnage

conver si givotateo hisareiciagbadimnmsitioy with @ novef oftireedusaga goryBrsioh gachiv®) and 21, with

Lhe. dunNRQEnG BINERS 24 o A 368 HMBaR ML Blind hadhesdtid hidhdrdichb ad! ng

posi tion unnage conversi on nachine resi ding between a
pai r of Yigw |ag¢1wlﬂgim!>é ofberpravarsigh "@FM‘@SWB'“&HBP%WP@P'B‘P%r e hidden from 35
vi ew. m |s%%eis§eoﬁvé‘\rew}if aPRIURIGhdcanisnt enabling tehienthganage conver si on

gpg(r:lclep; %ﬁ\%{%@fﬁ r@[}l% Osr‘]a VStyé)Ho 8?9?5%\1@{0 ttEé $hhd ﬁ%Ql aﬁ%ﬂer%ﬂn wi.th the dunnage

a servicing/loading position, with a
cover ofpctshent:bmmaig:mg&@dmep@fon machi ne resi ding between a pair of upright

gui de menber g8 & Agida LR dr Hio figl M&Inﬁﬁgﬁn&hdﬁi@ﬁ shémﬁ@ fepbsiiohoBnd With a

hood of the conversion nachlne shown Fig. 29 is

a per Ypebempehapisgpnsn the dyanzag FoRYyeTHIER H‘é{’}?‘@rﬁ E‘r‘i’ﬁt?f"? tﬁ'gtpﬂ%pcé’unnage conver si on
machi ne to beigel Batsidealey opihe Blge2d meinting mechagsr,sbowinging pésitonolin oper ati ng

pPOSi ti ong Lo B SRIish B dARdE BShvBRiBh MaBfine is in a servicing/ioading position.
Fig. 32 is a perspective view of a baled stack of sheet stock material in accordance
with the present invention.
15 Fig. 33 is a side view of the baled stack of Fig. 32 as viewed from the line 33-33 in
Fig. 32.
Fig. 34 is a bottom perspective view of the baled stack of Fig. 32.
Fig. 35 is a bottom perspective view of the stack of sheet stock material forming
part of the baled stack of Fig. 32.
20 Fig. 36 s a perspective view of a baled stack of sheet stock material in accordance
with another embodiment of the present invention.
Fig. 37 Is a side of the baled stack of Fig. 36 as viewed from the line 37-37 in Fig.
36.
Fig. 38 is a perspective view of a baled stack of sheet stock material in accordance
25 with another embodiment of the present invention.
Fig. 39 is a bottom perspective view of a stack of sheet stock material in
accordance with another embodiment of the present invention.
Fig. 40 is a perspective view of a baled stack of sheet stock material in accordance
with still another embodiment of the present invention.
a0 Fig. 41 is a schematic perspective view of a pulling mechanism and forming section
in accordance with another embodiment of the present invention, with sheet stock material
peing shown trained around a constant entry roller and passing through the forming
section.
Fig. 42 is a schematic perspective view of a pulling mechanism and forming section
a5 in accordance with still another embodiment of the present invention.
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Fig. 30 is a side view of the Fig. 29 nounting nechanism show ng the
position of rn the nechani sm when the dunnage conversion machine is in an
operating position. Fig. 31 is a side view of the Fig. 29 nounting
mechani sm showi ng the position of the nmechani smwhen the dunnage
conversion machine is in a servicing/loading position. Fig. 32 is a
perspective view of a baled stack of sheet stock nmaterial in accordance
with the present invention. 15Fig. 33 is a side view of the bal ed stack of
Fig. 32 as viewed fromthe line 33-33 in Fig. 32. Fig. 34 is a bottom
perspective view of the baled stack of Fig. 32. Fig. 35 is a bottom
per spective vFigwmadé a bdhematicgekspedtivstieedf sfbandig seeffoarin sdcorflacemily part of the

bal ed Staa?mEther rfﬁogi r’ft%fthag@s& inventibs, @ Perspective view of a baled stack of
C ?erlgﬁelnacoré

sheet stock naterr ( ance with another enbodi nent of the present

i nvention. Fi big- 4s ¢ schamsficerspectivindew aff akylling Beshapismang foraigg 8¢l ewed from
the | ne j@4cc8fiahda vith Jet aRéther embodiment of thEb&senBfvérliod per spective view of a
bal ed stack oI:. s%eet é‘t ock materi al. LN aCﬁ.orda ce 25 évl,th anohher

enbodi frent  of TOHE ' ELBANG RE(RERTHVG Yew of a pulling menanisly apd IOIMIRGSICM per spect i ve
vi ew of dn s¢cacknafwits hdethesdniolimenit of theglresint invemtiondance wi t h anot her

enbodi nent of 4 he.: i ictior nBmbdt GndSin dodeLmPect i ve vi ew
of a bal ed st g@k&d?é g@g@t&ﬁdﬁ%@% ‘h%?%fral chSt?cnlmg@cor%hncenwpt_h still another
enbodi merpullipg m@q;r@mﬁm aada fowngtiream puling mechanism, with sheet stock material being

shown advanced thersthrough.

10 Fig. 47 is a schematic perspective view of a pulling mechanism in accordance with
the present Invention.

Fig. 48 is a schematic perspective view of another pulling mechanism in
accordance with the present invention.

Fig. 49 is a schematic perspective view of still another pulling mechanism in

15 accordance with the present invention.

Fig. 50 is a schematic fop plan view of yet another pulling mechanism in
accordance with another embodiment of the present invention,

Fig. 51 is a schematic front elevational view of the pulling mechanism of Fig. 50 as
viewed from the line 51-51 in Fig. 50.

20 Fig. 52 is a schematic perspective view of a pulling mechanism, forming section
and stack of sheet stock material in accordance with another embodiment of the present
invention, with the sheet stock material being shown trained around a constant entry roller
and passing through the forming section.

Fig. 63 is a schematic perspective view of the pulling mechanism, forming section

25 and stack of sheet stock material of Fig. 49, as well as an expanding device in accordance
with the present invention.

Referring now to the drawings in detail and initially to Figs. 1 to 4, there is shown a
dunnage conversion machine 10 and a stand 12 in accordance with the present invention.
The dunnage conversion machine 10 converts a sheet-like stock material, such as one or

30 more layers of recyclable and reusable Kraft paper, into a strip of dunnage including, for
example, a relatively narrow three dimensional strip or rope of a generally cylindrical
shape. The machine 10 has an upstream end 14 at which sheet stock material is supplied
to the machine 10, and a downstream end 16 from which the machine 10 discharges
dunnage product. As used herein, the terms upstream and downstream refer to a travel

35 path of sheet stock material, iliustrated at 15 (Fig. 8), as it passes from the stand 12 to the
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30Fig. 41 is a schematic perspective view of a pulling mechani sm and
formng section in accordance wth another enbodi nent of the present
i nvention, with sheet stock material being shown trained around a const ant
entry roller and passing through the form ng section. Fig. 42 is
a schematic perspective view of a pulling mechanismand form ng section 35
I n accordance with still another enbodi nent of the present invention.
Fig. 43 is a schematic perspective view of a form ng section in accordance
wi th anot her enbodi ment of the present invention. Fig. 44 is a
schemati c perspective view of a pulling nmechanismand form ng section in
accor dancmitlgticf the fetnagsmcinkasiorembaihiertdnt aeﬁpbmnpagewducti mhennnaye. 5Fi g. 45
is a sch I.Cic RS m ng section
Gis B %QSfﬁEﬁvﬁﬁm&{énﬁ%f&gp&su&% é&%?‘%&&@ﬂ%?ﬁ&eﬁ&% r‘]:tQWy 9

i n accordance w
Fig. 46 @%%Wﬂ*ﬂw@hww #irias sipring. dhe sandotade prieaer grp gasalt | and an

u |tost rk eamt wéﬁichiinwnéf%ﬁmau@dmaadaee @8 Qﬂ\%ﬂﬁtr 6ﬁ?ﬁgm'gbuhe REMB&S pa@ivEh Wi t hhs he;at

St oC ma r.a snown ere S a scnennatl C
per sped | G nar Sphe IR, e ETEm-aeR e be raPaE g de3on, ccont

i nvent i orfhat the standAR gnd w8chine 18 nsay lhe mawédeapiyy spect i ve vi ew of anot her pul I'ing
mechani smin aGeRk %Bﬁ@?%ﬁpikééﬂ@et@fo@l@ﬁ&%ndl {b\éﬁéhP s%bm end 4ofthe F10. 49 1is a

schematic perspective. vi ew of anot pu anismin 15
accor dandBaRine A0+ dheplusteird erF’i’R?E'i‘ﬂ"F 3W5t°°k SUPPVIZV& SeBﬁatﬁéfo'éﬂ?cherrat ic top
pl an vi evnaching @0 ashindiives ataki ofikgn-okedsebtsstock mameisleucheardiat hdwh ifanot her

embodi r(]erl-_tl %f wﬁ é}ﬁegé §§ﬁ@%a%ﬁ@é%ﬂhb%&ﬂd 12 betwe 5 tt% l&?&hj 8ﬁld§m§ﬁpqu? Ic front

el evat I ona ani sm o as viewed fromthe
line 51-51 |nltmﬂlg=e asprec@tecl:ihgtthwoqk§um§§h@avdle|a@yﬁ%ﬁfrgcb@equ/e view of a

pul I'i ng reaghiyiRy shkt rhdddral 1B theBflelsRIh machine 10. For example, as an altemative,
the stock supply 27 may be in the form of a roll of sheet stock material mounted on an axle
and suitably supperied at its ends by the stand 12. Alternatively, the axle of the stock roll
15 may be supported on a separate cart and be disposed adjacent or next to the stand 12.

—+

The advantage fo fan-folded sheet stock material, in contrast to a stock roll of sheet
material, is that there is minimal or no inertia to overcome. Also, increased operating
speeds are possible, and edge-tension problems are minimized, when the fan-folded stock
material is used instead of rolled stock material. Also, although in the illustrated

20 embodiment the fan-folded stock material comprises a single ply of the sheet material,
muiti-ply arrangements, such as two-ply or three-ply arrangements, may altematively be
used in the present invention. The number of plies of the sheet material may vary
depending upon the characteristics of the dunnage conversion machine being used and/or
the desired qualities of the dunnage product being created.

25 Each upright guide member 22 includes an inner side wall 30, an outer side wall 32
spaced from the inner side wall 30 by a gap G, a front wall 34, and a rear wall 36. The
rear walls 36 span the gap beiween the inner and outer side walls 30 and 32 and connect
the rear edges thereof. Similarly, the front walls 34 span the gap G between the inner and
outer side walls 30 and 32 and connect the front edges thereof. The front walls 34 extend

30 inwardly beyond the respective inner side walls 30 to form a pair of respective front guide
surfaces 44. A transverse support member 48 Is connecled to and extends hetween the
guide members 22 at the upper most end of the guide members 22.

Referring to Figs. 3 and 4, a pair of vertically extending catches 52 are hingediy
connected via hinges 54 at or near the corner formed by the respective inner side walls 30
a5 and rear walls 36 of the upright guide members 22. The inner side walls 30 each include a
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and stack of sheet stock material in accordance wi th another enbodi nent of
the present Invention, with the sheet stock nmaterial being shown trained
around a constant entry roller and passing through the form ng section.

Fig. 53 is a schematic perspective view of the pulling nechanism formng
section 25 and stack of sheet stock material of Fig. 49, as well as an
expandi ng device in accordance with the present invention. Referring
now to the drawings in detail and initially to Figs. 1 to 4, there is shown
a dunnage conversion nmachine 10 and a stand 12 in accordance with the
present invention. The dunnage conversi on machi ne 10 converts a sheet-1ike

sKt o]g:k Matéridabilot of tk2Hing 60 SRR farrec?eﬁbt ﬂ‘ﬁﬂ’e&hrb@h@fﬁe@éspé@%’éﬁt@bé@ and rfausabl F
raft paper, .intp a str [ rel atively
narrow tﬂ&%%at ﬂg%%r?BW%fFQ%E?W%e"oﬁ" ?% g?" 'ngg?ltehre % Fﬁég’g}?%t%gr ?cal shape.
The machlmhe&smsvmtaﬁibammmseddosﬂm twhighithecagchesh2 @*’t&ﬂélﬂwﬁlﬂb!erl al is

suppl i edtawam*s*aﬁe SRR &lRh #&r glﬂ&dsﬁa&gmaeroseaat@msae@eé finRb@h the machine
10 disc dunnage pro her el n cﬁ@g&g&gg}ream and

downst¥ e&Wgﬁ" gyfapest’d obthe F’%’U@ﬂa"s\’% HE? FPt‘Ef'Ies é%@'@ts‘prglg(?ﬁe i |l ustrated
at 15 (Filgsedppsitions. i t passes fromthe stand 12 to the outlet of the

dunniage. convep s) RSN AeRte Bt e Al BRI Qlleloq The dunnage

product I S use environnen res l'e pro ectlve packaglng
mat er i al meigHeldEiy.5) havingd widih sligihtly 1ess| tmandlve @sj@wrz betwaen thekprisht ide ppi ng. The

st gnd 12c14|a$mé1§ beRhe@8ighty ghedl BRh d distanes sét\ﬁs'an tRERARRhoR BEYek Eﬂhwdesf a base 18
and a pair chine's franme is
mount 4. @H@s Bé?ﬁ"g%]%ﬁ%tﬁ U]@FIEV 'szsr[%‘i'éﬁ%i Q%ﬁ%ﬂﬂ%g"’aﬁ@;‘%@’ ®so that the
stand 12safadesvicii G¢ isTitserted,/frdpethepane of teeastanidyi2 between the geidememiarppl y 27

suppl i esyshgela dﬁéﬁéﬂgﬂﬁ&eﬁﬁﬂm&hw&mﬂ@% ddQ%ﬁJﬂ?é‘th%ﬁ‘a&ﬁt&ﬁe:FrE@pe@ﬁsh' ne 10. In

the illustrate e stock 'S se?arate omthe
machi ne Yertiahdlots B | Titseanablesthe fap f@‘lledfsﬁ?f’tF‘SF]HBﬁeréqI\@é’lepé’ Ned kw8 i al such as
that showontighide surtes.44%f thelaticdmembérs 2 NOrids ehesteiR oflf@n addeti biest and 12 bet ween

the UQH %Ekﬂéi@%‘?a rﬁggfr&tééd%surfacefsortsu %hepa%ﬁég%d %tﬁgrthat the stock

supply 2 e any Si'r erial to the
conver si ngmﬂhblﬁﬁeﬁ @Oﬁ'@ns pﬁ@ﬁretyx:apfwirg theeﬁéacliﬁ fa'P folﬁeﬁ shaelgockipaterigk ock supply 27

m&lyt b§| | Betlvbiéh thetrdnt Blidesuiatds 49 nd e Rlar Glidcdariais 641 ahe ff’Gh{Jéﬁdeiéhront ﬁn ax: e a]pd
suita sSUppo s en ively, e axle o
the st o%:/ﬂ 3“85?‘5 %9" %‘%P'EY?BE‘HFF%%E"B‘%”%? t@%@‘ﬁ‘}'yf’%'&#t ‘T’ ?taci(r?&'yﬂeydl sposed

adj acent fobded sieet stoek mdteriabframiibphd eitfen eandvdinerdereandly ofiironf the eleti sheet st ock
mat er bal ¢z '\A’?\[I@fﬂ@hﬁ@l%ﬁde%ll@iiﬂ%f%h’egpgﬂve 8u1desrh§ﬁl5er§@é Blcdt or af ISast hat there is

m ni mal or no I ner ncrease erating speeds are
possi bl efedHsRiB IgIOPRAINFEGH5 B ks 3Pt ipel RIS TorD BKG REn- f ol ded
st ock maivitin thk stafd LS athadsmeérefachdthatitied ik paticianyg ksef wher thé stardd is o, although in
the ill uﬁ]%(readtf%% one location to another on the wheels 26.
Referring now to Figs. 3, 4 and 6, 'the dunnage conversion machine 10 is mounted
25 to the stand 12 via a pair of hinge plates 80. Each hinge plate 80 includes a transversely
extending hinge pin 82 which is rotatably supported in a suitable manner at its opposite
ends in the inner and outer side walls 30 and 32 of the respective upright guide members
22. The hinge plates 80 include at one end thereof a T-shaped flange 88 to which the
dunnage conversion machine 10 is suitably mounted, and at the opposite end thereof a
30 transversely extending pivot pin 92, which couples the hinge plate 80 to one end of a gas
compression spring 96 fo enable relative pivotal movement between the hinge plate 80
and the gas compression spring 96. At the opposite end of the gas compression spring
98, there is provided a transversely extending pivot pin 98 which is supported in a suitable
manner at its opposite ends by the inner and outer side walls 30 and 32 of the respective
35 guide members 22.
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20 enbodi nent the fan-folded stock material conprises a single ply of the
sheet material, multi-ply arrangenents, such as two-ply or three-ply
arrangenents, nay altematively be used in the present invention. The nunber
of plies of the sheet material may vary dependi ng upon the characteristics
of the dunnage conversion machi ne being used and/or the desired qualities
of the dunnage product being created. 25Each upright guide nenber 22
i ncludes an inner side wall 30, an outer side wall 32 spaced fromthe inner
side wall 30 by a gap G a front wall 34, and a rear wall 36. The rear
wal |'s 36 span the gap between the inner and outer side walls 30 and 32 and
(éognect t he r'@mm:rtgdga&stsbl,e!h&ecf)nse@emlﬁtﬁé' Jidﬁg%de%n\fer%ﬂtméa@hé $0 34 spﬁn ]Ehe gap
et wee S a nd connect the front
edges thgnrctejﬁkgd {@%ﬁ{ fng%ﬁ?&\'/\%efdlrbeﬁ?fng ?%ﬁv‘?’ﬂ%@aﬁfgﬁeﬁ@%ﬂw the respective
i nner si gesiliggifFigs. 3@”@29ﬂ1d>ﬁ|¢umapacmvemom msqﬂmtsemmeﬁoﬂdmg p@tibslEiggur f aces 44. A
transver gg ﬁ.@@ﬁ@égmﬁa&gfgﬁgpﬁﬁ gegawggﬁdgp gbetween the guide

merrberg 22 Vat th &r Ref erri ng

to Figs. ¥ 55‘7'8”5'“ Gg t"‘ﬁ’P" {FeoRerating P%ﬁ'%&@'@rﬁ@f"ﬁ@"@ﬁ@@ﬁ@ﬂlow are hingedly

connect eg Vi a°~9|h$ stoes irAgsat and 2, estinde pRite3 B0 Iﬂﬂw reierEt'E@ld/eEWthé I?Iﬁc(ajrra% pﬁgt i Vezz

i nner si ui de nenbers

The i nner&gﬁlﬁg %Ilﬁb a’@éﬁ ggtg%?e%hcﬁ\{@du@ nghoi 9’@? PF'@EEFS 2# WﬁerﬁFeqw@?ﬂeng 60 sized

for recePYversiRRMaching 1Qdyn itweparatie pesifioac Wherthe dunragscdiersidine cat ches 52 are

{Z)Ir]VOt abl mabme\memm?\@d%@% faftl sltifn Wé‘ét%rvﬁcgﬁbaﬁiﬂ%gﬁﬁ ,[5‘1%1 gl et : aﬁt ed5|2nt 0
er p S position tn e catches

ext en I%\%\*/é}rdd(ﬁ%%{ an"F’Bg‘t Sﬁé %{Yﬂﬁ %@ﬁgﬁnsee%w 83 edingg pletefOsxetss ar e

opposi t e pulkngderesenithé gasmotrpessiorospting9aiiodgh tﬂelp“ff(ﬁ(pm$2443n6§ ththe front walls

54. The pating e Sidedds toTiddie BloASELy R LinbiB&ldy SBEAECHPRRLS | ONS-

In accor atntég P Rresent i nvent'i on, a st 9% ol ded sheet
st ock mall'er Fartlﬁ Riyotega %E‘i\%dHepaaem?rﬁtogmep may s pivpladhtotthre di st ance
bet ween semdcelipadinglpbsifpni de channel s 22 (and slightly greater than the

di st apgce bet i r the 10 cat.ghes nd a depth
sli gﬁ?l y I es?gg#gh@fﬂg%g?sﬁ%%% %‘9? RIP} %"F‘W?ﬁf 2?(&@"?%%% i de surfaces
44 and eWhishacrommedatedhe hipgn Riates §0athen dfe clum@gsmwdrsmmammemns hhe gui de

mentber s B@sertibstoabigpefonThelgkrdrs OUkRHII0s dElinide iatefipnanot e and

retract [ c vertjcal s . Thi's ena fan

f ol ded sljﬁﬂ%?c'r}g{b g‘!(': km?ri@"ﬁ]%ﬁf\{s%}wﬁe@tb%@ﬁpé&“ ?}!X%rsl?et“ﬁﬂs 4258528 de surfaces 44
of the (P &dtablenaededlp the@meesiriace sfttiaeciearofallf 361 Haoh Hinge 41680 hdsm St ock

mat erdﬁhel@bbﬁrﬁon&ﬂ@utfobmtz &Hab tMrI?@ﬁzﬁge o b% ﬁsotgaaé%%ﬁﬁgtﬁ SPring back to

their or] BI nal Jra}%ﬂ 0si t1 0Ns of fan fol ded
sheet stBERCeREiEf+hap e%@ﬂ"ﬁ%@?\’staﬁ%m’ﬁ"ﬁ‘étﬁb’ PQ‘E?'N@UBUF Vedtg thehodgedtat he rear gui de
surfacesaSMIIUSTatedmrFumﬁ and rear guide surfaces 44 and 64 prevent or at

| d ack of i | ded sh K |
From t1 ppi oot ige MELERARB: a bR LAE oo Bepdig e stand 20 12, whi | e

the inn ‘“§ @Wl@o‘é@%?d QWFP@Q@@OGQ spacagis rddialvistenes or2hepr event or at
| eastzs r adnsverst hingé pik 6.1 E&ﬁddj@&tmbﬁt@ﬁoféflﬁﬁktr@freﬁ:s@&wéﬁi Geshat t stock materi al

L;?tﬁ: (r:ntjl ar (%p!) us e‘% QF $5’3/\{,%"9@ i vﬁ'cg té‘? %Baqegmﬁ‘ééé’ﬁl"}'%"l}ﬁ;‘ ﬁg'gngiggegnt’r{]gt atnglt ?lelr > on
t he Meélreé"@t;ate@@femplamm@memoea& hinge Bate 40 haxthfee atinsimentmoigge conver sion
machi ne 126) whereune b§dstment hole 120 corresponds to the dunnage conversion machine
operating position, another adjustment hole 120 corresponds fo the dunnage conversion
30 machine servicing/loading position, and an intermediate adjustment hole 120 corresponds
to a position intermediate the dunnage conversion machine operating position and the
dunnage conversion machine servicing/loading position. .
A spring actuated actuator pin 124 is provided in each upright guide member 22
{only one is shown in the Figures) and is spring biased in the corresponding adjustment
3 hole 120 when the adjustment hole 120 and actuator pin 124 are brought into alignment.
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25 to the stand 12 via a pair of hinge plates 80. Each hinge plate 80

i ncludes a transversely extending hinge pin 82 which is rotatably supported
in a suitable manner at its opposite ends in the inner and outer side walls
30 and 32 of the respective upright guide nmenbers 22. The hinge plates 80

i nclude at one end thereof a T-shaped flange 88 to which the dunnage
conversion machine 10 is suitably nounted, and at the opposite end thereof
a 30 transversely extending pivot pin 92, which couples the hinge plate 80
to one end of a gas conpression spring 96 to enable relative pivotal
novenment between the hinge plate 80 and the gas conpression spring 96. At

t he opposhd getitet pfi2d ﬂﬁreﬁﬁ&cﬁ@gﬁfe%ﬁﬁéa@ c&ﬂér‘s’@ﬂm%@nnet@gﬁ fﬁe'dés g ovi ded a
transver sel.y ext endi p%glpl vot | n.98 wh IS su sui t abl e nanner

at its oBPUDPt &0 BREFBEUINPRGE 9o RYPESOMIARENSG o 2 dABNARPSHEn. 3P 2649082 of t he
respect i yie 134isguiedeutfenbisreor@&dondingheljusintzgchofel 120 @sd B0 durage consequent |y t he

dunnage CaRUSEAAREON Al IR MIRKALEn TN RERgSd Detveen 2

dunnage conversion machine o P'2) and a dunnage

converSi BRUGAEH 174 wherappercihe B%thf Pinpt34 iautowaticaly sgapstiack Mea difesent onpr essi on

Spring 9&djekanEa Aol $200d e8curdME BRMbgdéontdiGortHEARE G0 T IS AMYRKSHh&R Machi ne 10
bet ween b% SioQPerating position and service/l oadi ng position. As is

shown in 1 and 2, the hinge plates 80 fully retract between the inner
and outer si d’@w\ﬁIOWBer’(IQ énmeBZhe(ﬁunnzhyewmpmomlamlmnmmlsglhdstecgmutele menbers 22

when thesaﬁﬁﬁ@@&ilr@%yﬁ’drﬂn%aﬂaﬂ%b%é@tﬂe%ghrﬁg Rk bk fOS! tion. Wien

t he dunna@‘g7 conver si og rre QT ne 'S nove e operating position to
the s& vl %‘S?J Rfiiryiio oajp access ta(%%mﬂ"er?ﬁflv aﬁ‘??és“l’l?h!g%‘ plate 80 is
pi vot ed ep@eaier or heer.hinrageeyent) thd 2nultiblegokiliong & yHickitee &Pnggeabiversionpul | i ng force

o e’ SRR R Do RRRL] B8udinbIONI: dratoddt ¥ UnRa hotfoniF'c® | he DUl ! 1

force excee I stance ﬂesprl ng 96, the
hi nge pl %ﬂea"%a%'éﬁmﬂ%"%P%?‘é’é?'%ﬂ“tlﬂﬁée@wmﬁ&y@f geahide hedwinage hi ne 10 nay be

pi vot ed todvdrbion medhineclofs seagliiebviadid duBRage baersion nsdaMssifitsFi 9. 4, the rear
wal | s, 36 QJI I]gﬂg (%lg gtlrrenbers 22 have slots 106 which accorrrmdate t he hi nge
pl at es gU Wheh T he P ﬁ'a e conversion nmachine 10 is in the service/l oading

posi t i on Thé?ef%fmwewéﬂ@g&aﬁ T éand 85ﬂﬁetdgnrm06mmrsmrema¢rmeclemclMQser espective
[ &1 nf Or Cha R0IHER s A W6 Sahd 12, QIR EfhvdriEn LBREerGL bl ST de val | s

30 and 3 e&d % E onnecte he 1 nner sur the rear walls
36. Each®ffi S 'C%ﬁc’"l‘f 85'%“ slegk ’éqterBHFtPla(ﬂH"‘ﬂﬂgeB{?FU%lﬁh%‘iz enabl i ng
t he hi ng§4mrm$o®ﬁs vadousef thie cotvedios saiRadsbablics, rwdta@mf@upémgmaﬁ its T-shaped

flangg %sﬂﬁllﬁw‘tﬁﬁﬁhgﬁ%p@% I&E‘I{nﬁgﬂéjbr%ﬂlcﬂ‘n Bge,!t at&%ﬂt'ﬂ] d{aorl zontal as is

illustrate uesa yof
transve r‘é’@Yﬁfs'@k@@%t‘}P ,16 also includes a cover 162 at the downstream end thereof which

covers various of the conversion sub-assembiies and has secured thereto various control
features of the dunnage conversion machine 10.
The frame 150 includes a pair of side walls 170, upstream and transversely

25 extending upstream and downstream walls 172 and 174 connected at their lateral edges fo
the side walls 17Q. As is shown in Fig. 8, the upstream wall 172 is shorter in height than
the downstream wail 174. The side walls 170 are paraliel to each cther and perpendicular
to the upstream and downstream walls 172 and 174. The frame 150 also includes a
transversely extending internal support wal!l 180 which extends in an upstream-

s downstream manner from the bottom of the upstream wall 172 to the downstream wall 174
s0 as to form a T-shaped configuration with the downstream wall 174. A pair of laterally
spaced side arms 184 project perpendicularly from the respective side walls 170 and 2
guide panel 190 is connected at its lateral edges to the respective side arms 184. The
ilustrated guide panel 190 is perforated to reduce weight of same. A constant entry roller

35 196 is rotatably mounted at its lateral ends to the distal ends of the respective side anms
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adj ust mrent hol es 120 di sposed on a circunference spaced a radial distance
fromthe transverse hinge pin 82. Each adjustnent hol el20 in the respective
hi nge plates 80 corresponds to a position to which the dunnage conversion
machi ne 10 nmay be rotated. In the illustrated exenplary enbodi nent, each

hi nge plate 80 has three adjustnment holes 120, wherein one adjustnment hole
120 corresponds to the dunnage conversi on nachi ne operating position,

anot her adj ustnent hole 120 corresponds to the dunnage conversion 30
machi ne servicing/loading position, and an internedi ate adjustnent hole 120
corresponds to a position internediate the dunnage conversion nachine

oper at i ngl8goThé ccmaﬁtmsltnt ?%éd%‘?@@%s%i@érﬁ g@@ przmathe%%rﬁ;gﬁmg &ipD g/h | oadi nﬁt
p03|t|on uat e act uat o I'S proviae In eac uprlg
asgelEt DA Son R i

gui de ne Figures) and is spring biased in
t he corresponahwgfea@Pthasaﬁnﬂhmsewﬁ:ﬁ:ﬂeaﬂmﬁcﬂieeadjsaeﬂtmrﬁgulmel e 120 and

actuator ﬁéhé] 202 dhiad 18 chinRbedkt its %@al@h%&%‘%@glde ?mﬁgélc% Qlard N 124 thereby

secur es unng&e conversi on machi pos Ition. To nove

t he duﬁna?é’@et?a?ﬁ} “J5 BeroraiRdip Frolugepthe weight@f samer BRe e ﬂlelf@ﬁﬁectltme actuator pin
124 is psideemo?0 if mountdd & 20Dlor mmhm'naﬂjwm& PRpPéctitOdid® wediand the

dunnage oted unti | rent ust nent hol e
120 2l grigC bofifbo Rl Bonfs shniid b8 yidRlatson i Yon e Beabtiat B o - 124

aut omat i GRIOP§" Rasilpsagdewrn infis Tam@a ﬁiﬁ@demltlcmcqsalscuwrﬂmﬁgfﬁﬂ!eth&ZBsetdo secure the
dunnage qosHE, &b@ﬁbeﬁ%ﬁﬁér@@idé@ssb:ﬂbtyﬁ% n@ér&és%%ten %@‘%}HL wBRSizh b As is shown

F t t
Isgrv: cl ngfm\égg ltanﬁogf?f) |on 'i?ﬁn‘vfr%r‘gil’é%g e I?ﬂ’%blyoﬁafsr?@éaﬁﬁéﬁﬁlocl)n\s/erS| on

machi ne Itgclesedgesitidn. may ot hervm se be dlffICU|t to gain access to, are nore

I , Itipl
posi (1 ong.L is’gﬁé“%;?e"a@“ﬂﬁﬁéﬁﬁgi%ﬂ?ﬁ%""“Ea"aﬂ@%“& s PRBosi 1 oned

provi de MIPHME ssa“@P"S&E‘E“é%eé‘t Vit tB%PW%E'VQ’(H@"ﬂ?ﬁ@mZ% AgPifl so, as is
further Omytded betalednaheguidel bar 210aind treedide garef 2 8ie iFéa@apdrighige t he dunnage

convers! BB isRdn uicP bR Legk S s SRR0S Camver §i on mechine fs

inits 1 ser I cI ng/ osttron Flgs
8, the dunnagd Wé'fr’tglob@lﬁﬁ'@@ﬁpﬁbe&l@ﬂlrﬂeﬂﬂmeguquiIMMB&&amych i s mount ed

to the Stsﬁm:drtéd?at .@qaﬁae@l en@@i&‘i@é&&@tw@'&ﬁe aﬁéezab' hﬁﬁltémaﬂut&d to the frame 150
whi ch congr%%m% ﬂ'@m " ar? \y\é‘ Sth,lﬁ I nt o a dunnag Er oduct, a hood 154
whi ch coVeryeyely Pignainge @ﬁg 6&!13 fcé Pe3RY bgtg@@ﬁg\p,gguge AR AN i nfeed paper
gui de guide roller 214, is mounted at its lateral ends to the respective side walls 170 of the frame
20 150. The side arms 200 of the infeed paper guide assembly 158 include respective
recessed portions 222 which are sized fo receive therein the ends of the guide bar 220
when the infeed paper guide assembly 158 is in its closed position (Fig. 8). Fig. 8 shows
the travel path 15 of the stock material as it passes through the dunnage conversion
machine 10. From the stock supply 27, the sheet stock materlal passes between the
25 guide roller 202 and the panel 204. The sheet stock material then passes between the
guide bar 220 and the guide panel 204 and is then trained around the guide roller 214.
From the guide roller 214 the shest stock material passes alongside or underneath the
guide panel 190 and to the constant entry roller 196, The constant entry rofler 196, in
tum, guides sheet stock material downstream to the converting components of the
30 dunnage conversion machine 10.

In accordance with the invention, the sheet stock matetial is substantially contained
by the upright guide members 22 of the stand 12 and the dunnage conversion machine 10
so that loops or undulations exhibited by the sheet stock material during operation of the
machine 10 are prevented or at least minimized.
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20 assenbly 158 which sinplifies | oading and/or splicing sheet stock

mat eri al. The dunnage conversion nachine 10 al so includes a cover 162 at

t he downstream end t hereof which covers various of the conversion

sub- assenbl i es and has secured thereto various control features of the

dunnage conversi on nmachine 10. The franme 150 includes a pair of side walls

170, upstream and transversely 25 extendi ng upstream and downstream wal |l s

172 and 174 connected at their lateral edges to the side walls 170. As is

shown in Fig. 8, the upstreamwall 172 is shorter in height than the

downstream wal | 174. The side walls 170 are parallel to each other and

per pendi civantageousiyh the trpedi pathns ofrtich shesiratick atriale :hﬁntéﬁ&d @Bﬂarﬂdl@l I The f \r/ﬁm?h

150 al so ort wa 180 ic
Il'\ﬂrel Méchﬁiet]b%ﬁﬁ%ﬁéﬁgﬁ;n W(t& %e?fﬂaﬁﬂ%e ﬂ# tﬁ% ’W '8 BB of t he

ext ends |n an upstream Tream
upst ream Mﬁlfmﬂ?ﬁte'inélt?ﬂ’é"m‘ﬂ?&ﬁ%iq eamwal | 174 so as to forma T-shaped.

confi gur at i onRefkiriRg ﬁd\ﬁtod%’@l\ﬂﬂsthéiﬁﬁaa et Lﬁdgzbsseﬁﬁ@q% fyblagf;/&éoaf{\ y iggceddsi de
S and a

184 t dj he respective’si
e o e e e e L N
arms 184 theTguidei pahal 884. afodokdgiheet sioplamatbrisl B the mpehirfeoi0pdheet stogk r educe wei ght  of
sane. A %ﬁﬁ@h@@t@m{] !nh%{wé&?pﬁﬂn@@@éﬁm% @Q\ttﬁd ar Jts lateral ends

to the disjal %n earms é\onstant entry.
rol | er 1GEMEPSANGIRST sheplgipgk e”@‘r’f-’tPlﬂ)edpﬁﬂvgb&emétwémhéhqqongamubasserrbl i es
of the deninaglier 49 VEnedifen papertyuiae addmbiy hss mﬁsftﬁadbdl@@ﬁg b&tlofle assenbly 153
|ncIu S ULde 204 h is connecte
at qs)I g’?’ 8%2}36 P'fﬁ;e‘ﬁ‘l Oggonﬁ % 3@% gsfﬁ%se%g mopf’ efq VHEPP#/” gui de panel
204 i s p&ptesiaks ufaeqlay th%ﬁl&ﬂﬁemﬂehéﬁﬂetp@mcomerfsm by@ees:cbradnsfsﬁah@ respective

side ar rrme?d&iéarrﬁsmw&ﬁ&dra%dg@ancmég@devreﬁeﬁ?’i @g h&’? respective
side wal ;s 0. r) %gqgﬁg n 202 ena Ies ‘the 1n paper gui de
assenbl y 'fa e? ooaB%rgb'd?8§s@H’ SFeNrAEUPeT Whcha namdrpt sfosk Fig. 7 and a -

cl osed powierialoveyde splivedin anralnh‘asgexp!ﬂed sheettstaek mblesadAmspltcinQ&, t he i nfeed
paper 1gubam@@mfaedlp‘;ﬁerrg%sqg%n@g%ﬁ&dme b vl dpSurhd 9@ the 10 frame

150. In the open sit1on I de ass 8 i s about 180
from it s RINGEoR 2730 that g quide roller %ﬁWﬁﬁéU’@ﬁB@ﬂ plogmatada! intp llgua\&é bar 210 is
nount ed péthilds ends to the respective SI de wal ls 170 and has an axis

coi nci dent wid i, baab, ofne EIHS( Blle¥ s, £ HSEL A nd é)nzal pa@se%a%g the

converting sub-assemblies of the dunnage conversion machine 10. The dunnage

20 conversion machine 1¢ includes a forming section 326 and a pulling assembly 328
powered (energized) by a motor 330, for example a rotary electric motor. Downstream of
the pulling assembiy 328, there is provided a severing assembly 334 for severing a
continucus strip of dunnage formed by the forming section 326 into a desired length pad,
and a valve 336 for preventing objects from entering the downstream end of the machine

25 10. The forming section components, the pulling assembly 328, the severing assembly
334, and the valve 336 are mounted to the frame 150 of the dunnage conversion machine
10. The operation of the dunnage conversion machine 10 may be controlled by a known
controller (not shown).

In operation of the dunnage conversion machine 10, the stock supply assembly

3 327 supplies sheet material to the forming section 326. The illustrated forming section 326
includes a first (Upstream) pair of side guide bars 344, a second {downstream) pair of side
guide bars 345, an upper guide plate 346, and a constriction member 348. The side guide
bars 344 and 345 are mounted to the guide panel 190 of the frame 150 and the upper
guide plate 346, in turn, is mounted to the top ends of the side guide bars 344 and 345.

35  The constriction member 348 is mounted to the upstream wall 172 of the frame 150,
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provi ded between the guide bar 210 and the gui de panel 204 of the infeed
paper guide 15 assenbly 158 through which the sheet stock material passes,
as is illustrated in Fig. 8. At the opposite or distal end of the
side arnms 200, a guide roller 214 is rotatably supported at its opposite
ends to the respective side arns 200. An internedi ate transversely
extendi ng gui de bar 220, which is di sposed between the guide bar 210 and
guide roller 214, is nounted at its lateral ends to the respective side
wall's 170 of the frame 20 150. The side arns 200 of the infeed paper guide
assenbly 158 include respective recessed portions 222 which are sized to

receive ther eidyds h‘@an%]&ls? e Ha&%tl@we aded patPlaiesiwiddithah thieeed paper gui de
pat ﬁ”?Ey@rﬁ’ﬁwéﬁéidg@kftd%a%a?f§uc§@a e Sﬁaeéé %t?%a' siveteg TaBdh8. ' C0 v erston
machi ne th paifsropsitid ﬁlﬁdauam:?mtsu@mmhaweeﬁwssﬂbeﬁhm etk wadariekaral passes

Crent o oldgs & Il Il dodefds AR EnARY o it gémﬁsrd@%edﬂages&aﬁet stock materi al

t hen 04. and is then
trai néd rau!tmﬁm:bstﬁéla@,uprwéudﬂzﬁl'y @#enﬂmares!h?r&ﬁﬁumﬁts 89@@@ ARl { he sheet

S}lock oG4 rérbmmma%tr@dnmgwd@hmmdwmwde gumebgwa;earpmsl 190 and to

t he const ant t [ in turn,

gui des s??é“éttw‘lg%é%pwgﬂﬁﬁﬁl%gg%ﬂﬁ? aﬂ& 138{6%%\%@ Ahﬁ& "ga(%ﬁ%!onents of the

30 dunnaigéhecconsirintisn membex SHS fmsr(}landw) Thenorﬁ&'@’@ﬂ"d%ﬁwf tWhighe i nventi on,

the Shee.%.ifé He RSl ag"enﬂl mtf@fmu@n%svorgﬁm@maeaed@matemawrught gui de
n

nmenber s the sta and the nnage, co rsiaon hll e 10 so that

| oopst%or PAERATA thR ?@H@@MP@PP&@@WGM& aéFPQF‘X‘E'Ra%%?ﬁ%&F Wuring operation
of the rrm@mmpazaoTaéeorptrmmmenmaxnaylamatwﬂymmeg@amefmwant ageously, the
travel g%%ég%mmg@eéﬂsgﬁ.dé:;a?&msﬂa 844, %thérsypa@mw.wmgmﬁ&ant ially

i nsi de t?’ue he machine 1090 that little
or no papey bd exeRyed. GHeh asiase digrlosed 'WQQE‘W?&'XHWP@ liﬁ Pt 8PRIFAE" now to Fig. 7,

the infeggl o@m@{sogauod@sawmw 5098 88BRd BBSN DM vkidh arethereBy an open posi tion

t hereb ce to the gap between the guide roller 202 and the
gui de’ %aﬁ‘é‘lr‘l’%ﬁ%?flhef%ng ie%‘ﬁ%et stock material into the machi ne 10, sheet

st ock mat er i dhe pullingraissenioiv 328 fsdocated dawnstreans Pk fognipg FSLionB26 Aed ebel ow and
through ihﬁ&de%l%rst farth bidehnBiy 50 RAGHINY éﬁrst%@@&aﬁaﬁﬁd(gﬁmé@%@hnd s pul | ed

t hr ough p to reach thé constant e infeed paper
gui de as@@ﬁ?ﬂglgf'"ifs'sambhf ?ﬁéd"%@‘"@\ﬁfﬁﬁ’"ga‘%ﬁf 3@41%%1%198%:3&%0“,[ its pivot
connect i pahsRfhy drippdrs 362 1Ths edngetisd ¢rippers 36thandsib atetwnslaledelongt ock material is
ur ged bygegh%ﬁ\%%iir aég)glhjser 214 into the corner formed by the side arns 184

and t fe e ar s and is trained around t ide.roller 214. Also, in
its open posﬂihi%Qlﬁlimgtﬁﬁ@mqlw%’éd’e@%@é?tIWF?ﬂ?a&ﬁ?@%‘f@é""ﬁ@ﬂ%‘&@s a surface

upon whi gh rﬂoﬁ%@é\ﬁﬂégeﬁoﬁﬁé@dﬁhﬁmh@ho n@uye fomctispisiadestifgdurational nost  expi r ed
sheet st ock terl al,. Aft Jcin ed paper
y,jneepposing.ge }rgn tl%g@?ergﬁﬁ%‘;nd%ﬁP%{E@gvel}tgﬁsdet%ﬁ

gui de as ¥ abou EPVOt confnection 202 so
that t hee@agejbe stib loBdungdge gpwpbrsiie transvessecsides desrok torpill KeidwInage P i t s travel

path lé through the forming section 326 and in turn the sheet material from the stock supply
assembly 327. The second function preferably performed by the pulling assembly 328 is a
connecting function whereby the opposing sets of translating grippers 360 and 362 deform
the strip of dunnage on opposite sides thereof to form a connected strip of dunnage. Of
course, other mechanisms may be employed to "connect” the dunnage strip, i.e,, to

' 30 operate on the dunnage strip in such a manner that it will retain its void fill andfor

cushioning properties as opposed to reverting to the original flat form of the sheet material.
For example, known connecting mechanisms include mechanisms that crease the sheet
material to enable the sheet material to hold its three-dimensional shape. The opposing
sets of translating grippers 360 and 362 enable gradual fransverse engagement and
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Fromthe constant entry roller 196, the sheet stock material passes to the
converting sub-assenblies of the dunnage conversion nachine 10. The dunnage
20 conversion machine 10 includes a form ng section 326 and a pulling
assenbly 328 powered (energized) by a notor 330, for exanple a rotary
el ectric notor. Downstream of the pulling assenbly 328, there is provided a
severing assenbly 334 for severing a continuous strip of dunnage forned by
the form ng section 326 into a desired | ength pad, and a val ve 336 for
preventing objects fromentering the downstream end of the machi ne 25 10.
The form ng section conponents, the pulling assenbly 328, the severing
assenbl y [BaHgssEgadvahemenl of the3B1H obdnageurioes the Qulltih b tRd@riplddQs @  t he dunnage
conver si [ [ t.he dunnage conyersion machine 10
PevBRCH a?%gét@edu e %ﬁﬁo%%l o féﬁ?e?r{g o(f ﬂ'lgtsg%% 8@% mae Y

may be controlled by a known contro 'ﬁ"operation of the
dunnage convef& RingazsemAk 33%)is shows ingreatrr detal il Ko d o3l Fhamird®7 suppl i es
sheet nattensferd assemtiliBL350ANIBEONHREhre Betdébh a dlRadd t|'dr\§f{eﬁ@§i§rfj41f30r mng section
326 ingl ggi%s_,@a;d h@%hrcg %ﬁswﬁﬁﬂ{? trﬁa‘iéJnOf s‘,f}()deh Ui de baris 244, a second
(downstreary pair 3o SR g WnBggs froghe IOFAIRG sRetieNe326 Passes. 346, and a
const ri ctihefrarsarseser®is 359 hrd 391de: diuérdsy Jmiling 35bémal drivddiotéaeo.nount ed to the
gui de pangb 326 . I i llate 346, in turn, is
nounted to thﬁéggése?%g BE?@%%%%"%SL%e%%g tcg%héjngn%d %'fgr.anér}ﬂe
const ri ctFEHYP ludeed qrivergngna0dnaupted kroan Axiss the anles\being paralel efid t he frane
153 ) laterallylspace edlatieain oaé eotig ﬂ@d@igé Geapdd iR tﬁafﬁﬁgsmdﬁ” ;al at [ VE| y
wi der ! e _bar suc at as sheet stoc
at or 151 PR SRR RPN & Belih apetoty Y88 N ederudpesegi and 345,
the si de 3eyj@dirggtion prposiiedeat obthe transien asseinbly 3at. eThembalsidy gears42blaadl | nwar dl y
tovar ds dpearafietsB@e st@and)adnsbhiRniyniie st of PhidaRs SRR a{sgrhﬁ?eg’3§a"| tiple

e |

subst ant i itudinally extending resilient crunp portilons of sheet
mat eri al ?ﬁt{%&ug&%@g%th??ﬁrﬁeg and stream ining the sheet nmaterial. The side

gui de bars 34athgiiystens] exemplaryeimbbdimére, thepaposian $etkeof pligies B8d8n@nd t he gui de
panel 1519864 resdbiveR irdch jal . . iction nme r 348 (Figs.
12 an(1:I 1 JT he cg;\éﬁsctu??gr li%géhet m&%&&%&f%ﬁ@ﬁpﬁé%ﬁ%é%&%e%g%?(r'ed a

gat heri ng FAIHESPCONE QPRISIDY SeisY HalfopRly disurptetentislls served eparkriprersisoand 10

per f or ms S§MEigatili Theatustratbdigrippe® G454 7ctint 860-55Warb béeufedntdRehesfivel P Of dunnage
into the i constricgtio er 348 may

al t er nat P%:“Jhicg’gn ﬁ:ﬁg%&ﬁ{u %é%;} tg%-%%?%ﬁvseea&([e? g%d ﬁﬁgﬁ?‘;ﬁ?’ﬁ%ﬁppnt he side guide
bars 344MNgisHBL e oppqsing sely sEwippers B} andi962 thaethenfent the aleye mentienaal oyed, such

as t hasedwinag teaser @@°ﬁmf@*-“29““‘ﬁ8§#;&§§§’ﬁ§h3*3%”@8’?5%‘8@4 on ?ﬁ; are hereby

09/ 878, 1 .. Pat ent s. b5, /
15 i ncor%%?ugwgga n%{éer%ggyneng?/gepeq'&?@ﬁgépd released. e dyineoe frpsiseeaiabl y 328 i s
| ocat ed HSvisrdsdeom alfout dvegibn 566 upgtreseTitanuine BRGaligsphded aXiesdesboat 4 i r st transfer

assenbl yregio®sdstoivhisticas fnd thé %Eera‘ﬁf&p afq 4deansl ating grippers 360, and a
61 1.nc uéll ng a second set of cooperating and.

second transﬁﬁr asserggﬁg 3 L _
opposi ng t r anst HPRG HRWS5QEET of thecpullipg, pssembly 2P each haveras 360 and 362 are
t r ansisat sheahal Veshaped; esquéetdiyepening, apérare. POV Jitfpo_sit-éfkﬁie_@ bt thd oLy embly 328
- per f or msoRbind SRre U AR ﬂ%ﬁﬁhgégbéhg bl d GO Ehape o})ehn?ng),

which include arm portions (i.e., side contact portions) which are bridged by a base poriion

(i.e., a central contact portion). The apertures of opposing grippers 540-547 and 550-557

together form a gap there between which gradually becomes narrower as the grippers
30 540-547 and 550-557 progressively mave towards each other. The narrowing of the gap

between the grippers 540-547 and 550-557 eventually reaches a minimal gap size by

which the strip of dunnage is fully transversely engaged or captured by the opposing

grippers 540-547 and 550-557. in other words, the arm portions of the opposing grippers

540-547 and 550-557 move laterally towards (i.e., “close in” on) each other and the base
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operation of the dunnage conversion machine 10. One function is a feeding
function whereby the opposing sets of translating grippers 360 and 362
progressively transversely engage the strip of dunnage on opposite
transverse sides thereof to pull the dunnage strip 25 through the form ng
section 326 and in turn the sheet material fromthe stock supply assenbly
327. The second function preferably perfornmed by the pulling assenbly 328
is a connecting function whereby the opposing sets of translating grippers
360 and 362 deformthe strip of dunnage on opposite sides thereof to forma
connected strip of dunnage. Of course, other nechanisms nmay be enployed to

coRnecr pbmmshﬂme@geoskgrgn;ppers 549—547&@556563616@5@;1%@3 \,@Hﬁhﬁge stripin
such a napaeH: § [ t itS. Vo (5} cushi oni ng
properties a’s 0 g%cge%e oorc"%tb%rt?!r;" §F PR e&hp ?ﬁiﬁnaqqté?reg Hiof the sheet
materi al . ForOrsedhgAngosingusinpere siiridé enh8p0AS5Z have teavsversalyleoghgedibe hani st hat

crease t gip %hﬂmhagéiimﬁbp@sm 9!1;%@1@%@547'%{1%@@‘3?7 WBhGh s gth? Br?thggélngp'e';g 360 and

t hr ee- di sets of transl
362 engb Irag&élr]aaggg%r ﬂ?‘? &"Eﬁ‘?% t@’ﬁé e ARerge YR sationAds abwiiEcenent  of
t he stri passtoithiougiytbe amstm;segidleﬁ ik btrwowdnn@fe id mpsa Bhdbr 86Fomedt O prevent,

O 2 o) £ 88 boroBlifs ok i (AAGkehent 8R4 Hing okl ShESHy Abigck Mt er al .
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transfer glﬂmgls@ﬂOéﬂd%@d&@ﬁdw&@eaw@fﬂomtaéchbﬂeqbréMHséme%!RF oftrip of dunnage
fromt %@@ ng section 326 passes. The transfer assenblies 359 and 361

are dr| ven pul i ngl assenbly drive nmotor 330. The transfer assenbly 361
i ncl udes a drTh€§U@é'hfran ortypeonf grinperstS80-847 and 580-&8Termpleyet mansé etherassenbl y 359

|l udes tran el shofin GRS sofaR! A BflrkiRa O Ehsimsb i, @ihs being parall el and
er

| at eral | ch&[é%c P relative to anoti’l rive tgear 422 of the

t r ansf er TSELETRIfR) S gtb8tW88%E‘F§"RﬂePh B Aesirgd YRRt Wagh theistte & t he t r ansf er
assenbl yd@bage iserpagedbyt thegrippens ¢. @/ relatheiyidaigyr gibfers maﬁer@bgﬁﬁ& bty opposite
that of 420 and 422 are the
sane Si ngnﬁa?@gﬁggarﬁﬁﬁmé%{g ﬁa@%m Eelgt?&&/%ii“g% g‘ﬁ) ?’r tgﬁg?@ l'é?ssenbl i es 359
and 361 ?qg?%{{rzgtop Q”f‘ﬁ&”"?&'ﬁéeg}WePWa'ldVIUH%OQ@PET&JF%@Mﬁe@EMCWm ment, the
opposi ngsestbeal dfshepe i petisve Felateralchnt Famiarsé B5pRAAY) MShdiyddp! ude a fi rst set

of unifo spa art 40- 547 and a second
opposi ng&?a% nﬂpfunﬁ%ﬂﬁﬁﬁéé@};%%&# @E&Fa‘g\ Idﬁs%ﬂg@g”(’fe sV oy i ppers 550- 557
(Fig. 12§unnageconnectediby Hieedp@rs) piYee. thesippessl F40eti#d obG@-tabferasssnicur ed t o

respest i 359 nidylbe IoMgitkihally diFsétu B gaph felHRH TS R gﬁﬂbelts%ﬂ 58P %t%g g)r(] lj 636380 and

482 for atl her e sin pers
t oget her pﬁ P t?arqgfte%?ﬁ? V\é"’ﬁg‘ﬂt ﬂfﬁetggg g??&lﬁ’y ?P%&f"@ﬁmﬁé@ﬁon 413 (Figs. 12
and 13) fpwrwghemw arid/or h eorsiecting amemdunmagmstrstegémw mnmg ansversely

engaged, as@éﬂm%trﬁdﬁﬁ's tﬁ@%t‘f‘e@ﬁ‘ﬂgerialpg %@ﬁ@ﬁ?ghete{ﬁ%?lfla Lfgg' on 413 ext ends

f rom about @P upstream atera éh axl es to about a
regi on 5%@ rséﬁﬁ?‘*H’WW@YPH@F@raQWPS/”%&@e@OWBStmeofgr| ppers 540- 547

and S550-dsbragefat tehdarintbivale gs inpReslihigughdBe BARE aBRYBIYR28. Other means
of connecting may also be employed, as alluded to above.

In the illustrated pulling assembly 328, the opposing grippers are shown as each
having an aperture. Allematively, there may be provided opposed grippers wherein only
one of the grippers includes an aperture. The gripper including the aperture operates to

30 gather and laterally capture therein the dunnage strip as the opposing gripper without the
aperture moves along with the aperture gripper through the transfer region. The opposing
grippers may have different shapes (for example, semicircle or semi-oval) and/or size
apertures.

From the pulling assembly 328 the continuous strip of dunnage travels downstream

35 tothe severing assembly 334. The severing assembly 334 is shown in Figs. 14 fo 16, The
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25 sonewhat V-shaped, or outwardly opening, aperture. On opposite sides of
the outwardly opening aperture are contact portions (i.e., the arns that
formthe V-shape opening), which include armportions (i.e., side contact
portions) which are bridged by a base portion (i.e., a central contact
portion). The apertures of opposing grippers 540-547 and 550-557 together
forma gap there between which gradually beconmes narrower as the grippers
30 540-547 and 550-557 progressively nove towards each other. The narrow ng
of the gap between the grippers 540-547 and 550-557 eventually reaches a

m nimal gap size by which the strip of dunnage is fully transversely

engaged ssvedraipissenatll 334 skvess, @PRQBING odEarpp Aiestaret dardhbgainth 2528iorS7. | n ot her
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340- 547 mutbléiéip@ta’ﬁ&?ofmai'amk%mofmegﬁdﬁﬁn-&?lmz gsdséérﬁblﬁsfmfm&uamage for tDuhe

uration : i e nage transfer..region,413. ring

passage %Lﬁiogﬂegtﬁé{eﬁééﬁaﬁgnsg%Eb:rR#gEFPFg% rﬁal#[}?'ﬁ%ersf’rr?pﬁn’ s'%‘ﬁﬁ%gd‘i s crinped .

and/ or d¥IPHE® ssMererh podesed. PesiERasvheteby thefdunnage stripis deverest anddimenend of t he

BUnnags L anet o e e hoeh e BdsRiy b FIRSEITRT' 250 and 302

unnage 1r region . . the opposi ets of "grippers an

gr adug{l l%/ss%ﬁ@%%een @ﬁilraf"a(g?ﬁt'g"é?é'ﬁs%}fgﬁ@r"fﬂ% Sﬁ@l"gg‘g@a LEMe[9§S of i 0 dunnage.

- The quaniram e gultiigrssamihed28f gri ppers 540- 547 and 550- 557 enpl oyed may be

other than T ié vahaas i ibbaled BoRRUEHR o e g SASHBN B8k, M Ly CXampl e, he
the grippers, the de

desired gi r_c%rgf erenti al _spaci n%"' et ween Sired point at
whi ch t W94 STopn By Figy 1k Bgevalve 336 nclled asptangdarghansg optiet ehate 582, 8 | at i vel y

! On?ef gidogﬁfmoltmymmgm dnlifer i theicpute saménwmmg@s@@?m@% smdé.pr fu;_t her f
upstrga LAk kvel: ; . wgeomet.ric configuration o
t he g{r%i- gr 1-Fgr ng(dggf%!)he[(ﬁé%gﬁ? ,\C;%r%‘;g‘? e'g%éggﬁ?é]@éllgﬁiﬁcg’ﬂrg%@h%?/{hﬁgocgen1 circul ar or
semi - ovait4iexteadediorm angpalanmeand of the chuig $824neanihg severingsassemidy 34ptorr i ng), or the
th ype ?L dbﬂtﬂﬁ@ﬁm@hﬂgﬂﬁébﬂu&iS@YWthtrgﬁbWt hﬁsir(%_éihﬁmg ] glgsritioh,tt?éhs desired to

ave the,str, of ., dunnage connecte e grippers). SO, e grippers
540- 547 °Sﬁ‘eéhga?‘{t8%g‘5599§%°§B%PV W'ﬂ?@m BBQ'F'E@%GWEFW of fset by a
gap i n resHaf the shute582He prgrénp phigcts fEB0erBding edmd. Hineabbreid4 oppbsiwggt r ansf er
assenggl y i 8 dukb ' / ' a feeding
assenbl yzgg? %éhlz cdgnﬁbgglta %’gr?gbgg%%rﬁm%ﬁ;gﬂ Lt')lér?ggﬁ us\t"{ng%]g%b@%g&l Igry pul i ng
assenbl AR esyeriie piap phunnage wpondbg asitign sqnsorsensinodkaia skinel sheet materi al )
'E_hr ough dutweagk exists inghs erntel 580, ?ﬁrﬂi balaﬁbramgmstsdtheewveerc@rmpm:fﬂ or ki nks

i€, GRS o ST i.nter s as it passes
t hr oughqt he ;‘{3’ _%yélﬁgg%é'eeﬁ%lé}t%%g .pgw%rg&nn@gnﬂéﬁ%go%?ﬁ%&s?%% may al so be
enpl oy edrevaRt fofpiop aRIgCts fpmyenikrisg the exit chufgfihieamachined®.r at ed pul | i ng assenbl y
328, #he oppAsitige BHCHARE e RMVRIsHNANILHIAS 1CASHbd GhHsRE R BRI €.

Al t er nat be provi ded. opposed qrippers wherein only one of
the gri JB%?J%%;OP\%{%{J%S@% 'E%eg?ﬁ#fé?p ¢ %‘FF‘E%QE"% rﬁ@tpr&g? Rf®t he aperture
oper at egnergizewhaatafost padalisidapressad by the aperafoe Thhemehine toeayguminege strip as
t he OppP@aTiader @t IR 8S thibbdiPH Uedrd8e® PRALIHHE pERVE Feldh Ol e Wnlrbliel NE aperture
gri pper through t ? tr@gsf r region, The 0pposi rﬁn}g cgrl ppers may have
di 1 er oY SR O8eEHmo" e ahlitacissTul deive Boter 670 e el oeeraionidhor i ze
aper taur egvering assembly motor 576 to sever the strip of dunnage. Other control means may be

provided such as that described in U.S. Patent Nos. 5,897,478 and 5,864,484,

Referring again to Fig. 8, the frame 150 provides a compact L-shape configuration
for the conversion sub-assemblies. In particular, the pulling assembly motor 330 is
mounted to the frame 150 so that its axis is paralle! fo one leg of the L-shape
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Fromthe pulling assenbly 328 the continuous strip of dunnage travels
downstream 35 to the severing assenbly 334. The severing assenbly 334 is
shown in Figs. 14 to 16. The severing assenbly 334 severs, as by cutting
or tearing, the strip of dunnage into a section of a desired |length. The
severing assenbly 334 may be any desired type for severing the strip of

dunnage. The illustrated severing assenbly 334 includes a guillotine bl ade
assenbly 574 powered by a rotary notor 576 (Fig. 8) via a
notion-transmtting assenbly 5 578. In the illustrated enbodi nent, the .

bl ade of the bl ade assenbly 574 is serrated. A conplete rotation of a crank

580 of tB&fﬁ@éﬁcﬂ%ﬁdﬁﬁ&feﬂérﬁ@bﬁ@m@lﬁﬁﬁt&B‘&ﬁ b FSutedis & fiahe 1g0i5d hat | ne bl ade
gr open, position (Figs. 14 and

assenbly. 574 .to

15) to a'terdy Byd %@*’Wg@éﬁg °§ﬁ%ﬁ? aé’ﬁ 8'#'515‘%? the dunnage strip is severed,
and t hen bacKRefering ageiadyFigs7S0es copuarsion sh-asTambliesare eaveretl Yy bever i ng

provi dedp by 1%Q§n§ﬁ¥€6\}ep%2lqh@§o%9ﬂ§i%c&%ﬂc@@%ﬁh@&nﬂn@t@aﬁh@a@ﬁﬂ guous severing

of the stri dunnage as emar]%v fromthe pul % H%Q)Iy 328.
The vad v@eﬁﬁ@eﬂéo Pmﬁqr@ﬁﬁfwm@m’ 9o 80 hRchingspay F'ﬂ?& a&% y 334. The
val ?/e 33654 15 b ARYIAd bétwédng: clcbéd pokitien Stalwith BR@ dndeh msa/osinanenmecﬂgul ﬁr S hgg(zad
outlet chute e chute
and a po sSo bi ased or
D Ejléf’ ﬁa %‘}1(53 1?1 8 cf rBfug sa%%géﬁ#%”%eﬁ%pg@)f%@éj ?&rbf’.}ﬂgz
gravity wals5ed depending frtpmthemalﬁé@ﬁstqftblﬁ taprell 807 apthan %@?3%‘8@1' Rt ends from an

upst reanh@ﬁ&ﬁd;? frsrhﬁ;e%wesm@a%e &frmsp WIEBOEGXQfslsﬁ@vrﬁﬁFigm?mé sid4) to a
downst ream en sprl ng bi ased

posi t ifbnWals g Bml? é°°§8'§4 5?1"8 r?sﬂ%d‘?’%%’}g%‘feegg%%oﬁonggﬁﬁf %&%95 I Catively narrow
openi ng hihgd 608 td thansinersdfineging trafside mems20Ptapd B@2ide arpy tBé¢ee g ect s from

ent er i N0y STa oF o0 SRJAl HEcel Ay A ARA Iyl Tédmal dunnage

passi ng tnrou e severin % is activated to
sever thﬁ‘e§tdﬁ’“ﬁ‘“%‘f7°d’m‘?ﬁ§§@e&?ﬁ)ﬁ?t?%é’hﬁb@?P?qgﬁ%@rPéVBFexécé’ H%¥ that a strip of
dunnage pasitiohShé 5dd drs ABAIIR! tibper dortioh of tiessidsppiie tidarechnttat ot her val ves
ot of Y& T A o{oB Sahsp P RE KGN s, Yk BBLSK ORI B hnd MBaRY | DO BS9EPD v

mot or '3 as revent forerg rom entering the exit
chut e of piotestssuerhiomponepts a@mg‘oram\ﬁectloné?% > pulling agss b 838 Fhehachi ne 10

nmay be OHﬁ{naé@éBnbéfsi& F9¢Hineab ke deﬂ_rl%%nﬁﬁﬁ?éuérpdﬂjé&fs Inft opBX paEibe, My cause the
e _noto f Qot. pedal is

I'1in ssenb
8gpriasge 'Q§y7'tgr%‘d38i=;?%ﬁh(9?mp°ﬁﬁ'éts ﬁ@@ﬁf'&gc‘fﬁs'?@ﬁnﬁﬂ%rm@ceé"ag bSE8*¥or as | ong as
t he pedabssesbigd pribs Sak 15Wapd/ot desilyzeditkd.i s rel eased the controller may cease

Opefagd on of ﬁﬁ%m«k%?%oaﬁme%o%wésmw%4 &%@%1@6%&5 Operatl on of

the 30 severing asse to sever e stri e. O her

dun
control Hamdn Higys, Eﬁ?OBYQSW%’BQF@%FP%"PH%\W“‘%@@FPBE’H&? fhage §°"t tent Nos.
5, 897, 47 RavirithSsedradi@elas the arcuatdbps dfitiegopgall 802tobthehepd 184. t he frame 150

pr ovi desgu?e %%ﬁr& e tﬁ;}?@ﬁﬁszﬁ%@é n%l ro?&bc?v@allfs §gab£rﬂ% &%¥E5®'999w§! b-assenbl i es.

In parti I's mounted to t frame 150
.so that B2& Pa&qt@mvge"@&& mcmmect@d)atcbtﬁ tard gdgss te he respeglyude walls 624

25 and atits top edge to the downstream end wall 626. As is shown in Figs. 1 and 8, the
bottom wall 628 is substantially parallel to the bottom edge of the side walls 170 of the
frame 150. The cover 162 protects such components as the severing assembly 334 and
the valve 336 of the dunnage conversion machine 10 from debris and foreign objects.
Also, the cover 162 is lightweight owing to its relatively small size and therefore may be

a0 easily removed for assembling and/or servicing the components contained by the cover
162.

The cover 162 also is ergonomically advantageous as is illustrated in Fig. 1, the
cover 162 contains a control panel 640 for controlling the dunnage conversion machine 10,
an emergency stop button 642 for ceasing operation of the dunnage conversion machine
as 410, and an on-off switch 644 for iurning the dunnage conversion machine on and off, An
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configuration, and the severing assenbly nmotor 576 is nounted to the frane
150 so that its axis is parallel to the other leg of the L-shape
configuration. Referring again to Figs. 7-10, the conversion
sub-assenbli es are covered by the hood 154 and the cover 162. The hood 154
is connected to the downstreamwall 174 of the frame 150 by a transversely
ext endi ng hi nge 600. The hi nge 600 enables the hood 154 to be pivoted

bet ween a cl osed position shown in Fig. 8 and an open position shown in
Figs. 7, 9 and 10. The hood 154 includes an arcuate shaped top wall 602, a
pair of side walls 604 depending fromthe |ateral edges of the top wall

602, andotﬁéldﬂ@ﬁﬁ @\ﬁ"@ M@\luéedﬁ}ptﬁe&ﬁ@ﬁmlt dgﬁnrmmesmpnﬁﬂmagapad@e of the top
vvaII 602. i's i.0 ,wal f the hood 154 have

S
respectif W@ﬁé?'%%gg@egm@g%?@’%m%ﬁ' RdAf"faB{W?%a ‘Ninge 600 to the
corner ciivnstesgimond Wat628 of ¢theaoves 1@0Rcasmdwowazdly dido apglersf abBAE 45 The si de wal | s

1 o M A 13 I ot 5 o

pi vot éd 649, the smetgerey $top dyifanié4A and th% or-pifigwiteh A4 o easiyaterEsed Bér portions of

the si dedl%brlgﬁgﬁ%trﬁr&d@ﬁﬂéﬁhﬁ% th& oltiet 650 &1652 peoxiiety Rl lierefidé of t he hood
154. In It(ﬁﬁ'ﬁ’ gréans)om ion (Fig. 8), the hood 154 protects such conponents

as the 6 P8A*™26 and the pul ling assembly 328 of the dunnage
conver si on rrﬁitefarmlg nb® td Figan T these arn ghdvartaree differBiteaskeging s¥ysteMé open posi tion

(Fi 9S.  770097@Nehdl#k e bk% GRTR @tcénvﬁfs%n@rﬁ\%hlhé’ﬂﬁ%%&b\bhﬂﬁyld therefore
may be easily assenb ed to t he framegﬁ?SO g gzmah % Seryi iced. 20The
cover 1016, F@W?é@“’?"é‘%ﬁ@"%&?ﬁ mauied g APend 41 NIROEPERN & 50 As i s
shown i ngeni@illy rtickiTeanney Bite si6id 71 G mcludiss tase T2 and b uBRBt fighvieo4 lvas an arcuat e
shape c A ol 5@,}4&;‘ the top wall
602 of tﬂ%%éo&gi%%g‘ IZS%"%l Wﬁ?ﬁ{gﬁqﬁ? ﬁa?‘én @ncﬁgrﬁgﬁw@éh | r of side

wal | s 62sheslripck niptsviake $l@a'fﬁjé‘h eW&F‘T'nSG@@“dAdBW‘P%*’S‘I’H‘WéH-{13@?@‘7 connect ed at
its | atepgmasifige dl&hérb& crmﬁﬁage@bdslerhslsﬁadmwlias aft 4haped esrdlgurstiont s t op edge

to the d t he bott

wnl | 8205008 Teh GRLAGR fesf 7y 5 Ao fes™ Vit R Tog, e Bpia (10001 P 170
of the fconmeyod&Das shien ndige A7, Bdable thetdswnsireemehd E‘tﬁrﬁ?@h@éﬁ*ﬂcb'n%léo the severing
assenbl yn%e“h?s afoi’trIe%né{r%' sYxﬁac%?r@o thetdaaﬁorﬁ%\ﬁaeeftﬁaﬁaéemz Adudsdiebise 10 from

debris a orei g ver 162 ht ht owwng to its
rel ati veT%,z%ﬁ'ﬁchessfaZ'@]?é(hﬂ’dtﬂFFe'F‘%‘%@Péom B EORS Y | b ﬁ% H@S’gg’ ®f or asgenbl ing
and/ or SEf4Wf tersgant 1760 incloges agair of Lpdght glidedieinyers beiweamvdich aGRack of The cover
162 Al Oh PR AROR Uttt ﬁm&g&g&qy@ Hpstlotimichl 47 @leRfinddgo i 0. 1. the

cover 169" KR RS con r cont r ol eg?a dunnage
conver si Qﬂtil\fq?fﬁ@fhmﬁ@!"ifmm aﬁweﬁmtgbah?ye Seshed slochmatstad 8™ng operation
of the dydiBaGAGRMERSHIcPA sBBCON Suppatedbiner aptheatandMdrby swirt ch 644 for

turning the d nver hine on and off. An outlet opening 650
is provi %‘?ﬂ’s?‘# ?‘E@%S@%‘P"%@E’Z&?wﬁﬁgh whi ch the strip of dunnage passes from
t he val ve 33@hepatkagingisysteny®2 shawrdn Eigot? indudes A eaing pagiggiagsialipedusl y, the

downstr eqdy R ofhibh Adtuelb dhﬁ%gé@&ﬁérs%ﬁ%aémzdwmﬁéﬂey at an angle of
about 45 egr ees reI aflve to horizontal. At hme‘l(?ﬂl%kratédahde cover 162

enabl es FINEETEIgH @ lnep'@géq similar o the unnage conversion M
described above except that the dunnage conversion machine 762 does not include the

infeed paper guide assembly 158. The downstream ends of the respective dunnage

conversion machines 762 are disposed above respective packaging surfaces 766. The
30 upstream ends of the respective dunnage conversion machines 762, in turn, extend

upwardly towards respective elevated loading stations 768 including respective stock

supply assemblies 770. Each stock supply assembly 770 is accessible from an elevated

gangway 772.

The stock supply assembly 770 supplies sheet stock material fo the upstream end

as of the dunnage conversion machine 762 by means of, for example, a stock supply roli or
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5 640, the energency stop button 642 and the on-off switch 644 to be easily
accessed while discharging the strip of dunnage through the outlet 650 in
close proximty, and therefore reach, to such conponents. Ref erri ng
now to Figs. 17-19, there are shown three different packaging systens 700,
702, and 704 enbodyi ng the dunnage conversion nmachine 10. As is shown in
Fig. 10 17, the dunnage conversion machine 10 is nmounted to a stand 710
which is oriented in a generally vertical manner. The stand 710 includes a
base 712 and an upright frane 714 to which the machine 10 is nounted. The
machi ne 10 has an upstreamend 716 at which sheet stock material is

suppl i ed theoas-dhewnstatk omnmdamcbcandmstrﬁeeﬁmwﬁ%nYolu%dfsﬁééww&ki ch the nmachine

10 di h 710 f t 15
such thal el FHRA0 183y oHR B AN S bR Rl AR08  nce 730 1 or
exanpl e, 780 eighe elgeksupply asééfn@hﬂﬂn The strsietystock Tnatariatinidimsd avérendppenst r eam end

718 of t mansvesbiy BRerkihatxdd The bottom
nsvBRbly BRerdhg@ QBQrSYg@&SifpoﬂébeatﬁQéri&‘s'Bgthﬁ B@ﬁ?egp%%lt g oS ootom

ornerg dt hets%gge 713!1 nc Y wheel s so that

?f&Chl ne %B' 2\ AL Ee%ﬁe%? g?ﬁ'éeﬁﬁ‘ﬁ?l 'Emﬂeﬁ‘?h‘?“?l‘ﬁ gferfhe stand 710

i ncl udes inferpadiate gfiide pari7ght Trguntetmetiamigeids bhetgmeﬁbund@u gtisan&itack of 20 fan
fol ded shagtoind 06kaSpieehliberd A ikl flSid G LG HRSLESAM. S0 716 of the

dunnage conversion nac Ystock materi al
al t er nat 793 1P Yagghtiguidenagtsi7ad dThesheat stoglomaierdst passes fookihe blermedigtoor t ed ei t her

% t he i aidelbatd 0920t tl’mwoasta‘:ﬁémryd@lﬁpmuaﬁage cbﬁxfe%ionﬁ%ﬁﬁeefﬁz a}b&‘e SLa“d 710.
ep shown in udes a pair of packaging
stat i gér:ls ﬁ%@g%@{é W%Je%% NeCI SHB??F%B'@%& ohﬁ'ﬁ HH’E@Q%‘&?\@?‘%’] BReh E’ﬁc hi ne 762.
The dunnZéRinadranesrsiraler ﬁd@hﬂmtbﬁé 2bove irpieferdnae tottha dunaagémmgmn conver si on
machi ne #chind 106 tLb@ett@ﬂat%dapS&&&&aé’&%fIﬁﬂ%fﬁa *Ef’&ck E&bg ydunnage

es no pa per "gui de assenbly

conversi gn
158. The® ﬁgﬁg%srﬁg@ﬁﬁeéﬁﬁa 8@%?\&’@"8@%@%?\)@ fan Fﬂ'ﬂ&@ éh%ﬁ%rr%ﬁt%'ﬁ machi nes 762
are di sposed Advantagepasiy tepackegingsisigi 70g osthe prsas mVeﬁﬁon é@p@aﬁ@tﬂéps'[ ream ends

of ther Sﬂgﬁﬁg{é@io%‘fﬁﬁﬂaﬁl tﬁ@lﬂ cﬂsét&fan%@brﬂ%ﬁ?égg %Tqﬁﬂ r% HIPEXt end upwardl y

towards fespective e ions G P8spective stock
suppl y a%S%6rnm Reperformed Eﬁéﬂ?ﬂg‘%”@bkm%fﬁwwh%fé%@iﬁbﬂ sheptrgock snatetiglds si bl e from an
el evat edstgred guiay thé iy from the packagm@@@h&fs%@ supply assembly 770 supplies

sheet stock of the dunna e conver si on
nmachi ne 762 Iﬁgﬁe&@@n%%s eP‘ e’lghl gﬁ%ﬁ’r‘ﬁ?éﬂ(’ﬁ’ge%? R4S FEPIeEIndTgenipe 800 he as- shown
st ack of simiaytg fbﬁ dunnage wathingdp exdeal that Tidoesinad inkiuds thé imfeed pdreglidcheet st ock

mat er goal asssmuymst?edr hafduﬁrﬁge Ebasiah mséﬁ?e%ob hergah mmﬁﬁ%ﬂ%%]nl L4gy | aterally

d t ock t stock
mator 1 al b TEAe Ry 82 il pBp %w%&viﬁg?ééf?wommawgmgu. de bar 790
suppor t edingags aogvegsiatendphing BeD is espertdd byantinveitahl-sigpedliopaet 478 From t he
gui de bagasd 366 6fhﬁ‘e hRSkd Eﬁagé‘ekedﬁ% ﬁmBégﬁéqbtbﬁn f@: Qr?udof% esgrggﬁ‘%t' ntermedi ate

gui de bar 792. The .interne gui its ends to

respect | VMg 382 SIpp leteralie $rIE9aPRY Jeas APG of ﬂ@r‘é'shﬁﬁ%bfé@ket @4 alapkngr oj ect
per pexrdi foam tie bysef goetion BoGaridRkd Goint@Lib HRPEpbaived Sbs of the dehiRgs st ock materi al

passes féoﬂ%réﬂ?méﬂn%rsﬁﬁﬂuﬁkgarﬁﬂofg% b(ﬁfﬁafé% tg%.@tg "1%8%0%82’5 entry roller of

t he dunnage conver si on stream
conver siBHN&EHe the skvatyral arember §08 @rejupaiof ahaebﬂoré(rr&atem! guﬁiemyscsm

and 816. Each guideway 814 and 816 provides an opening through which the sheet stock
material fravels before entering the dunnage conversion machine 800. Bslow the

3 structural member 802 there is provided a supply of shest stock material 820 which in the
illustrated embodiment is in the form of a stack of fan-folded sheet stock material. The
stack of fan-folded sheet stock material 820 rests on a stand 822 which includes & pair of
guideposts 826 between which the sheet stock material is guided fo the downstream
guideway 816. Advantageously, the dunnage conversion machine 800 is suspended so as
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762 in a manner simlar to that described above in reference tone dunnage
conversion nmachine 10. Located at the opposite side of the gangway 772 from
the stock supply assenblies 770 are several storage |ocations 796 for the
fan fol ded sheet stock material. Advantageously, the packagi ng system 702
of the present invention separates the 15 packaging stations 760 fromthe

| oadi ng stations 768 so that the packagi ng and | oadi ng tasks may be
performed i ndependently. Mreover, the fan-folded sheet stock naterial is
stored out of the way fromthe packagi ng stations 760. ‘The packagi ng
- system 704 of Fig. 19 includes a dunnage conversion machine 800 simlar to

the dunngge o e Japan?jbﬁtﬁﬁéinéélﬁfoné therd®eBWRARd the BlobislPply 828 | nf eed paper
1%8. he dunnage conversi on nachine 800 is suspended from

gui de 20 assenibi_‘lay
and connd&steain heelomt  yctural nenber 802 of, for exanpl e, a warehouse roof.
More parti culRefdming nbwéo Eigsnigre M pthereissshown endainegrecodBasitnssyaieiBpor t ed by an

R e e L

nount ed ' ) 1 menber 802 and thei | ateral ly
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gui dewaystailiR. dnitic 8dvéral Eigires, Gl refewnge BInEralggreIew!t ke SOMRRESM&Sr openi ng
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conver si on machi ne 800. Bel ow the 30 strfjct r?l iqenber. 02 Ethere is
provi #ed a sUPpFFnSP12h thedunnage ROVRIFIRD $Y5 e"@e RRHES? R OTHREM™ | ustr at ed
“enbodi negidd rieriierd $82 t6 @ich taé dunnageamkvensiorf raachine Pilkid mohwed. Escock materi al .
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e present I nvention. cept as descri rein, e dunn conver si on
machi ne 9% eafgf %%w%%'aweﬁ aﬁ@'ﬁ‘gﬁﬁﬁa&ﬁt ?QF‘? %qdﬁé&?gwo{a}gc e afore
descr i begerbannagadogoatetes52n nachi ne 10 and the stand 12. In the several

Figures, like.re ' ] features.
10'?’he2°st and S:i% %%ﬁﬁﬂ%ﬁ%tg%‘%\%@%@o{'\rﬁ%&@ﬁ%ﬁy@ﬂgg 2%896 i ncl Egg%%a pair of

upri ght felded sheptpioekmateXFigoShikiwenn iha guide MREBR'S 8¢ BB RYSITOMdR%i ne 910 is
mount ed. s {he 86k, e vt 6fehe BiTR & sIiGHIP less thanl the Slistance betvesen diedmenal | 930, an
C0t " o3 S o i SR ek A bl P Qe rgop & 2 L on
the gap Goatdwsanguidesvalndrand Be5. Juitialy, the eleckigingestedsigeways between
25 the guide members 922 (Fig. 22). In the illustrated embodiment, the right side of the stack
is inserted between the guide members 922, for example. The stack is then tilted
clockwise until diagonally opposite comers, for example the right front corner and the rear
left comer in the illustrated embodiment, are in between the guide members 922, as shown
in Fig. 23. The right side of the stack is then moved towards the right inner side wall 830
ao  so that the right rear comer of the stack clears the right rear guide wall 946 (Fig. 24). The
stack is then moved further towards the right inner side wall 930 sufficient enough to
enable the left front corner of the stack to clear the left front guide wall 944. The stack is
then tilted clockwise until the sides of the stack are within the inner side walls 930, and the
front and rear of the stack are within the front and rear guide walls 844 and 946 of the
35 guide members 922 (Fig. 25). The stack is then shifted laterally to the left o
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15 and 932 and extend inwardly beyond the respective inner side walls 930
to formrespective front and rear guide surfaces 944 and 946. Front and
rear transverse support nenbers 948 and 950 are connected to and extend

bet ween the gui de nenbers 922 at the upper nost end of the guide nenbers
922. Unlike the stand 12, the stand 912 does not include vertically
extendi ng catches 52. 20Figs. 22-26 illustrate sequentially an exenpl ary
met hod of | oading a stack of fan fol ded sheet stock material (Fig. 5)

bet ween the gui de nenbers 922, as viewed fromthe top of the stack. The
width of the stack is slightly less than the di stance between the inner

si de wal agpréddidibtayncntet ihg Btatk/betivea trerindehside Wille 98l Figake)e Abetasalgthet he i nner nost

edges of fa ggo?dsed &Reett sfar]% rgn%i lis %ﬁiﬁm&eﬂ étgezliﬁi'\eﬁ%ge \%ég 5%6 %}Eth@'ﬂr‘%—%) the stack
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illustr a@l@ﬂdea'rﬁwdmw am‘h%‘iﬁr Wg&ﬁo@am@e@fguﬂn@a&%&w %ﬁn‘%’@‘ﬁ*@éd bet ween t he

gui de ”Eaﬁ?@isﬁre% thd tﬂl&l:h&‘dﬂfiﬁme%tacﬂ' hém ﬁﬁp?r@l%:thefr réd&@éidiy bt orerdfloRc kwi se untii |

di agonal QpposI ers, e n er and the
rear |%f {‘X’E nd ﬁ& WE eiqﬁ“? ‘ﬂ%atrlsgf E’aﬁé’%fﬁtp?@ﬁﬁec{“&r@'q&ﬁeﬁé? \ﬁgg the gui de
menber s Padent arat hshwatiucath & lilglihodd of tidetack fpht maeing daterbliytwitbin §teastdodi s t hen noved

towar ds E&e a8 g&eiri]fgﬁ}ﬁ rthaﬁfthgqs Bf%c’ulaﬁf’&e%ﬂvﬁe?l éﬁé@%ﬂdttmmfeh @bh ohgar comer of -

t he stack Clears ear guide wall Fig. 24). The stack is then
nmoved fub@ﬁi’@ﬁtot%‘m?wﬂﬂweﬁls@ﬁ{ i nner side wall 930 sufficient enough to

enabl e the | esﬂthodghmhe m&%d eiﬁqbédfmerﬁma@tec:tienﬁa&rd befweeh @b buifis ont  gui de wal |

944. The st n Q se.u the stack are
wi t hi Pt FiEM F 8#5@’#@53 Mqustﬁ%g@t s'g%(\gﬂ?%sm?‘r EB@%(?%U%%? ﬂ%& t he stack are
wi t hi n t &tenfatiermetbedd mag he eyploydd tov\!a$drt§h@ataskaﬁa' exampplefthe [h%Sl%f’féhLﬁ de nmenbers

922 (Fi gst?&lﬁ):a bEﬁ?seﬁ&ffﬁé‘f fblii:wte!’fl t!ﬁﬁ'tﬁéﬁ?&k's&hﬁrﬁé&d&é OAléd’\ﬁ‘MlI@bfet Ot ?F 26)
appr oxi mat el y ‘cent er a en ner. s i

Agpa r esﬁ?ﬂrec'yattqqé hat zpy ?@ﬁ&g‘% g"ﬂj@ gﬁ‘ﬁ( rPPg‘fr@ fnay be, 'gseﬁ‘é %“Feéa et Weeg t he
i nner si geidevaérniserdRR aacurdingte tHerimsehtioan Horexampley s ibsfuriteer Hascied belpd 946. The
front ang ééf&%ﬁ?eﬁﬂ 'Fgg' 3%'9' tﬁe s?tzau]( cﬁ%e?ﬁ@ck%ﬁ&%ﬂhaﬁfe 11":"&13'&5?1‘?\%? a hgguce the

li kel i hoo rearwar d c}/ forwardly out 5
f r om t hethgt anpg inpered 'Wﬁﬂleémﬁ’é“?yrh‘?é’le %?"H@ refpase saneedior ige ‘191%10 P pecti ve gui de
nenbers SuhlemcEdiand colverdin tavhimk ot@duce the |ikel i hood of the stack from

nmovi ng | ater W|th|nth n at this is
particul arl yq%?é%?’l?l“% ﬁg% gﬁé‘?—%ﬁtﬁﬁé\}:@%@?ﬁ%@q@%uéﬂﬁoc Ptt(?on to anot her on
t he wheetlgnag convarsiougiching heaﬁé?pﬁﬂ neiniedttetie slapb¥iZian hinded78apttk i s i nserted
bet wegn i @éheo SHeuftg %aﬁ%ﬁh@@@o @\%aerbh‘orﬁ{né\ﬂn FiRS2Y, wawzdyerrrelrm@b side of the

st ack, be a eC| at ernative e enployed to
insert tRE %‘F&Eﬂ%‘"t‘r\g 80 e‘f"‘\ﬁ? t?ee#@ngqecfgnvgfsqn%acglp%gﬁ%prg@ be inserted
first, f@éléoﬁ%cblmedtflohtanmgeram wtitarishoenintFéy: 20 velesivioing/loadisg, it will be

appr eci ab%%oﬁ g?&wn%'i‘h’:gétzﬁgujﬁi P ﬁh@Burfn éé’@di‘wér&]&%a&ﬁn%‘?o L{%E vBlabig! may be

i nserted accor di nr% % Jnvention. For
exanpl e, toa@"dﬁ@eff@fltﬂéﬁSMEP?WSB%FWPWWHSWE diydnbrtefdhestand  32-39, the

st acka0f gphagtortgctite Wﬂés@hbdﬁ&ﬂdnﬂa@e bnvedsien frachineofo ispiadbis t hat, once

i nserted ol an(s)thte gar h@ be debal ed to rel ease same for feedi ng into
and conv?a?"fa 3onver5| on machi ne 910. Referring nowto Figs. 20, 21
and 27-31, hPélﬁmwagd:lg;éh\ﬁhﬁr@mﬁWﬁrﬁE{ﬁﬂdﬁé‘ab‘Wﬂ@ﬁhhﬁyéefﬁ g4idesi on nmachi ne

head 9 10rnie§1béFQ 994 &Ghd Ranki 062 8ttt \GhpSrhdstand fdntoRt@emErBerasid Mre
particularly, the hinge 978 has one end mounted to or formed by the front transverse
30 support member 948 of the stand 912 and the other end mounted to a flange (not shown)
projecting rearwardly from the boftom of the transverse wall 174 of the frame 150 of the

dunnage conversion machine 910.
Each mounting mechanism 980 includes a mounting bracket 984, a gas
compression spring 988, and a guide bracket 992. Each mounting bracket 984 has
a5  projecting therefrom a pair of upright mounting posts 996. The dunnage conversion
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20 pair of nounting nechani sns 980 (hidden fromviewin Figs. 20, 27 and
28). The hinge 978 and nounti ng nmechani sns 980 enabl e t he dunnage
conversion machine 910 to be selectively pivoted froman operating position
shown in Fig. 20 to a servicing/loading position shown in Figs. 27 and 28.
The dunnage conversion machine 910 is pivotable towards the front of the
system 900 so as to suspend at |east partially in front of the stand 25
912. In contrast, the earlier described dunnage conversion machine 10 is

pi votabl e towards the rear of the stand 12. As is shown in Fig. 21,
the hinge 978 extends transversely between the gui de nenbers 922 of the

st and 9kicRhe H108s MBRRIITD Te ndoldtingpOSt Qm\ﬁa apuinef fidriges ofshowmr e particul arly,
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forward (gBehiPiooaet M&blﬁg]plabr@éaheé sfidie ranridn et ispppusiteerds bf thehe  gas
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rmunthd“rﬁF%iE%é'fer igawalis 339 45 conpression spring 988. The gas

conpr essi on Bpjecirgdrodie side af tiv: ramumingzhratket98fristarivoh®ia #808Hkpt br acket 984 and
are noveghi eﬂ@stﬁﬂ &ﬂo?@@rﬂoﬂ 5b%@ﬁbt@ﬂ&@ﬁheﬂpgéewbﬂtﬁemb@éwlet932 of the

respecti Ve uprig ers ttom e as conpr essi on
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menbey s ﬁ.%% péﬁ\gg“&%gﬂggaier 6%16939@@333@3@5@;@ d byreSfeae réffercingcl udes an

arcuate in nversion nachlne 910 is
pi vot ed t}r@qkatﬁﬂ(}@ thef apgandiichied b gti"?e%@tf‘f"taﬁ’wg'?ﬂea‘%gtod%'"“?rﬁ'@ %‘ﬂ? de brackets
992 sl i didedlMagsddna sez)ﬁfoﬁe fespeethvdiprdfht guide memises 928d 1016 t o gui de such

pi votal. oV eEDbuondfh IR AISIHE SR BuBnd % Al g @ngl© are ot atably

supported by orcin at are ndW| ched
bet ween mcgfmﬂt%@lawed@?hﬁé&n@m% @%’?f@elbﬁﬁéhm'ﬁq(ﬁ’ymﬁ nge the 9 ‘I"I s 930 and

932 o tﬂ?ﬁ‘ckéﬁ%@@ﬁéd el BR tHeQide G4 1066, Whith & vihel 2. terminal endd bighelunnage

conversi on mac t ar

di spl ace"ﬁ‘é%f (flllzl r(lllge 9'5"%{5&56%%%%%}%6 ngeel}ogﬁﬂge lfglnrrq g ?#Ur% ted by the

di st ancet02B er sivial eeg@nismataydesuiGdl coenecied ithe dtwﬁaqqf@nwlqwén%ae 1016 whi ch

L 9Bk 0 HanriaBe EdAoergbr de br acket s
992 reac%;lla%ﬁ'&ls Jﬂe&ghc?tﬁgqﬁe t‘HBurﬁh@m@&ﬁh‘i@fﬁ@Q@it 53] abe

ul 1016. A turnin r., rechani sm may
be sui tdﬂ?‘i'ﬂ‘"éﬁg%éfcﬁ%'rqd@”@l‘@ drnlaremget E?%FNFEWPEE&% grggéﬂoﬁé’ uﬁllf% t}611‘?1d/ or one or
both gf duneagEemicrdig neekina ol GtoendBOpitatel mowdmentef tibLdvneage cowarsdNsi on machi ne

910 at a_desi rger\slre%rﬁgeutlo?ﬂesqgnﬁgl@cenent relative to the stand 912, or to

unl ock tHEM® _
In the illustrated exemplary dunnage conversion system 900, the dunnage

conversion machine 910 is selectively lockable in an operating position (Fig. 20), and two
different servicing/loading positions, one of which is shown in Figs. 27 and 28, by means of
a5 the guide rod 1016 and the guide brackets 992. Specifically, the guide rod 1016 is
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30 dunnage conversion machine 910 to enabl e pivotal novenent of the dunnage
conversion machine 910 relative to the stand 912. In the illustrated
exenpl ary dunnage conversion system 900, the dunnage conversion machi ne 910
is selectively | ockable in an operating position (Fig. 20), and two

di fferent servicing/loading positions, one of which is shown in Figs. 27
and 28, by neans of 35 the guide rod 1016 and the gui de brackets 992.
Specifically, the guide rod 1016 is rotatably adjustable between a pivot
enabling position and a pivot disabling or |ocking position. The knob 1026
(Figs. 20 and 21), which in the illustrated enbodi nent is accessible from
the si de rofatsblyedisstarelbedicdn a voberiabltiglp¥sifMRaReS bigst disBuiihi6r 188kinge rod 1016 to

provi de fQLiSHCRe! L ORefer.ri o Fig. 29, the slot 1012
of each g‘%iglae, brggﬁ%ﬁ? ggg:%ﬁg@/ %ﬁ?@%@?‘lﬂéﬁeéﬁ”ﬁ%%%qd%ﬁgt 9030, 1032 and
1034, eacicessibledgmahe side ai thestang R12, ys Juitahlymontisotad td the guidectodi $016fto t he gui de r od
1016, andrévidedbraubiviglaabRaidvonsd:, track portion 1038 extendi ng between the

i ndent gtions &%30 3;32 d 1[034. The arcuate indentations 1030, 1032 and
1034 corr espoh eP‘B%ﬁ? c':‘i'?@35‘%/3?%0141‘3e??ﬁ‘rgé‘é*eafaF‘Fe’éP%'iasﬂﬁg‘?@fpl&t% in which the
dunnage desieoiaicns dA30] 0032l {1064, &ich hawiyy Dediscdligal latsdrhanarksdusd unl ocked.
As wi || (=YoF - AUl 0 i ot.at abl.e. when the center
axis of ?ﬁeeﬁmﬁlrgde:*@g?@(ﬂggqvgwéu %egﬁ?%gﬁ'ﬁ?ﬁ @(#Ffdﬁ Wﬁn{g'ﬁe center axis
of one of4epiEtions 1030 10323a% 193¢ ThearcuaisindentztiGs 198 108BahddD34 he sl ot 1012.
The opposbirespemntisspetiivei @ BelineR diffeebnl SikRiohd 16 WhitEthe @éﬂ?ﬁgé &o\ﬁ@er@érﬁ“at e segnment

not ch L JdR€. axial width of each notch 1044 in the guide rod

1016 i i‘?ﬂj&ﬁ‘ﬂ‘% ?ﬁd'ﬁ%easrl"g*‘g"?’g'i’ l?ﬁ‘aedm@ua?%?% ‘g"qu‘{ heAPgRclaisddhaguide 992 to

enabl e t fied %é@rsgptﬁ*yble whe't tha centeitasis piihe guide rod 1018 ds sybitdetialyroaliheat 992 to slide

t her ei n. withthe ceﬂ\t&'dxﬁ%f&ie\ﬂﬁhe‘%%gieiiﬂﬁntgﬂ)ﬁé ‘1(?]3%”1635 gdﬂ%a)o %@‘St guide rod 1016
of t e'gwge 15ah

I's rotat %ﬁulﬁlh tha.g tlae ﬂﬁtchfes 1044 J are aligned
with the 't Hher ™ SPRGEE B 8PS eide rad 191Rdnclide rrspastivecaraiale ssgipentenabl i ng t he

gui de br selklsss 09Derein. Theatisf wiith of eadhmorth dod4rinthelgaiag rddne1eBRBit € 20 ends of
the gy deyrdePthan i , : | e LN . dunnage cgnversion

machi ne 91 {0 %%Q%@Sgrtt%%ﬁﬁ%{b%ﬁﬂgtle%t?go%ﬁgg {shte gar?%oarﬂgﬂe.’r afwgt?ﬁgr%fﬂ Jot disabling
or | ocki f 9Yide Prack 293 lpslidgdhaseinr od 1016 is rotated such that the notches

1044 of the duiidgivonmaBiRg podtion (Fslt2oD thedluid PRIRIBY6 Wirdthed SRREl e O | he inner
arcuate g&%é gwgm{et@.dg%cg@ﬂgr acaﬁet d9 and rt rrle aout e_r0 | anmet eg of the
guide ro 16156 I THe patne 8F aigngd Wil e mpprargialpodionpfdhpegvideof t he 25
i nner ar Bagtels $98renebling 8te quitle brpgkeleo9rta bkait sliGO®.and fro blosy the ojgosi Posi ti on,
the g dends@flthé @lifle REAURIURT, M@ﬁ@lg, JTERETRE burtbgd BsvaHBNAgSgOnVer sion
machi ne 81100“) E)g lp%técy t%la%\% tg rtlm% s?atrfgf1 %?2 I%%ie pivot disabling or locking position, the
guide rod 1016 is rotated such that the notches 1044 of the guide rod 1016 are out of
alignment with respect fo the inner arcuate portion of the guide bracket 992 and the outer
diameter of the guide rod 1016 is in the path of and therefore blocks movement of the
25  innier arcuate porfion of the guide bracket 992. In the locking position, the guide rod 1016
prevents pivotal movement of the dunnage conversion machine 910 relative to the stand
912,
When the guide rod 1016 is rotated in the indentation 1030 to block movement of
the guide brackets 992, the dunnage conversion machine 910 is in an operating position,
3 atop the stand 912 (Fig. 20). Fig. 30 shows the gas compression spring 988 and the guide
brackets 992 in their respective positions when the dunnage conversion machine 910 is in
the operating position. In the operating position, the gas compression springs 988 are
compressed, and the weight of the dunnage conversion machine 910 is carried
substantially by the guide brackets 992 in compression, as well as by the hinge 978 in the
35 front of the stand 912 and the tops of the upright guide members 922 of the stana 912.
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When the guide rod 1016 is rotated in the indentation 1030 to bl ock
novenent of the guide brackets 992, the dunnage conversion machine 910 is
in an operating position, 30 atop the stand 912 (Fig. 20). Fig. 30 shows
the gas conpression spring 988 and the gui de brackets 992 in their
respective positions when the dunnage conversion nmachine 910 is in the
operating position. In the operating position, the gas conpression springs
988 are conpressed, and the wei ght of the dunnage conversion machine 910 is
carried substantially by the guide brackets 992 in conpression, as well as
by the hinge 978 in the 35 front of the stand 912 and the tops of the
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at about 45 &efrivgdo Fig 28 whes theyurpage sonversion mackios Yiorignyts opdnaingipst r eam end

of L he chuamagm&mmegg &?rﬂ@rsiﬁiﬁﬁ’{ﬁbﬁi@g%lbpad;ﬂ;m{?@ﬁagﬁﬁiﬂaﬂ ﬁe\é?%er%ﬁb édbgm ]E hteh
packagi n ro the s , | e downstream end o e
dunnage %8%@@?55ﬁgrr?gprrvav%'ﬁqu?esug%@?igﬂé%lgﬁﬁlraﬁe ‘Hi’?et ﬁ"@tﬁ"ﬁ?f‘ BRESERef et 650

t her eof ,abioxe be irpdishe ot the/uightegyide dhembrers 1983 ofttiesténddn 2, and awisdinegam end of t he

- syst em 9ROudsREark BUWAREES ik BoRalbbitRs N hricdhg9ed from the outl et
650. g fpg i L0 Pl g %gc'i'géZéBQth{StﬁqﬁtQ%' t he dunnage

. Re ring to Figs. 27 and ’ )
conver siFOHREH; TRy &??“B%‘df"g P\ﬁ/é?gﬁf‘a% CRih@rsigh mpehinecH P s Quit idhe waadi ng
posi ta® orfeom the paksyingrarédaouhdrimagyste U extié B downstream end of the
dunnage conversion machine 910, and more particularly the outlet 850 thereof, is
conveniently oriented towards the front or upstream end of the system 900 for easy access

to a strip of dunnage discharged from the outlet 650.

Referring to Figs. 27 and 28, by tilting the dunnage conversion machine 910
35 forward to one of its servicing/loading positions, access to the dunnage conversion
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machi ne 910 for servicing and/or |oading same is sinplified. In this
regard, the nultiple servicing/loading positions provide nultiple points of
access. For exanple, when the dunnage conversion nmachine 910 is in the
servicing/loading position illustrated in Figs. 27 and 28, the dunnage
conversion machine 910 is at least partially inverted and is disposed 5
substantially below the top plane of the stand 912. The angul ar

di spl acenent of the side arns 184 is about 135 degrees fromtheir operating
position, or 180 degrees fromthe horizontal. Thus, with the hood 154
opened, an operator or user may -easily access internal conponents of the

dunnage LORKEGH: ﬂ&eﬂﬁ&ﬁ'dﬂ@loﬂé&hmg%éﬁﬁ Pmiigs Q@mseégalrdmewimpleassenbl i es.

Also, initia

edi n sheet {sﬁlﬁ?ck |‘§ i: g ool er si on nachi ne
910 i o |S§W§3ﬂf\9ﬂ?aid'ﬂgé@F ino‘f“i’f‘emH] 85??8? hine 910 is in a
ser Vi ci nginhaye d:bl'ﬂ@l‘sl@ﬁﬁahhlﬁm%O%IHMBMJlm@n@n@ltvn ilugitated dndrigs 8Gi on 566 of

the pul '%.Hfégf}ﬁ? STRLaf SRR Htrind $153h dadl pd PP draE ofd 9BkpoRbd L e dunnage

conver sl oper at or has su SE n |a y

hor | zentsubstaislydslowdhe e pland q'flth?gﬁt%@@é?mﬂ? angiardisplpcementy & SI%; ock nateri al
| Nt O SankmkHeMms kbt izscti‘ébre@é frdrh hefl YPRADE pEsHdM afrssmdegﬁaes fremtt@00, and nore

particularly i1s_fro di ng and routing
t he shee‘!°"§‘l”3ﬁ¥kTWﬁ't“@‘lﬂéﬁe}‘°8? 8%‘{1@‘3??%3'&%&%%{8{8 {nréL Jo&%l% and the guide
rol | er liRGal @mpbrpisiof the dunnage sanversiammiackiney 18 [spchogs tbm@”VWéPb'pat h of the
sheet St%génggé e&l%rf}nb%ﬁe@ofr@%ﬁﬁéé éoékﬁrﬁmhtea@mfag@wnv&éloﬁ MEchihdaN@ge conver si on

system 9 eci at ed ?3}3 | ting dunt%ge conver si on
machi tte Ig sigwiified #herpihe Q'{‘ﬂ“égq PIHTEPR WB‘?@EIQE) r‘“??ﬁé‘ﬂc"?qqgﬁ 9BFRNabl e by the
earl i er ARG deliffleridontyuiresh rgidniseg olibmpmiipe assombiy 888 Gigsnteemdd 10. This is

facilit a\‘tageds tgé/ frc}n?gf ti?eoa/uﬁﬁag]e%n@?éidﬁgsyétaﬁ §Od. nl‘h%,%tl.@,er or operator has
'substantially horizontal access to the pulling assembly 328 to feed sheet stock material
into same from the front of the dunnage conversion system 900, and more particularly
45 from the front of the stand 912. Also, feeding and routing the sheet stock material around
tﬁe constant entry rofler 196 and the guide roller 1064 s simplified, as substantially all of
the travel path of the sheet stock material s accessible from the front of the dunnage
conversion system 800.
As will be appreciated, the forward tilting dunnage conversion machine 910 is
20 filtable to positions fower than that obtainable by the earlier described rearward tilting
dunnage conversion machine 10. This Is facilitated by the cover 162 being less in width .,
than the width between the upright guide members 922 of the stand 912, thus enabling the
. cover 162 to fit therebetween and the dunnage conversion machine 910 to be tilted unil
the downstream wall 174 of the frame 150 abuts or extends parallel to the upright guide
25 members 922,

Details of the dunnage conversion machine 910 are shown in Figs. 27 and 28. The
dunnage conversion machine 910 is substantially the same as the afore described
dunnage conversion machine 10 (see Figs. 7-16, for example), except as described
herein. In the several Figures, like reference numerals represent like components or

ao features.

The dunnage conversion machine 910 includes a transversely extending infeed
paper guide plate 1060 which is connected at its lateral edges to the side walls 170 of the
frame 150 of the dunnage converston machine 910. The upstream end of the guide plate
1060 has a lip 1062. A guide roller 1064 s disposed at the downstream end of the guide

35 plate 1060 and is rotatably supported at its opposite ends by the side walls 170. Unlike the

31



than the wi dth between the upright guide nenbers 922 of the stand 912, thus
enabling the cover 162 to fit therebetween and the dunnage conversion
machi ne 910 to be tilted until the downstreamwall 174 of the frame 150
abuts or extends parallel to the upright guide 25 nmenbers 922. Details of

t he dunnage conversion machine 910 are shown in Figs. 27 and 28. The
dunnage conversion nmachine 910 is substantially the sane as the afore
descri bed dunnage conversion nmachine 10 (see Figs. 7-16, for exanple),
except as described herein. In the several Figures, like reference nunerals
represent |ike conmponents or 30 features. The dunnage conversi on nachine
910 i ncl duwegacanvasisvmachipeyi0cke duntagegohvatsiengpaine b1Mdtes Sotplcafie 1060 whi ch

I's conneq{eepﬂ,of%;ekr&e%dgﬁﬁ%ghmggqgigpﬂ%hmgegar%jgogv\%]dlzadlm of the frame 150 of

- the dunnage conver si of the guide plate
1060 has a I|T|5‘ePB*62’fﬂ1%5Eﬁﬂﬁf@b‘kr'mt?r@”h@mh@dumﬁmms‘e&ﬂ&mmamleet&ownstream end

'gf Eﬂe gilusietedm ﬁadart? gigél.%@lanm Frém E@%&E@leﬁly%ﬁﬁ@@éﬁe@@t&kmﬁfeﬁalOggos't Le ends
y the s nl, i onversi on machi ne e
dunnage Egsﬁss\é\@?f@h%ﬁﬁ%%l Aigdn @ﬁB‘*E’B’e‘éﬂﬁg "\gﬂé'ﬁﬁ'@ea'qnﬂ@d?) e 8Yidgniae i nfeed gui de
assenbl y148&nd the lip heS2gudreld. blar she@GBchmateBA @ then trained Bhendias luied t he sheet
st ock ”aFdﬂérH@éa; LeAErR YRl BB ERAGR: ﬁ@&\eforc%g{anglgg&gﬁoag% bb ustrated in

part in Fl% Z . Fromthe stock su RY eet stock materi al
passes tH? i r}?eg”@ﬁe?ﬁ'?%bgqgﬁqnﬁ'égﬁﬁﬁ%?ﬁlyd?e dea tesideamsBlafer al ongsi de the
gui de pl sticet k@8 Ehatenidl i$ fhen iraipedlpdind tHeebwtdnt eltiy@olich B! Thé @pltafrt erial is then

trai n%d él’ll.t&lllgl? H@ein%%ﬁidéé%he {stojcgﬁlate é:!rd(ﬁm%lrﬁgrpﬂﬂh%e e I'llger 1064 the sheet

stock mate ongsi e or anel 190 extending
t.ransver %‘I‘%?“?%‘tWuﬂme§P'U€T5@ﬂrlmcilmlmO'Hhemh@esln‘dard@matmwmedal is then

trained aﬂowmhrbﬁeene@mﬁe?dlinn@jétcbuvewnln%mﬁ@% The constant 10 entry roller

196, in turn r downstreamto the converting
conponents of" rgﬂ??ﬁh“ggﬁ‘eé’a’ﬁ@‘wstﬂa ﬁla%fﬂ‘ Aategalds suistgnialy ieatained i | ar to

t hat deskytheunighitavide membhrs 982 of thevstandtSd 2 hbthd dammagecanearsiar machine Machi ne 10.

[N ackor daneenatiobit dr fiqudiURILhBibd b i HO8 SlooS Ak B ELhaLih § Substant ial |y

et ACTAAL T TR LN B £ NN
sheet st ihe kherbstankinmiterdLis maigtatnee subisiapiulipihsitdlibe FRGHK S 09:&9 cRE& prevented or
at | east p it £8thachify 818 SIERHEL ¥ no pggertloops £rm B3N the machine
210,
20 Turn_ing now to Figs. 32 to 38 and Fig. 40, there is shown four exemplary baled
stacks of fan folded sheet stock material 1100, 1102, 1104 and 1106 in accordance with
the present invention. The baled stacks 1100, 1102, 1104 and 1106 may be used in
connection with either of the dunnage conversion machines 10 and 910 disclosed herein,
or in connection with any suitable dunnage conversion machine or system. The baled
25  stacks 1100, 1102, 1104 and 1106 may be easily stored and/or fransported and, as is
described below, easily loaded into the dunnage conversion machines stands 12 and 912
to which the dunnage conversion machines 10 and 210 are mounted. Also, the baled
stacks of sheet stock material 1100, 1102, 1104 and 1106 may be easily spliced to
another stack of sheet stock material.
30 The baled stack 1100 includes a stack of fan folded sheet stock material 1110, a
jacket 1112 and a pair of transversely spaced bale ties 1120. The stack of sheet stock
material 1110 includes one or more plies of sheet stock material that are fan folded into a
rectangular stack. The series of folds together form a sequence of rectangular pages
which are piled accordion style one on fop of the other to form the stack of sheet stock
35 material 1110, The stack of sheet stock material 1110 has a top 1130, bottom 1132, front
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t he sheet stock material is naintained substantially inside the machine 910
or In close proximty to the machine 910 so that |ittle or no paper |oops
formexternal to the nmachine 910. 20Turning now to Figs. 32 to 38 and Fig.
40, there is shown four exenplary bal ed stacks of fan fol ded sheet stock
material 1100, 1102, 1104 and 1106 in accordance with the present

I nvention. The bal ed stacks 1100, 1102, 1104 and 1106 nay be used in
connection with either of the dunnage conversion nmachi nes 10 and 910

di scl osed herein, or in connection with any suitable dunnage conversion
machi ne or system The baled 25 stacks 1100, 1102, 1104 and 1106 may be

easi | yhssm ¢th4pradh sife 11186 NSRMet1888 a‘hlﬂdlght%ﬁiegMUjg%ﬁquW&@ein%'rQ% @cﬁS' Ihy Lloaded
into the SLQ t ands a i ch the dunnage
conver si oﬂ&%ﬁ@% nsgés%ﬂ%gg ?oé:%agf'ﬂ ragqns for fogm '“? ﬁ%“%?l?eéﬁ‘cgtacks of sheet
st ock mafr@y balhaditg Hc. PQ@MOS@M 1B endS e, Tﬁmbotimfwhsm brg asgigneded t o anot her

stack of ygh a stack of
fan fol dt@&r g@dr%atg oY R lion gf’%ﬁ%’e‘%{"ﬁg‘é Rk h%’%%%béﬁ%%gf"f

t r ansver U95%ed bale ties 1120. The stack of sheet stock mat erl al 1110
i ncl udes one Tmejau:mteﬂﬁmaﬁalnéthsbtea{ofsfﬁeécétodmhﬂéﬂaﬂﬁ1Dhﬁicoﬁab|%ssfeﬂn fol ded into

2 nect anithaaikael I by BEhbReydh LALISMSRRT IS, LR pecauence, of

rectangul a TR top of the other
to form F%@b%'tdé’éflla%}!c §'H%J§er§16@w°l%esrﬁeft®tbf&tpmﬂmgrtaﬂ'hﬁosifamk of sheet stock

mat eri al ah%llﬁ5ﬂ%&0@!3§n@pﬁ$4%%arlb@ﬁél %Hr%%reér%@%mﬂa?ﬂdi‘?ab%@&‘l rear side
1136 r further details relating to

an ex&) rrp% éa'% eg%&%%r %?nsgeﬁﬁe@{ g‘gﬁnglﬁ%%ﬁé'{‘%ﬂ’lg? (Fig, 3. tTﬁ‘é IPReR108r forni ng sane,
refer enc@cﬂif-aty fahdinchef dhetjacket, 1312 fart @ aubsidotially Ha%?ﬁreﬂfﬁlﬂe&ﬁﬁﬂif@rﬁ&?tp?G? bot h of

whi ch arﬁemug&ﬁgu@ﬁbntshgw@ﬁﬁggr@%@f the present invention and are hereby
i ncor por at ed_her el rence in 5 their entireties The j acket

1112 mai nt aj 188 &Rt ﬂé&s‘*&\“’eg indBs stagk gk sheptteskimaterial 160 bihebalo npr essed for m
The | ackies 11201 Thenhyle ties 120 eap be mage oFahy sUithifle ink@Ma FbeexapiE hitah or T Or exanpl e,

car dbpar g Ora 94 %ﬁﬁ Fi%gf thé@é&éne%%&hﬁ%&%‘?%i: Cngstae;?a?rt om flap or tab

1150, a front anel r-éa 56 and a rear
bott om fqegﬁngg}ar §Iﬁq§eqq@3mgs 1180 he bale ties 1120 extend longitudinally across the

openings 1180 approximately at the center thereof. The width of the openings 1180 is
slightly wider than the width of the human hand, enabling the bale ties 1120 extending
thereacross to be conveniently grasped via the openings 1180.

20 As is shown in Figs. 32 and 34, the width of the jacket 1112 is substantially the
same as the width of the stack of sheet stock material 1110, and the jacket 1112 does not
cover the left or right sides 1138 and 1140 of the stack of sheet stock material 1110. Also,
as is shown in Figs. 32-34, the front and rear bottom tabs 1150 and 1158 of the jacket
1112 extend under the bottom 1132 of the stack of sheet stock material 1110 to cover only

25 & portion thereof, leaving exposed a fransverse middie section of the bottom 1132 of the
stack of sheet stock material 1110.

An adhesive layer 1190, for example glue or a double sided adhesive tape, is
applied to the bottom 1132 of the stack of sheet stock material 1110. The adhesive layer
1190 is indicated by dashed lines in Figs. 34 and 35. A release liner 1192, which is longer

30 than the sirip of adhesive 1190, covers the adhesive layer 1190. The adhesive layer 1190
and the release liner 1192 are disposed diagonally relative to the rectangular perimeter of
the bottom 1132 of the stack of sheet stock material 1110. The adhesive layer 1190 is
disposed approximately at the center of the bottom 1132 of the stack of sheet stock
material 1110. The free ends of the release liner 1192 extend beyond the petimeter of the

35  bottom 1132 of the stack of sheet stock material 1110 and form a pair of flexible pull straps

33



10 separated by four transversely extending fold lines 1160 (Fig. 33). The
fold lines 1160 facilitate folding of the jacket 1112 froma substantially
pl anar pre-fol ded configuration to the folded configuration shown in Figs.
32- 34, The jacket 1112 is secured to the stack of sheet stock
material 1110 by the bale ties 1120. The bale ties 1120 may be nade of any
suitable material, for exanple, nylon or 15 wire. As is shown in Fig. 32,
the top panel 1154 of the jacket 1112 includes a pair of rectangul ar shaped
openi ngs 1180. The bale ties 1120 extend | ongitudinally across the openings
1180 approximately at the center thereof. The width of the openings 1180 is

sl i ghtly1ydgderneh h@%tdch@féﬂe&%fbo@?nat%@1mfi@£éc&@mthé%ﬁél@ 1179, tﬁe%uba' e ties
1120 ext endi n99§ ere?cr SS be conveni en %/ag s&ﬁ Vi a openi ngs

1180. 20RE@PP dFBRREFPIE ea‘éee"ﬁ‘?f'aﬁ‘c?'dﬁ413”tﬁi@ ide 1 queSﬁa%%t 1112 s
subst ant sfeet siock Imetesiainte 1@and theregpediie flofit dnb eeas parels 1052 afaess gteck materi al

1110, angﬁ lehppacket 1112 does not cover the left or right sides 1138 and
e s

1140 of ack of sheet stock material 1110. Also, as is shown in Figs.
32-34,5 the f rlgiad shechaled slack H100dnve tha Biend 9 BoloreramplesiBe bile tissd 1thcket 1112

ext end Uﬁkégfasﬁéai&iahﬁ% bﬁmnéé&}%o%d ih@@aié& §t§&k 1@60 §h€&ltanahre%d@‘@%éd a:jdllllo to
cover on rtl ransveyse m e
section %lf\é u?'??ﬁ#‘ft"@rﬁ%ﬁ?%s(?ﬁg? htgncgsﬁé '??ég?scgf oVeftRrial 1110.

An adhes elasencetpdiigs1 2246, fdr@xarmlaaathel'lagthabaled stackdid Ol testsoh dmdbasedtﬁesi ve tape,

I's appl i gnd Barkifdfo. bﬁ&%‘ﬂ%e?ylﬁl% &Edégﬁﬁb@%yﬁésaé%ﬂ?ﬁéetgﬁ%{nﬁ{g e Lagnélég- R
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covers t Neo, anvmiredmmat;tmfb&&aetack‘éheomddfyaﬁsm:ké@teronldp%u@a%m he rel ease

l'i ner 11 t|v the, rect anaul ar perineter of
t he bott%h%aggtgb?ﬂgﬁ'ﬁgd?%@gﬂgaha3"5 tﬁe %eF ?aa?ﬁﬁﬁs%‘g%e adhesi ve
| ayer 11@@*@"6F§Q§d’§@@fwm&§klﬂﬁﬁ1@h%’eﬁpﬁ he center of the bottom 1132 of
the stack of A&ét&l@ébaﬁdméekmoaéioadedm&\es&h@gfzrﬂh@b@l@@l@sﬂfzosr@%utf el ease |iner

1192 e ond e r. of, t stack of
sheet )s(t o@%h&rﬁ dgf" T%‘%ﬁ#ﬁ{ﬁ ﬁf\ﬂéetﬁquﬁ?%gﬁ)qt Q:I"%flr'é"% Ihggraps 1198.
When thel'eﬁltmmﬂdﬁﬁ andéoe the dapanakel rthdenf theljackdi?012 sre treo pulked upwardllhe jacket 1112,
the pul I arifor amarél}gﬁaﬁﬁcﬁn ﬁ@e{aw&@h&?&&?ﬁm&rﬁﬁ1f1boé§tmu§fréi’§s L34 and rear side

1136 of the SE e respective front and
rear pan"t'%‘lag'p ¢ %@eé’ﬂ'ﬁwﬁ"ﬂgg ot tefrbY fosdligeeand ramove the front andgeqr 5efPm he bal ed st ack
1100 i nttabd 1160 sicrid8 BiliRe jakiet 1 EMedim udderhdith uhabiecmferseelataék naftdiagr asped vi a

e T

the upri g?r@ The e Bescri bed
above w pletrek matpripl 1330, Md#’@ﬁﬁts@%'&mﬂﬂe@al%mﬂ‘sﬁmw thab bal ed stack

1100 resgs di@tanddvaluaa@me Ifckadssloh@e i%\tcléb‘f' qh 1%12; the¥ds@ NP attheRind 015 loe bal ed stack
1100 mayf Qﬁa& ?%%F stack?lpateﬁa'gpélreac{y resmaes in tﬁe stand 912, then to such stack.
The jacket 1112 is then removed from the stand 912, thereby exposing the pull
25 straps 1198 of the release liner 1192, In the illustrated embodiment, the jacket 1112 is
wider than the span between the upright guide members 922 of the stand 912. Thus, the
jacket 1112 may need fo be tilted or otherwise manipulated to be removed from the stand
912. 1t will be appreciated that the jacket 1112 may have a width less than the span
between the upright guide members 922 of the stand 912, in which case no such tilting or
30 manipulation would be necessary.

If the stack of sheet stock material 1110 is loaded atop another stack of sheet
stock material, and it is desired to splice the upper stack 1110 fo the lower stack, either
one of the pull straps 1198 may be pulled to remove the release finer 1192 from between
the upper stack 1110 and the lower stack thereby to expose the adhesive layer 1190 on

35 the bottom of the upper stack 1110. The weight of the upper stack of sheet stock material
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I 0 sheet stock material, for exanple, when it is desired to splice the two
stacks together. Also, any desired quantity of bal ed stacks 1100 may be
stacked one on top of the other, such quantity being limted to the height
avai | abl e between the base 18 of the stand 912 and the dunnage conversion
machi ne 910 t hereabove. After the baled stack 1100 is | oaded into the stand
912, the bale ties 1120 are cut 15 and slid fromunderneath the jacket 1112
of the bal ed-stack 1100. The front panel 1152, rear panel 1156 and/or the
top panel 1154 of the jacket 1112 are then pulled upwardly and/or outwardly
away fromthe stack of sheet stock material 1110, as illustrated for

exanpl e bmtcbmprasgegweih& e g:ttoa?ar tréﬁtrr@reﬂ@Mage@f telupger 8fagk 11@0BENé he front and
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equal to% g nes ngﬁcc ket 1112, to the base the stand 912,
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‘mat eri al 't ce upper t he | ower
st ack, e?t?%é’i‘at"d'ﬁb 1149 a'f'qnékeptﬂ? ?f°'§th%Fﬂ§ed1bP@9 stagyy 1109, %EI*@&IP'?@Sﬁg%ve t he
rel ease da notcovilifie leftoonghbeitiaserd 88 driet 14peratie stharokshebidooh Adtekiflie | ower st ack
t her efy 18 expose the adhesive |ayer 1190 on 35 the bottom of the upper
stack 1110. The wei ?ht of the upper stack of sheet stock material 1110
conpr esses t Egetineet piens 1804 ingludes p taprnant!i1AZ), emittepaediatepanei@2ppér stack 1110
?ﬂd ”Jﬁ éﬁlﬂtomlrﬂabeﬂﬁlb mmewéa@w%yﬁ\foﬁah@e}se heﬁi@qkld(ﬁlﬁlesqb&f‘éndsgocg mat eLI al .
e adhegjye,la npr.ess esi onds suc
pages toa(§¥‘f e%F%ﬁo%P?@IWS%S t‘?rﬁ' B?Weﬁsn %Vﬁhﬂﬁa@?ﬂ? §K‘§)étt stock materi al
of the W@"ﬁhasmwdm@@atl@rearmdelﬁ&@loﬁt@p:ﬁmﬁopsl@etsioakﬁnm"eleﬁﬂstock mat eri al
of thg | p;ﬁn@ﬁlﬁzo extend Ioﬁ%ﬂﬁmal@ﬁ] @Bgsﬁ?eiétiaﬂ‘% %%&ﬁért@é@&d' ment of a

bal ed stack of fan f n accordance with the
present 'PhaifiRg Y)?Pacﬁ’?f&?!‘s afsth‘ﬂ@Eé?qot?éﬂ‘ei‘fMPfrﬁhthﬁ@%%]P’é@ﬂ $1'8ck 1102 is
subst antandlatefortgditadisdiyepaasd hyereaiivelyhatias Rarshask fpl eite Hodoht shdBr I n the

several foud b3 115d 4R 116 GR/1GRe TR bR RubR RIS I3 or TG pRaNeNt s of
1204 extend under the botiom 1132 of the stack of sheet stock material 1110 to cover only
25 a portion thereof, leaving exposed a fransverse middle section of the bottom 1132 of the
stack of sheet stock material 1110.

The top panels 1220 of each jacket piece 1204 include a generally oval shaped
opening 1240 sized sufficiently to receive therethrough the human hand. The top panels
1220 also include a pair of transversely spaced longitudinally extending petforations or

30 tearlines 1244, indicated by dashed lines in Fig. 36. The tear lines 1244 facilitate tearing
of the top panels 1220 to form a pair of handles 1248 for handling the baled stack of sheet
stock material 1102, as is further described below. The jacket pieces 1204 are secured to
the stack of sheet stock material 1110 by the bale ties 1120. The bale ties 1120 are
spaced laterally outward from the tear lines 1244.
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10The bal ed stack 1102 includes a jacket having two jacket pieces 1204 that
together maintain the stack of sheet stock material 1110 in its conpressed
form As is shown in Fig. 36, the width of the jacket pieces 1204 is
narrower than the width of the stack of sheet stock material 1110 and, |ike
the afore described baled stack 1100, the jacket pieces 1204 do not cover
the left or right sides 1138 and 1140 of the stack of sheet stock materi al

i s1110. Each jacket piece 1204 includes a top panel 1220, an internediate
panel 1222, and a bottomflap or tab 1224, separated by two transversely
extending fold lines 1230 and 1232. As is shown in Fig. 37, the

intermediate Wﬁé@vel&a& 100 tstdibﬁlieh @&tﬁ@ﬁot@lr@ﬁ@?of]t@&a&%Yﬁfeetts}&kf ront side
1134 and stock materjal 1110. 20 The

t op panef“§% i‘g e??%%f?%afﬁl&ef ﬁ&? ﬁ%\’lefs)}hei ?#?‘8?5‘&5@13{ 1P EBYA™SF one anot her
t 0 cover pdicgirapadit 88| Wherdpasteck b sheki shork materitine 10 ispedutstin é jacke2 st ack of

sheet st gg &s@é@fﬂe%li%@ﬁé%%%ﬁr&d%@ EaH‘i’ésgé‘ét%é’IYtﬁomoﬁﬁso gyl atively

narrow transverse 0 and 1158 of
the j atk&td rgarsige 1 OfB*@ﬁ%‘Qﬁ’hOfﬁlﬁétSMbma@f'a‘tWé? gnddhecintemiedisiepansia ext end
under thezm@fmey’ac&é@%cémztﬂm stack of sheet stock nmaterial 1110 to cover

only 25 a por er eo n a transyerse mddle section of
the bottom 11 eﬁ}ale% Edgl((: f'nt%ﬂgééﬁcg?@cf?r Fﬁg’ﬁ tTfﬂ?F's 20 The top
panel s 1@2@%&10%@59 tgankies i 244ite foam e @air oiuphighd barailegd @48, dhk harditeal shaped

openi ng méaresgra@éd s.aftﬁelo@emﬁgslmd é?ldrtﬁ‘eq?ahe\a%tabia?{@t {ﬁr@&gﬁh :ﬁ%ﬁféw”ﬁ“ hand. The

top pane aI SO |Ja 5@ %’I r of transvers ace ongi tudi nal I'y
ext endf né"i‘ﬂﬁ Yyriphy,guidg merers 82 of therptand P32 in th ‘?’ﬁ@l?”@é?eéfé{'bb‘ila%%hed lines in
Fig. 36. foﬂ'é)entabasuchlhaé&ehﬂdﬂstémdnmrbasenmeaase*rg}oﬁhetstmfjtatm panel s 1220 to
forma pa thaéd 99%4' I sheet stock
mat eri al ﬁﬁleﬁnoag‘fleh);gﬂ%%g a}]ﬁlpﬁg-égp kg@%eﬁt’ tﬁ?ﬁﬁg‘ %%FStpl eces 1204 are
secured P@eqahdoraxample, d‘fhegﬁééieSi@&W"?ﬁaih%Moﬁadﬂ@ge . Pree thebaledt | es 1120.
The bal esthdkel30218 RRded intoSHeotad o2 ey tald tes outowrs it s tear |ines 1244,

An adhes m 1132 t he, stack of sheet
st ockhsma n‘&SmL{lP{ﬁ-(ﬂ%?z&gnegé % mltg%%at"?q s&%cﬁ ?%;[%86‘?}’&353'%@ %S| ve | ayer
1190 andintgimadiatepans! 122 efi eﬁcblfac@tm%péZQQﬂetheW@hdmmr@yamibrof sheet stock
mat er i al ok aﬁay&%&héﬁaéwa%m’etét@&%%eral ﬁ%%sll@@tf’atedtf&%x@rh&é bt ! aps 1198

are capt red EE :P’ E Alve #‘e{'ﬂ ront sid 4 5 and rear side
1136 of ﬁg""ﬁ“fsd’& 199 ¥ tosfidrand frimqup r%?lbc’?[‘i“ﬂ?b%%?‘*tqﬁg’eﬁl‘eér nedi at e panel s
1222 of pidves ji20Kem ywidenesth haGtack of sheet stbek hatathl § 11@. Ioatee péteak 1102 into the

123 8 BB LA e ol BB 25 10

1244 to formt alr o I'es 48 are grasped

via the ¥ 5’3 ﬂd”ﬂ\fé“ster'i@’ Wdihal i adistanee equpptojtie thicknesspfthed i nserted i o

bet ween jadket pmes G204, pubcisensrbiafisstihd 212 or tdthe Sl sibbstodR nidigiamanner
descri be&éo@ﬁﬁé@a kfﬂrmexarrpl e, such that the baled stack 1102 rests on the
base 18 o ? nd 912.

. The jacket pieces 1204 are then removed from the stand 912, thereby exposing the

25 pull straps 1198 of the release finer 1192. In the illustrated embodiment, the jacket pleces
1204 have a width less than the span between the upright guide members 922 of the stand .
912. Thus, the jacket pieces 1204 may be removed from the stand 912 without the need
to tilt or otherwise manipulate the jacket pieces 1204. In an alternative embodiment, the
jacket pieces 1204 have a width that is wider than the span between the upright guide

30 members 922 of the stand 912 and, accordingly, the jacket pieces 1204 may need such
tilting to be removed therefrom.

As with the previously described embodiment, if it is desired to splice the upper
stack 1110 to the lower stack, either one of the pull straps 1198 may be pulled to remove
the release liner 1192 from betwesn the upper stack 1110 and the lower stack and expose

35 the adhesive layer 1190. The adhesive layer 1190, compressed therebetween, splices
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Alternatively, the baled stack 1102 may be stacked atop anot her stack of
sheet stock material, for exanple, when it is desired to splice the two
stacks together. Once the baled stack 1102 is |loaded into the stand 912,
the bale ties 1120 are cut and slid from 15 underneath the jacket pieces
1204 of the baled stack 1102. The top panel 1220 and/or internedi ate panel
1222 of each jacket piece 1204 are then pulled upwardly and/ or outwardly
away fromthe stack of sheet stock material 1110, as illustrated for
exanple by the arrows in Fig. 37, thereby to slide and renove the bottom
tabs 1224 of the jacket pieces 1204 from underneath the stack of sheet

sL ock rrat@éthaimelﬂamg e@p@etdﬂ&ebl(&dcﬁma%ﬂaﬂoﬂiﬂé uﬁ;%?ﬁta@z[ﬂ‘!({léﬂmmed frk om benealth
the stac e stack of sheet stock materia
1110 fal Faac?éq '?ndrﬂapeog ps]émﬁtemlg%é% ‘@efé’gﬁﬁ'a to the thickness of the

j acket pi eceflglzﬁﬂhowsan@th@eb’@s@mtiﬂotﬂ baldustack affdn ®kigd sheet stackt he st ack of
sheet stﬁﬁ!enmw.haeco%h%&hhﬁep?&s%ﬁmmoﬂ = §tas%5&.5eﬂ e fhel204 are then

renoved her eby exposin cPs 1198 of the
rel eask acffé% ’SISPPSF’!'?Ba”Vme&%'P? %@%a@%g?rﬁ%'?a’edt%kﬁ HERER pi eces 1204
have a wr:tuzh Irl the SevelbFigirbs; lisraferched maRrald lofresHdt kg Rbmgnesieoimenber s 922 of

t he stan%@ . Thus, the jacket pieces 1204 may be rempved fromthe stand
912 without the need to tilt or otherwise mani pul ate the jacket pieces

1204. |1 n an dihe&plpdstreke! 18hivetdasemne-piepriaskat 1260 thet eavers theatugk pfave a wi dt h
that is gnedwodkrwerhhm@m%mawrar{o%wpﬁéjametma@ﬂhéealéﬁmﬂrs 922 of the

tand 91 ket h tilt t

L 2 T ARG e e oo e BB oot o [
it i s delfkebtl o Thpiarkeb1266aisa ppsongitudingt tedrllihes aral tofhpankiepeningst ack, eit her one
of the pélhifar%ﬁ]@%%f%?&k&?@c&ﬁﬁﬂ"h%q diet 1@6@@6%05&9;&1@&%%&%@@ 1192 from

bet ween é%e up st aCk and t he ower expose t he adhesive
| ayer %ﬂﬂ’ﬁ@Enﬁyﬁfs?léweefi%ea’é'ﬁ?ﬁp%s@ﬁeﬂ’%F@B@E%@@ﬁ' splices
t oget her tetilined 1234 lahdthe ﬁﬂﬁhvéx&@tﬁaﬂfneﬂk@efécuﬁét@télﬂnnmif eizited pafél 1980 upper st ack

1110 gsgdfoh'ltl" mggtgﬁf%t%ﬁcg?s%n%%?gﬁdm{g tﬁt{“l?a‘?ed S cQﬁiKshF Eor i &laﬁgﬁ)a{ 1#(."16 | ower stack.

ol ded sheet stock

rrat erial 11040ileadrecksiod strsle 1 o ha stapd %‘é’eﬁ’f eXamplenthe bp pami ¢ tdds as descri bed
herein, foh&aidn madteﬁhﬁésafméﬂ&&ez&f&mﬁéaﬁﬁdfabﬁgmﬁéﬁe@m % the afore

descr | beg et g B bAdkAP Pestpdrvbe boieaBnpagie ' ' The bal o
stack 119mifEr ichatdiescribecatevpwithoefejeackie thel280 stablat1080Vi it ties 1620ack of sheet
st oc kzomaér@ Eutaénd]t QcHef“l 22 BBl # srrbéta{uaﬁthé %?ﬁe rﬁ’%lnéﬂﬁat RGkeRe, 1112 of the
bal ed s 1 iﬁ hi's regdar 60 has neI s and fold
lines s | g gpthe Balgchggcgj 1590 s fRmov The stack 0 sheet stock material 1110 may be
spliced to a lower stack also in a manner substantially the same as that described above
with respect to the baled stacks 1100 and 1102.
Turning now to Fig. 39, there is shown an alternative manner by which the
25 adhesive layer 1190 and the release liner 1192 may be applied to the stack of sheet stock
' material 1110 in each of the baled stacks 1100, 1102, 1104 and 1108 {described below),
or on any other suitable stack of sheet stock material. The adhesive layer 1190 is adhered
to the bottom 1132 of the stack of sheet stock material 1110 at approximately the center
thereof. Unlike the orientation in the Fig. 35 embodiment, in which the adhesive layer
30 1190 is disposed diagonally relative to the rectangular perimeter of the bottom 1132 of the
stack 1110, the orientation of the adhesive layer 1190 in the Fig. 39 embodiment is such
that the adhesive layer 1190 is disposed substantially parallej to the front and rear sides
1134 and 1136 of the stack 1110.
The release liner 1192 covers the adhesive layer 1190 and has its free ends folded
35 over the intermediate covering portion, for example at about right angles to the
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j acket 1112. The jacket 1260 al so has |ongitudinal tear lines and top panel
openings simlar to those of the jacket pieces 1204. The jacket 1260
additionally includes a tear line 1262 that extends transversely between
the tear lines 1244. Together, the longitudinal tear lines 1244 and the
transverse tear line 1262 facilitate tearing of the top panel 1154 to 15
forma pair of handles 1248 for handling the bal ed stack of sheet stock
material 1104. To load the baled stack 1104 into the stand 912, for
exanple, the top panel 1154 is torn along the tear lines 1244 and 1262 to
formthe pair of upright handl es 1248. The bal ed stack 1104 is then | oaded
i Nt o t heinetrasithtOdRering aoitite Mnﬁamgsszéﬁoduﬂem, RPN dSbfMd raleads0 t hat

descri be f al ack 11 bale ties 1120
20 are clg]fPPQ!gm%\M& o tﬁ\{ E#%'g# cl(’)fs'fher%e égﬁ %%&@%Sﬁsﬁ??ﬁ{]ﬁ( t he same nanner
t hat t hefn?ta'éﬂiéimlamﬁormfa peln of flsxible quikstrapk1198.0Whers the eladivafdheeTéteckst ack of sheet
st ock mhﬁéha’ihﬁblé-&cﬂﬁﬁ antzﬁaékﬂi ine %Gu éu‘agéﬂgﬁ‘éﬁefcaﬁﬁééﬁ lbeidbsPhd flofg MRNNEr

substantl descr b respect to the bal ed

st acks 1% 1§ﬁ8”§'f6‘??eﬁdﬁ‘?l?fﬁ'@e sireltof egtsfpck ggten@ﬁé}%anidéhes hown an al ternative
manner baprespooding indac2ht packiedfithedadkaly The 313001 ekt §tbeX nistdriglien isi ner 1192 may

be appli r| ch of the bal ed
stacks 1 gc(thoé@gjé%%f 3%11‘%8%" ?‘%‘e@%?ﬂﬁhﬁe ' |l"’lr\/\f;l t,}'gmf%e ) Eﬁy ot her

sui t abl edeseribett F'&fé%‘?ﬁ@{‘?ﬁ“"?ﬂb@ﬂf igrgither gng|of ther gl mpnat1|9wav bg/eulled 90 i s adhered
to the hembwméﬂat’eas@[fnei o2 fﬁ'brﬂ‘BKtw@én 8 6er &&&CﬁW&hﬁﬁé ladverisﬂaé&)aﬁat

appr0|matel ter Unli ke eorlent ninthe Fig. 35
enbodisneﬁ?ose ?Wyﬁghi@? rhesive Jayer 4 @Ia mrqsged Me@ndi agonal | y
rel atuv@ptmsttqgethaletbemgulead pageof sheetstodkinatdnal dburemppnrmamam atche stack 1110,
the ori qn,;@gm@qer@fpaémsﬁgg@gﬁw,ﬁat&%y&qdég@gS{ S the Fig. 39 enbodinent is

such that th &h sive | S ose substantially parallel to the
“front and regig Qws grote %IEP T?E@fé‘fba{eﬁétag'f o &0 feldecpheet stock The rel ease
| i ner - 1I8erab VD6 $n ddeardarcth evith the pleagret invdrilioRl Bxesbthadesctidheem, @eds fol ded 35
over |hlod sRLRPEH &doiSl tﬁ@séﬂ%rats'ﬂ%nafirgaés @ga%fﬂgles sBls 39ROt angl es

veri ng ort ment, the
free end%'ddfo‘*t H%thﬁéﬁ‘@%éfgwﬁﬁ ke refpoepce pireanals @esegemhhewemwentmer of the
bott om ¥adeef the stack of sheet stock material 1110 and form a pair of

fl exible pul St 5 an " n_th a t stock erlal 1110 is

secured in alr?ea%%e S%aC% %i&%d'fﬁme%? ) 0?%P3§degrs e%é%f"’u?"%tﬁn% ®n the front 5

si de 113arkel @79 andra pairdé trarb8Bsalf spated belediek 1120. Thejatkeb1230 knciogdser i al 1110 and

the_car nassRidy 06 120 aRSRupRATRLS Bh RFdbaslsth Timsbag) of sheet stock
lﬂ. sheet stoc

mat eri al % ed to another st material in a
manner

SRR - drosting Drtspe e les PRl dee S50 G ETen: . ¢ hat i s
ei t her ahapedfjackéte2pm th thetillusiptedlek&8plam gmbediett,| tedlbdse Adper2py Rast he rel ease

liner 1 ; ] ack and io
expose tJs ﬁ%ﬂéﬁﬁ@lﬁ%ﬂﬁ%ﬁu‘hﬁ g@l%@&%?h eé tgé Eieslolja\il/\g bf;m)% b Q? Eggg\g‘%cém%r essed
“t her ebetS{ig AtocksPpipral 41 0ok thratiprighi dap ?aﬁlhﬁﬁwbéﬁﬁdlaﬂa@é saye Wiithend st ock

mat ers alneight dshite fitpside Bi3a6Hd raarlaﬁheaﬁs!a bt dtARAF SHek RAGAIGR 15 heet st ock

TR ol ol AUt Yo B s BIREREE oh oo °
present extandine fl @xfem thp djacentisidenf ieesthck ef shieet stochmaterial 1110.
The jacket 1270 maintains the stack of sheet stock material 1110 in its compressed
form and is secured to the stack of sheet stock material 1110 by the bale ties 1120, As s
3 preferred, the base flap 1274 of the jacket 1270 extends under the bottom 1132 of the
stack of sheet stock material 1110 and the upright flap 1276 is disposed adjacent sither
the front side 1134 as shown, or the rear side 1136. Although not shown in the illustrated
embodiment, comer pieces made of plastic for example may be inserted between the bale
ties 1120 and the stack of sheet stock material 1110 at the corners thereof, for example, at
35 the corners of the stack of sheet stock material 1110 that are not covered by the jacket
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15 bal ed stack 1106 is substantially the same as the afore described bal ed
stacks 1100, 1102 and 1104. In the several Figures, |ike reference nunerals
represent |ike conmponents or features. The bal ed stack 1106 i ncl udes
a stack of fan folded sheet stock material 1110, a jacket 1270 and a pair
of transversely spaced bale ties 1120. The jacket 1270 includes a 20 base
flap or tab 1274 and an upright flap or tab 1276 separated by a
transversely extending fold line 1278. Together, the base flap 1274 and
upright flap 1276 forman L- shaped jacket 1270. In the illustrated

exenpl ary enbodi nent, the base flap 1274 has substantially the sane w dth
and |en|gmt)a3ummembomec:b§&eteemb mmomeéﬂﬁ%kmatdrzgamm?rﬁf SEeet StOde ]
materi a 76 has substantially the sane w dt
and 25 hee?ejf%r@us'w%ﬁ{s% 'pe[da%q%ef]{lz?g% n'a Frear side 1136 of the stack of
sheet stock Aaedhasie layarid90 (et shpwit in i, 49 b apoiisdtietie bbttom t1B2oldbse flap 1274

and UprI@Mofét@@tslé’cﬁ%a@iﬁi%%fﬂ%%%%&&kbﬂéh@éf%ﬁ&@nét%if‘rﬂG'wn@%t ent O the
adj acent ¢k _nmateri al The j acket

1270 rhai rﬁ@%ﬁeﬁ'ge' 1ﬁé %‘E‘VSW 38'?13 SSH%?S '§ f"&?(‘f’!@ “h%lﬁse PP & 391 PI'E Of the ptfags conpr essed
f or m andt 198 ottbe efeask liner 1192 amtcapiired betbarethe Sbrb eile M ef thaktadkld0 by t he bal e

ties 11 o ket 1270
extends%ple?fe%rﬁ)c!t{ g@ﬁ%t{%?ﬁfm ﬂ%csz #mﬁ?#;&zﬁ '&ggféeﬁéelieot s‘% Sﬁ%} erial 1110 and
t he upr i JRE ramays frep pemasbepniifdsed adj acent either the front side 1134 as

s ngg or theo roaamesahrdestaalaﬁos iﬁtotth@stﬂrm mQ]EfoﬁélﬁMﬁe Jthe Saleries lhast r at edd

enbo e tic for e Lnserte

bet WeJeon E{F%%ragp%lge%{%es%'%’?y 'ﬁﬂg {hﬁﬁ tggﬁrsgfne gg}n%éﬁggéxmﬁagﬁ al 1110 at

t he cor rlifiedandieseded betwesn teuright eyidemenBers H22 of therstand indhe nlmest ack of sheet
st ock MafeSdribad anbld Mit fdfdherds @ tzzsﬁ/?orr@f&n% &J&ﬁtﬂa@%%&ea stdck/0. Such corner

el ot or | DOREyen iR Sl e b et an

adhesi v etdchgcbatomdr@me( stadk of$hewirstdck nfategjal, 0gxamplephiitéddesitedithe bott om 1132 of

Lhe s ackyalie Sl ol kol skl o1 obBclinh B i gk g Sheet St ock

mat er 1 al ase | sanme, such as is shown
in Fi gs.thelpleies3320 arp gutgnd f’ﬁé’o@tbﬁnﬁ?ﬁeaﬁﬂbsl%lfetﬂ??@qf Pé&’@‘éStF‘Fkner 1192 are

Cap':) ur ed 1b&t THedsasd ip T}?Y@ﬁﬁdfoﬁuﬂ@ht]-:lﬂbﬁﬁﬂﬁcoﬁﬁ‘ef}adkétamko@r&ﬂ‘ﬁeh@@ﬂeds'[ ock mat eg ;3 al
1110 an /6 .0f .1he trap 11

r emai nsq'l %’%@’V%B%% arébgﬁqaﬁrg% therstack bl ﬁgocﬁg]agegai Tté}gﬁ ﬁ'i%@t ﬁnt o the stand
912, f orforexampe bythe- Eowsen Eigt40etherebp© siide andeergava dieddse fapri2ekelits e, by

i nsergi r'&l:kéth@?dﬂﬁ&ﬁ'uhﬂé%éthmck6(@19&@?009%"3%%!%@?I@n%é% bhss fapf t €d and

I nserte Iweenﬁﬁ{} Bg’?e ?’3}?;5264‘ ? he stand I n the manner
descri béd '5(5%0 P PerteE 8 ﬁeﬁfssm"ﬁf‘atf@a' 1f13)q' %@MP@ ®&uch that the
bal ed ststock matedd 11 ti:faks stightiy, et Baslistdie ofua foahesthiskndsOdf he jddkéter nat i vel y, the

bal ed stggk tolt?igﬁaémﬁ opﬁegt%mdoﬁ& &%gﬁ@ﬁ’fﬂ%eﬁﬁaﬂjﬁaﬁﬁai ?Q&rgﬁeﬁ ock material,
for exanple, when it esired to splice t two s s together. Once
the bal & °'§i'h1(9k 1106 is | oaded into the stand 912,

25 The jacket 1270 is then removed from the stand 912, thereby expasing the pull

straps 1198 of the release liner 1192. If It is desired to splice the upper stack 1110 to the
lower stack, either oné of the pull straps 1198 may be pulled to remove the release liner
1192 from between the upper stack 1110 and the lower stack and expose the adhesive
layer 1190. The adhesive layer 1190, compressed therebetween, splices together the

s0 ftrailing end page of sheet stock material of the upper stack 1110 and the leading end page
of sheet stock material of the lower stack.

It will be appreciated that various of the components and/or features of the baled
stacks of sheet stock material 1100, 1102, 1104 and 1106 and/or the stack of sheet stock
material 1110 may be combined to form altemative baled stacks of sheet stock material.

35 Forexample, the jacket 1112 of the baled stack 1100 of Figs. 32-34 may have a relatively
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the bale ties 1120 are cut and slid fromunderneath the jacket 1270 of the
bal ed stack 1106. The base flap 1274 and/or upright flap 1276 of the jacket
1270 are then pulled upwardly and/or outwardly away fromthe stack of sheet
stock material 1110, as illustrated for exanple by the arrows in Fig. 40,
thereby to slide and renove the base flap 1274 of the 20 jacket 1270 from
underneath the stack of sheet stock material 1110. Once the base flap 1274
is removed from beneath the stack of sheet stock material 1110, the stack
of sheet stock material 1110 falls slightly, that is a distance equal to
the thickness of the jacket 1270, to the base 18 of the stand 912, or to
t he st aciaroWwerstidih thas theokdtiraltties stadk obsHeotstdch enatdriaiahat it tdv@rs, 2B tRs j acket 1270

i s then JE 'Vﬁg ofﬁgﬁéf%éiﬁicﬁqmn%emém&%g p Rr?s'e Qratteﬂh%ké?ﬂleces traps 1198

of the re se |1 ner esrre e uppér stack 1110
to the |-°<bfﬁl@?s e jacket pierasilbiptraigrdn b, 383 dn gnsther smb@p@enul@aaqkﬁweb@s pulled to

Iremove {mﬁ bEthe Ba&4 étad&emozléw sf:recafru @?bmmrddaen ﬁb_?_l%?{he srr,]ér%pédlllo andltl 38
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stack of°f§1¢@éﬂ° ot hewt singk @ﬂieaaHﬂWatStlli furtper/ibe baledrgtanks 1100e1102ck®4 1112 of the

bal ed Sta?r@Md@&@rnBﬁ\bély@r‘rdy%ﬂﬁﬁdd\é%hdh aﬁ.%ﬁégwaﬁ’ay&r\ﬁgémeésﬂeuh@fcket pi eces such
I n anot her nbodi ment, the

as the | | eces |
j acket ﬁgjéggf ©.d% aqph@ﬁgﬁ Wﬂ?ﬁ?&“gﬂiﬂ‘g nggesEany e degigdafill 37 each i ncl ude,
inlieu fmmet.rﬁm staclof sheaisbutk opterialrd 0 dﬁyﬂl@: patraﬁy‘smgmdbdhh;ta]bd«etrandect angul ar

shapeg Qmﬁartmaret@s'farexa MP ich apeﬁrc@?ed syae.téeﬁﬁ%hé nes 1244 may

be spaced | nwar "Py rom t gu a openi n stack of sheet
stock neeBFRoHpd g i%'ﬂsweéﬁvoeﬁtar%e baI ed stacks 1100, 1102 1104 and 1106

rra%/hbe teqUI pp@rdmgmcfwhtotﬂ‘gts -aldetsemer.relaar% shoah sé\{b%?alwﬁﬁtrgeﬁénﬂﬁaﬁegtbﬂﬁr 119|2 in

ei t her - par el .grientations di scussed above. In an

al ter natpnﬁ'ﬁﬁ%g@ﬂ%ggﬁ%ﬁ%"@ﬁ%‘%g%%’ét%]/ee o lé%?é'? LTT@? LREFYNe rel ease liner
1192 ar énaghioposiich as the efpedesspbestdunhage sorvetsionfmaghivest 10sT68c00nander i al  1110.
Stillgf wrdher feediﬁ@ecd?ﬁééﬁﬂg %hl%kéatﬁehﬂg and]‘érQﬁnmpHg‘Qﬁre@@fbcliﬂﬂQénﬁl pgrnatively may

not incl ude suc dhesi a ease |liner 1192, for
exanpl e, L‘ﬂﬁa %PBE?FP@at ?@quﬁ" %ﬁw%’ﬂl 198 "ﬁgseﬁ rgay,pglsur}pgg%cg@g{op or desired.
Still furivdndn anyt sutabds laaﬂneobr is h ewnnatsndlkr tmittabdisddsed dole fonthe palligart i al | y

sur roundgebaiyy ﬁS{,\Iﬁ&hﬁtforﬁﬂg %ﬁ%‘&or&ﬁ@%{ @r@ﬁ%?ﬂdrt%ﬁu L‘erEncﬁxarrpl e in

applications in et ed stac ransported and/ or
|nserte&”"r‘i‘ﬂ“8'“8°%’f’%ﬂﬁ‘ﬁms are notdqurbpﬁ ngerbuinths sevesd ﬁgu[gs,gl@ refefp8f® are shown
several nambelsrafresent ikgbenlionems o fediurpsil | i ng assenbl i es and/or form ng

sections sut bgblRlalo HilRa bk AN30E MRS SB35 fEsoplich 2o the

af oredescri be ver Si i nes =20 910, for
f eedi ngW’tBHWrPé%ﬁeFH@@n‘mﬂl mcp@ftangmtrmé@fiehb%ampmd upsizeap) of thy fermingt st ock

Do PO Sy Bl o Pmer sim | o
to t hgf i e?%r B'E d’fﬂmﬁ)b ‘?,’QY'}GB?"T‘(%@ %”ﬁ gfﬂb%k'ég @'?PSF%"%E@teé'ﬁ'dm%%s f or m ng

sect ison sB¥G, o ptkihaefisiock mherdd.upport structure and surroundi ng conponent s
are not descfﬂeh@%rrﬁg{’se%%ﬁbézlnéllﬂie% Q?)ar?gf ﬁe%lurdgb%ﬁﬁandla'%ﬁshrc%r?rence 25

numeral s r sent
mem er 310, The constnctron member 131 0 whrch 1s also referred to as a gathering
member, includes a tapered or funnel portion 1314 and & tube 13186, which together give
the constriction member 1310 a funnel shape. The illustrated tube 1316 is cylindrical in

35 shape, although it will be appreciated that the tube 1316 may take on other shapes, such

40



Fig. 41 shows a pulling assenbly 1300 and a form ng section 1302 in_
accordance with the present invention. A constant entry roller 196 is

| ocat ed upstream of the form ng section 1302. Upstream fromthe constant
entry roller 196 is a supply of sheet stock material, which may be in the
formof a stack of fan-fol ded sheet stock material 1308 as 30 shown, or a
roll of sheet stock material. The form ng section 1302 includes a
pair of side guide bars 345 and a constriction nenber 1310. The
constriction nenber 1310, which is also referred to as a gathering nenber,
i ncludes a tapered or funnel portion 1314 and a tube 1316, which together
gi ve t he asbadngrd oel shapaderse secli@il On thefilustratdd exbvaary efibeiimdrt, @t r at ed t ube 1316
is cyli n“EHp'eFé%'pohan 43h8 @tubghg‘{s'&&gmarl lﬁte%\JaJ stmg&gggﬂgg%vﬂ s [5d that the tube

1316 may t& e on other s a es &' cross section.
In the i PP ?féfﬂeetapf‘é%btwﬂloaﬁ%@h%(!faﬂw@m lntqutub@ﬁéﬁe@fthmha@a 1314 and the
tube 1316mbath radas. iThé egstadios HEMBSTUBE REKbd MEIPURSLEDR AL fpn of the

t aper at transitions into the tube 1316 preferably has a
snoot hgrggényslé)ﬂﬁgéc%%t@trl ction nenber 1310 may be nade of any suitable

mat eri al , f orTie puliegyssembly 1890 isdomtedriewadtream of the fofrtiag Sattidn 1392 asisenbl y 1300

i's locat e@umtrt@m&ss&@ IR LIRRIAT b0 aslos 2 117t

transfer senbl é rst I ng yrippers 1322,
and a sel %ISEECP’éqv]E‘?‘“é r %@BW%T%?DMGMQ ﬁé?‘iﬁ‘di"f‘ﬁjf’ﬁaco%ﬁ’f@tmaa@fb@ppgﬁlngcooper ating
and opposansiating grippératiBany Toe bipers 33833, 137N 8re SaAsHRRY HHond 3&? edhid 1332 are
t ranslat f trate

L e A0 EORSELI b Sl By L

enbodi ment, each our grippers
1322 andngddes fouys gripperst 3eaandiaas Shabﬁf@ gnifefrely ereuinterantally peacediapagar t . The

?L I pper sTHSGDpas 18dpauf thierirst trérfs%ﬁﬁs@ﬁb@%%b Hﬁh%ejg% r1832 bitRe chlwsr S ¢ 13‘;’2 of
e seco can be r ase or out of phase
(as shown sfer ? %%Ingg 12@%3% é’é @H ghasgor °“f’ﬂgp"@?‘? (ﬁﬁé’?‘@‘}o E‘@@Zesé’ﬁﬂ 19332, as
shown, e@lﬁﬁ"ﬁﬁ'@@ Tae Qomwhiaﬁ FEni382, ras shawm, ddch havesessimeak sermitinpad out war dl y
openi gg &&@H—Waﬁshab@’ﬁ%‘dly éﬂéﬁm@&'} f ?ioqvé\%‘? Wp&ég’ %325% d {ﬂﬁi&r epl aced by

t he previol rib 9@)0 ers. herein
descri beff 319 %0;5 @ﬁ p{??é‘ S?fﬁﬁ‘éw@ﬁ@ﬁg&ﬂamyneraﬂy, any 0fibah$rﬁg operation of
t he dunndegerited grippess @n berasediimeachagfi@lly. St ock material is trained around the

constant entn f. side guide 20 bars
345. The si dgﬁaﬁféﬁ E[t)m'%%??l@q a?’ﬁ%ﬁ%%ﬁ%ﬁ Eﬁet% rﬂag r?ﬁ%et st ock
mat er i al TSR H‘Q(?a%ﬁtﬁéﬂeﬂtfﬂﬁé‘@f %Wémﬁsem@emeu@wr@ésldmme345) and gui de
the sheebarss4schesitegiidd bammﬁef&rﬁhrhﬁa %!r@afninﬁ@thé@ﬁé%%to ?niJa@e f a manner

| t o, Fi d 13. |
21 ¥ er nou SRR st fieh Befed g Soe e amiP g e s Shesl ok t o 11 om 1 he
f orm ng "Galesl Mhﬁ_wgtﬂcﬂonnmerﬁ%&ae rodneercsimitat iitictt dexorierbee il 310 25
|00 Al | tieBitobleFids 19 aRNRC In &t A haflRlefbbnel AOLANGIEAAN ARGt Y TOL |

196. ?e togﬁtﬁ }% ort| on 1314 an constriction
menber 125ATHEG OPing Shetia L3R in waichgase the senstictiondrasmlie1318nd per f orm t he
addi tasonatla"fllmd&stwsmmathckmatmaigohfhbe éonstamidnBy foilgp 196. dunnage into the

pul I'i ng assefi‘héﬁégéré@ﬂor?dﬁsxsﬂ‘ t?éﬁnﬁ’é:*mg%ﬂﬁ \ 'stnﬁﬁ nﬁ@e@ﬁ 3t151r°“9h the

tapered portion 1314 orces exerte 30 stock
mat er i alfUFE6 0 REShRRE Weéweefﬁ@cktmwwdwgrf@mdhe@mmai twnctiodohovenent of sone

por t i onsdiredting ke faheetstnﬁmtcmhha'gb irtéink @ulﬁﬂd e%rﬁkﬁy @bb ks Qfééttétdak‘s to advance
gg{ e ea%été’nal & ReLel )fwouﬁﬁ Inb! 'te%p%nteld ?ngorp )@M friction %ces egerted on qu sﬁe@?et stock
30 stock material from the wall of the tapered portion 1314 retard movement of some portions
of the sheet material while allowing other portions to advance more easily, thereby
facilitating inward crumpling of the sheet stock material.
The pulling assembly 1300, like the above described pufling assembiy 328,
performs at least one and preferably two functions in the operation of the dunnage
a5 conversion machine, Qne function is a feeding function whereby the opposing sets of
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The pulling assenbly 1300, |ike the above described pulling assenbly 328,
perfornms at | east one and preferably two functions in the operation of the
dunnage 35 conversion machine. One function is a feeding function whereby

t he opposing sets of translating grippers 1322 and 1332 progressively
transversely engage the strip of dunnage on opposite transverse sides
thereof to pull the dunnage strip through the form ng section 1302 and in
turn the sheet material fromthe supply of sheet stock material. The second
function preferably perfornmed by the pulling assenbly 1300 is a connecting
functi on whereby the opposing sets of translating grippers 1322 and 1332
def or m t tensiating gippdrs R aad)€33a proprEssigaiy tennsveekely ehdee def stripaf fihagea connect ed

strip of i I to connect

the. GunnipPRAfandiers Qe forsdt i)t RGN 3B offitn WS BKEER 2 T

vari ous TEgend Bdurafhestiest material irgmdkesenply 9f shedgtognmiateial.nThegeewdt i on 1302 may

o I 00 B P B R enodi ment

the t r5an‘gqeé?bygges@%ﬁ'%esgéfg%é@' gfﬁ%%%ﬁfaﬁ@%ldﬁ%ﬁﬁﬁ‘%gg%l y 1300 may have

f ewer ordurnggeamtoppositel sittesrthepdof prfoppecannd@astriprod ddrddds. @frcotrke oheonet ry of the
i . ' kCh hown. Also, th

o0 STt s b S, W U 101

| ength or dianeter of t > 1 or Tength or gree of taper
of the taper &iRsarpEHatedthat verousieatyrey ofithppuliaassembly 389 apdy 15 be nodifi ed
t o ef f eclornting deeticrni30Z inay teCdlierel 53 dohRvd diffdréie clianeetbirieg:s athe feedigdriqon of the
dunnage . nat i v re contenpl ated as falli W thin the
sco pegof fg{"ﬁ'ﬁ?pfr"% ;@ H?ﬁ?t&ﬁaﬁ{g & ?lﬁprllesénnﬂ agtﬁr_na | 6 m‘a%gm%rﬁ,é atrazgﬁ%'tg her enbodi nment
of a foraseemplieet320end 138901 e pulingmserarhive!3RP may have feyeegrargredtervent i on, whi ch
form ng el Gyrigped328 afR8L of Bk gsasﬁéﬂgloemb QrigRA0iaBRAEAOR32Maybd N t he
pulling senhl v, 130Q of Fig. 41.. The formng sectjon 40 is simlar to
the afo r‘ﬁ@eé?‘gp'\% gﬁ"%‘\“"&?hrﬁ ﬁﬁ’wg'eélf?'(wf’ lgnggor d@g@%ﬁpﬁﬁ%ﬁ@e i“%‘%i H&eudes a
f | at t endengttagrdinecdbgome of aparef the tapeied porli@v1B14 hithe forming sention 1362 ey h a
pre-f Qr Y m&iRidd & difebiBRferent charactertddEs ih HeFeQha 3G fokAL | des the
flattened,t%ﬁered pqrtfgﬁ 1§ﬁﬁean§sa.fﬂ%e_f§§g.nﬁ%ﬁé%ﬁﬂ%agﬁé e descri bed
t ube 137P- teh gemefivsRaracapiemalated a5 talling withinthe seope phihesprgseslly 25 al t hough it
wi || be dgipeciaventi@d t hat the tube 1348 nmy take on ot her shapes, such as
havi ng a ova .spﬁg | he.fl atte tapered portion 1344
I ncl udes gengpa' y?ﬂ?%ﬁﬁ%ﬁ?@%ﬁgﬁﬁggéﬁ?ﬁgwéﬁ mBEﬁ#B%? WF%*T%@O and 1352,
and a pdhe pPrgsenbiayratien, Wpich eamingwetian 134hisshewngpioxample IncomBisatioand 1356 t hat
filg gocaen gatfgmzbmg E%Lﬁinblyﬁ_ﬂm oaﬁg.l mzﬂn@ fﬂnﬁﬂ@@&ﬁ&r@‘l@?ﬁs dirRiRr Bk ggt t Omt val | St
an n aper i.nwar r.ds one 0 r in an upstreamto
downst r eazg?{?%ﬁﬂﬁgg .fonﬂf’g ?%ﬁ?’%ﬂ s%?eé’g'\lﬁgléﬁ%'”dﬁﬁé ﬁ%ﬁ?ﬂecgtﬁﬁer% FiRewal | s 1350
portion 1344 that functions as both a pre-former and a former.
The forming section 1340 includes the flattened tapered portion 1344 and a tube
1348. Like the above described tube 1316, the as shown tube 1348 is cyfindrical in shape,
25  although it will be appreciated that the tube 1348 may take on other shapes, such as
having a oval shaped cross section. The flattened tapered portion 1344 includes generally
triangular shaped top and bottom walls 1350 and 1352, and a pair of generally rectangular
shaped side walls 1354 and 1356 that are connected at their top and bottom edges to the
top and bottom walls 1350 and 1352 and taper inwardly towards one another in an
30 upstream to downstream manner. At their upstream end, the top and botiom walls 1350
and 1352 and the side walls 1354 and 1356 together form a rectangular shaped inlet
opening 1360 while the downstream end fransitions into and is integrally connected to the
tube 1348. The wide dimension of the rectangular shaped inlet opening 1360 is aligned
with the plane of the sheet stock material from the constant entry roller 196 (not shown in

35 Fig. 42). If desired, the angled corners between the walls can be rounded, and the walls
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and 1352 and the side walls 1354 and 1356 together forma rectangul ar
shaped inlet opening 1360 while the downstreamend transitions into and is
integrally connected to the tube 1348. The w de di mensi on of the

rectangul ar shaped inlet opening 1360 is aligned with the plane of the
sheet stock material fromthe constant entry roller 196 (not shown in 35
Fig. 42). |If desired, the angled corners between the walls can be rounded,
and the walls may al so be rounded such that the flattened tapered portion
1344 has an oval cross-sectional shape, as is illustrated for exanple in
Fig 43. During operation of the dunnage conversi on nmachi ne, sheet
st ock natey dlad ba munded such thabthe datttnediaperedisdriont? 3éhtiasienioed] bess- 196 and passes
t hrough § g[%q ening 1360 of the form ng section
1340. The@?@%ﬁ%ggkg%@tr orxlé?t(’)tnl 1 4%Oof the formng section 1340

pref orms and fipgeperat be%f”ﬂwn@%é@"@{s@@l@’aﬁﬂ’ﬂ%ﬁheﬂSta‘ﬁfd“ ldes the sheet

st ock matrsrddaround tHehenslamb&tﬂ:M@erQﬂd ﬁés@é&tﬁﬂa@ﬁ th@RREAGLIP Okdpe®n 1344 and the

Formed el S50 Gien bR g SERe by TS Pl R0l e Ehect otock
mat eri al fDTFEHQJ%{@E@Ui%W@nghﬁ andstreamlinésthe élwblstmcapat@dl gndgtidestned 344, friction

forces eéh%étts%izk%ténﬂ%ﬁg%fe 154@%eﬂa{eaéaaﬁerémmomwdhﬁet&§e50 1352, 1354
and 13561:%%t E‘ atte ed ta er ed t()ortlon retard novenent of sone

portions IFEeKIRERer S eehifnck materipl 3 ﬁ@cﬁP%@Fm?f’o‘%”tpl%ns to advance
nmor e easdunyagetifte lﬂetwlbrigeassémlihataon gAs shwat stook imargrbliiyghsedd tbrb&grﬁth@et st ock

mat er joal nanfhdy t%&?led%ﬁ\.‘}m&'&%&ﬁah IR ?ér[éﬁ Bhi Vor%fsh%et%fgc%&gna?ﬁ&{: 1380 in

accordance I nven |on 1380 i s

shown f ot 'éﬂé@?pﬂ@-?r 1?569%1a$apf thp figtiener teprsedmartion ﬁ@‘%@?m\’?m@ﬁ@ﬁ of Fig. 41.
~In the sto@he pbhiorstTard dﬁ@élgnaidnglgvhﬂévtﬁﬁwmg o&ﬂﬁﬂoﬂ@ﬁ? tﬁt}%ﬂ@adfgg%n‘é%gl ?gggnnul ar
array o n eI ers an
col | ect w%%ﬂfé lﬁatﬂ]ﬁg%gvﬁ% cbtg?pfﬂﬁ(gﬂbers%%éﬁc 6 t hrough which the sheet .
stock materi &lg. ﬁ‘h%f@‘@saﬂotherembodlnhem@“tafanw semnpﬂwiyamwtdeubermht there are
four f0lthep@sent ﬁ@éntlbrﬁ whlngfthﬁﬁé sdefidnl 9686 R3AG4h fﬂrpé'k%ltn I@%ﬁiﬂ@éﬁoﬂnt lally

paral | el 90 and | at eral aced apart and

ers 13
subst ant“?"ba"qﬁ?%/p"ﬂgﬁ Qfﬁe@BFYQ?’Q?eOf Figt $le /'R theigy44 M‘Wr F"@rf fmce%a 1392
pr ef er ab13g0 insludpsregraahulay aoyy éfmolieisdado ana 189Lapxaeraind19rmm§ tHebynsupported in a

sui t abl eﬁég%wﬁétg%d%{ﬁ‘ﬁgﬁ%@?%ﬁﬂ? 1§% ﬁ@\%&wtﬁéﬁ%ﬁs—{&ﬁ brackets 1396

may be l'i ween parallel rollers
such as e 8gssem dn b tiugipted sxerapiagy g@w:mwbﬁhe@@r%f;@arﬁgile@s, theti® be i ncreased

or desgr aase@hyapaddespamea@ld &ﬁﬁstaauauﬁbérhi%udoabn@mmrrénbt%gl 3§@£Hduétékbmy0n

Duri ng L nna n stock material is

trai nedos'grg%eﬁn dsu% SFP%H/ ﬂ@?@e F ?FF égﬁh’r?l&e 33%&@5% ¥ ough the

apert ur erdlgBey mget!m"yfcﬁmriqagn shape anthrolEEd suffieded inlal seitable®P@erahd 1392

t oget heritsfopfdiite §ﬁa@|a¢maa@t§1t39@an1elua&két@%m%tbe%a@elfo E&ﬂaab soNLO a strip
e

of dunn and_qui unnage into t so pul ling
assenbl ﬁfﬂ?@pagﬂg be%"eeﬁ' Haralf?i:%ﬁqr ¥ %}?E‘Fgf'@&wﬂaaﬂ?%ﬁ’!'m 1399 f°01 1 ers 1390 and
1392 zar exathple,canbe bereased nodesreapsl. asldesitt fdr alpartiegirconieathg dprlitsibn.t he rol l ers

1390 and 1398, ﬁ)pgﬁt\/o‘?lo?ﬁg'dnﬁr%ﬁgcﬁld'n ST At heBARE mafihigqs 2l Lhough 1n the

il lustrated enbo ttomrol ers 1 are spaced apart
about t N@ingdaRueH the soqstanteptry r|18§ errdenqssgﬁséfﬁaas@dh%méurpdﬁﬂﬁaf@elsgz it

forming section 1380. The rollers 1390 and 1392 together form, shape and streamfine the
sheet stock material into a sirip of dunnage and guide the formed strip of dunnage into the
30 pulling assembly 1300.

In the illustrated embodiment, the rollers 1390 and 1392 are the same size and
shape. It will be appreciated that the rollers 1390 and 1392 may have a different size
and/or shape. Also, although in the ililustrated embodiment the top and botiom rollers
1380 are spaced apar{ about the same distance as the laterally spaced side rollers 1392, it

35  will be appreciated that such spacing may be larger or smaller depending on, for example,
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35 will be appreciated that such spacing may be |larger or snaller dependi ng
on, for exanple, the particular converting application. Al so, although in
the illustrated enbodi ment there is shown only a single aperture 1386, an
addi ti onal aperture may be forned by an additional array of rollers, which
addi tional aperture may be longitudinally spaced from (for exanple,
upstream or downstreamfrom the first aperture 1386. Al so, such additional
aperture may 5 be different in shape and size fromthe first aperture 1386.
For exanple, in an enbodinent, the additional aperture nay be smaller and
positi oned downstreamfromthe first aperture 1386 so that the strip of
dunnage basgtieuprcinvertiogapplication. rAdso, slfseughin tse BIB88Gtadsnbadingrd thefeds med, shaped

and st r egfglvh Bﬁ?asﬂﬁl@é&éﬁufee@ﬂ@%ﬂ aHdi]ho?nél%érhﬁfﬁ%ek?é;fom?e% Bytn B S through the

addi ti onal Eert ur It ppreci ate at the nunber
of io rofPEOe W chﬁﬁiﬁfta?na.av%rwr%'a@f PR SRACHEN) (ORI 0 four  as
I '] ust r apstieant-or do@wsirgr érom) the fifsdapertng 1S86; tAIsRNsuLR SUitoRY abstitdidgy t hree or

Tor e 1201 hifordt ifAf5)d il 5d NG BESR BLocloBh BT el g cont enpl ates such

alternatives I'n SI ze né"aﬂetween the rollers
and/ or tfebogimeant; éheégd'ﬂmﬁ'r?@dfquﬁEﬁéb@/smﬂﬁgend@aatﬂnm\welreammtbe embodi nent

3;1 | 2hf ]9 (r)ﬁrstrwesﬁ_géet 1389 @% &%%ﬂe 5tfp aﬁ&:ﬂﬁéée?ﬁé‘s.n%%raugh nd i aBérﬁbﬁ;f'fr?g? Isg\éec\: 't ﬁnt e
Ty e P, S G ey ming ohdopsen PSS P 25 TREO9Y & oi i | ar 1
t he af oribwegtihe bdditioha apertuge. S3#itt fuirtber, L 88 Be agvaninpdd thdtdtie rulmberrodl | ers 1412 and
1414 Qavgy @Qﬁ&ﬂ-.vaeg@dtasm&ﬁée%& tﬁerrmt&m f(;u?Psr :ﬂma@ tg&%@ﬂ ers 1412 are

| ongi t udj na spaced apart fromt de rolTers ¢oncave shape
of the rib¢ foewgg i@?ﬁ% @ﬁ@mfbmilaq%hwea@r mpiedelies a5 doskied Tha resepYof t he sheet
st ock nadiamédihvertonsdp@mplaes e&nb&ém&s ih it shallel 8155 qdahlif} addishadiigd 4. Al t hough

not illq%sewe%}m%m}egean o%%?é/eﬁ-tu Pg‘g?‘g‘%é%i ng the rollers 1412 and 1414 may

be nmade I'tudina that the | ongitudinal spacing
bet ween di ffeF@n‘E sheysyad Anatir e @IWOWOEW@a%d4mindwr®a®ed as desired

for a|1@arw1}nqw FBseROMEAticn| wgga@m.ﬁm[&mme% §ﬁbwn%.§émﬁ,f9@. nt |h|e i1 ‘iZE rzat eg
exenpl ary_ n sets of rollers an
1414, theé® B@@&%%@%Ipﬂf%@s?r%@%ﬂq EF'Eoﬁt g%@&?‘@%s%‘gf‘ WiPSer of sets of

rol | ers. didlar odbegibredestribed forming eeation 13586, exndpd thatthea tollera ¢4 f2andiag secti on 1400
o t om r o b1, S ca ey QlfebParkfiharop MIPRALR roefe s 285 MBRARGN° 1 4 O o1 B o1
Tur ni ng . riBAced@Pet fpm the side prliprs 114 SThewencaye @ﬁmﬁflmﬁe’ﬁﬂeﬁ WidAeth there are
first aand14sofasﬁtatesndxwpmlrdmmggafmsmﬁabtbe&néxér&ﬁasa@dqebé&’e%s bewedrithsli nal |y spaced

dounst r ed gl B2 ARL I, aheldn dof e 3fie ROk B 520 SaRiRIBRiN et 1 1 om ¢ ne
first pulWi%endiddemeybe ma@o ibs loagitudingllyradivstalde soribaties longiudnadi i | ar i n
const r uctspading teivaRA diferdhtsats of fudrd ﬁagﬁé"iﬂ&\‘&as‘éﬁ oﬂﬁ&?e’é&éo% d@sireli 7
af or edes Cp%}ttlc::)u gr c%r?vn ﬁltn& Ia;%hlca on. rTRIso a[though the i r?lug}’:[‘e'xted exem;gary gbrmlng section
25 1400 includes two sets of rollers 1412 and 1414, the presently claimed invention
contemplates any number of sets of rollers. For example, in an alternative embodiment
the forming section 1400 may include four sets of roliers, wherein first and second sets
of top and bottom rollers are alternated with first and second sets of side rollers.
Turning now to Fig. 46, there is shown an embodiment in which there are first and
30 second pulling assemblies 1430 and 1432 longitudinally spaced apart from ane another.
That is, the second pulling assembly 1432 is downstream from the first pulling assembly
1430. Shown upstream from the first pulling assembly 1430 is a constriction member
1440 similar in construction fo and similar in the manner of operation as the

aforedescribed constriction member 348 shown in Fig. 12.



Each pulling assenbly 1430 and 1432 includes a pair of transfer assenblies
1450 and 1460, and each transfer assenbly 1450 and 1460 includes a set of
transl ating grippers 1452 and 1462. In the illustrated exenplary

enbodi nent, the transfer assenblies 1450 and 1460 and gri ppers 1452 and
1462 thereof are simlar in 5 construction and function in a manner simlar
to the transfer assenblies 1320 and 1330 and gri ppers 1322 and 1332 t her eof
of the aforedescribed pulling assenbly 1300. In accordance with the present
i nvention, the first and second pulling assenblies 1430 and 1432 can
operate at different speeds. In an exenplary enbodi ment, the transfer
assenbl i es 1456°cHRYIingAseEgTy 1436 ard t43R includds|a paly oblemeiebbsgertliB®1450t ate at a ro

sl ower spaadl1460pdndleleh tahalebis8Em@ip $40Rhd S0l thesd: %ﬁ%ﬁsﬁlﬁ&atehfeol; Imrafit by the
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pulling a | 43 hereby to cause the strip o

first pul ?ﬁ?ﬁg&? Sa%&g ﬁ%qoveéﬂlgéhet%’sS%te@?’iﬁﬁ’ﬁlfa@(fmb%@?‘ﬂtda? Kensfey bet ween the first
and secon@sysuibligsrigsGasiddil aregripdad 145adnd 482 thefaet Brelspigi th udi nal  crunpl i ng
can incge [ i : ; ' .pr ce the first
pul I'i ng agﬁ%ﬁﬂé‘@" i‘%?%ﬁcaﬁlﬁ ﬁq%gh%%rﬁ%{t%hﬁﬁ Jaggé\{%ggegnf’orqgseﬁsg%ﬁmﬁe transfer
assenbl i e8"AHPHS h3P2and 3337 theraef 9T iba pioredescrlasionting/asseray £396. 1432 nay be

E IV ieslvitnigy ity siinci iihitae ikt L s ST
transfer a@eﬁﬁf%ﬁﬂ%@%&?\ﬁ%iﬁeﬁ%S%eied%a{ﬁﬁﬁﬁ?ﬁ!pﬁ‘ﬁ’g‘é%@gm $1430 and 1432
can be coliptsiad asssgblicsdf5Q and446Qofitherecondmuiier ashgmisy $43e edlate aidiicer to ef f ect

di f f er hngsidRerspaadsan thd trail i t assenbl i es
g otk he ol o 36naRE 454 Sibg'of o s Rubb BBHEY 223col y 1450

1450 and 0,.an B he grl p eré)z 1452 an :

and 1460 ‘f@ fergdy g egys F*I%’%‘P dynnegeipimediby therfirt pullinugesemblyridd®io pul | t he
sheet mat be trumpl¢d lagitudissliy beteeert thefirstune teoond Qulling aysehiblisaugho ddge constriction
menber 144430a h | | ; ecK] that is, connect) the
strip of g%ﬁn?@%@?@%ﬁfﬁﬁ%ﬂ%?% %Bgieosﬁ‘ﬁkﬁgéfé@%g%?fgﬂﬂﬁgﬁ he respective
25 pul | i nﬂ°%‘é°§§%"?@§tpl'lﬁ3©a$§ﬁ@b'ﬂﬁﬂ: For exanple, the grippers 1452 and

1462 ofs the f ilwatenollinientof #RS@itcn, théd @hsiBRdssBaMIRs 345 nli Qi Si ze geonetry
142"t ner e ) sbMndl 148 5icP o iy B a0 e oent YRt FAIOW ¢ or nat vel y.
or addi t i BRBPeyia respective ndereadentidrive metiiasisms A6 Actiave b4l ering speds. i rst pul | i ng
assenbl y AGERVERYhE Gahshir 5hbiesSiRas i UBOHR BB ARG LAY Hheat er
1432 can be coupled together in a suitable manner by a speed reducer to effect differing
20 speeds. ltwill be appreciated that the transfer assemblies 1450 and 1460 and the
grippers 1452 and 1462 of each transfer assembly 1450 and 1460 may have differing
characteristics that, for example, pull the sheet material (that is, feed the sheet material)
through the constriction member 1440 and progressively crimp and/or kink (that is,
connect) the strip of dunnage at regular intervals as it passes through the respective
25  pulling assemblies 1430 and 1432. For example, the grippers 1452 and 1462 of the first
pulling assembly 1430 may have a different size geometry or aperture than the grippers
1452 and 1462 of the second pulling assembly 1432, thereby to provide for example a
connecting function. Altematively, or additionally, the transfer assemblies 1450 and 1460
of the first pulling assembly 1430 may be laterally spaced from one another at a greater
30 distance than that of the transfer assemblies 1450 and 1462 of the second pulling
assembly 1432, thereby to effect, for example, different transverse crimping on the strip
of dunnage.
Referring now to Figs. 4749, there are shown three embodiments of pulling
assemblies 1470, 1472 and 1474, respectively, in accordance with the present invention.
35 The pulling assembly 1470 includes a pair of transfer assemblies 1476, each including a
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30 distance than that of the transfer assenblies 1450 and 1462 of the
second pul ling assenbly 1432, thereby to effect, for exanple, different
transverse crinping on the strip of dunnage. Referring now to
Figs. 47-49, there are shown three enbodi ments of pulling assenblies 1470,
1472 and 1474, respectively, in accordance with the present invention. 35
The pulling assenbly 1470 includes a pair of transfer assenblies 1476, each
including a set (four in the illustrated enbodi ment) of translating
grippers 1482. The grippers 1482 are simlar to the grippers 1322 and 1332
of the transfer assenblies 1320 and 1330 descri bed above, except that the
gri ppers sagRump thelusivtetierinhadiment) phigasiating képpersdftés t Thegpres7@8dr ot rudi ng
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transf qg @Ed"p@@ftﬁe 49 Br AR aftar IRk dtit & Uahrlale B AMdde@hy ErsRRAt Stock materi al

passi ng there vufén in a mnner simlar to the aforedescribed transfer
assenbl i eésg H 61, 1320 and 1330, 1450 and 1460, and 1470. The
protrudi ng el eimemptiinglat8emiily 147Ri(eg aB) ipclwiag a gair tftimnsférargmbetsdd80 nat eri al to

rovi de a_ g e pullin
gf fect of eg@eﬁgﬁ?? b&dcé(\%sdsﬁg rrglf rhbs %%Ilﬂﬂﬂ’ ‘;f?ﬁ{trrgﬂlgg ﬁ%h eﬁ'gﬁt 13%1484 maygal SO
function &4& §'E‘ﬁ‘ch‘|*Haﬁg3’ Bpd/ %éf’f’@eﬁ‘fe'i‘tr?bth? PW&B?“SQ ?’%"tsp@?gf Bliderenthe sheet stock

nmateri ab  as, fortexarspl@ dvapeetiedlalahveeidg apflieation amiss eansfeemibabess 1900. The
prot rudi ”gatﬁér%HEBE ?augés?pbun%?r@ SH%Y oaﬁhélérﬁf?a%gﬂgtne%rbe%ﬁﬁﬁ{agﬁés9& the sheet

st ock mat I'tch together

over | appe&imidnie ihggipresiesarined %ﬁf@@ta%@fb‘diﬁs PaxasdiSal. 1320 /e 1§¥q 43978 aids in 30

retaini ngmdmearﬁ:hitap@ e ﬁr&l@ldﬁ @leﬁemé 14b4mm&%npédgagembehe‘éts’t¢da of dunnage is
r ansf
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dunnage hetween the transfer members 1490. The protruding elements 1494 ¢an have pointed
ends for penetrating the sheet stock material and can be of a length sufficient enough to
stitch together overlapped portions of the sheet stock material. Such stitching aids in
30 retaining the shape of the strip of dunnage after the strip of dunnage is released by the
fransfer members 1490,
As is shown in Fig. 48, the pair of concave transfer members 1490 define there
between a dunnage transfer region 1496 having a substantialy oval or circular shaped

cross section. Consequently, as the transfer members 1480 urge the strip of dunnage
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through the transfer region 1496, the transfer nmenbers 1490 transformthe
strip of dunnage into having a generally cylindrical or tubular shape.

The pulling assenbly 1474 (Fig. 49) includes a pair of transfer nenbers
1500 each having a cylindrical outer surface and a plurality of protruding
el ements 1504. The 5 transfer nenbers 1500 gather and |l aterally capture the
sheet stock material passing there between in a manner simlar to the

af oredescri bed transfer assenblies 359 and 361, 1320 and 1330, 1450 and
1460, 1470 and 1472. The protruding el enments 1504 frictionally engage the
sheet stock material to provide a nore positive grip on sane and therefore
i nprove tiheughtthd irangfepfetion 1498f the ransfen rleimbers 4480srrpblprl g dip ofi ke t he
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conver t i nepoaghatb istitett together BGRapped portiorswf the sRéay stoclopateriall Joh stitehinge i s shown
yet angt ' A i s}@?e@i,ﬁ, cRlicdadice with the
presen%’ Pﬁc&éﬁ@%ﬂﬁdﬁﬁéha%Fﬁrﬁgh%gfggﬁégﬁ% I ncl Sl(lzleg@eqa first transfer

assenbl y bysbetrangter @ewerrp Pl r ansf er assembly, which also is referred to as
a gripper, intidwtddanrantefipai obdyianed rdsi0 mpobérs i 800akfingihers beteedrhe fir st

transfer assenbl 22.. T . . s simlar in
Const 1 ot SRTa Sengersiey |50 B Db AindiBr EBkY 336l °
assenbl i eGonsaRentynas ingBasiea members H5Mrgertheeirip qifunpacg HEqugh essenbl y 1522

i ncl ug?,s @an@ﬂepfe?ibﬂébﬁ%e HhhsRR flehbdd 3900 thabfoR e Biiig bRdualdgy inini fornl y -
circunfterenti al

Shaped apEe Paetsal e of rgopragior L o BEs Ao SE0 - L L™ L T et or
assenbl y thsaBradesdibaiqsotiuding elgmenip €494 of He pullimrasseathet47gthez® | or channel
1530, al sg, E@%u%fﬂﬂ%? aHRgdmétPoflthe Fotrudfiy@Rmei8abodTale pafi@pe) that in the
i |l ustrated exenl) ar.?/ ] . o
assembly 1474 will depend on, for example, the pariicular converting application.
25 Turning now to Figs. 50 and 51, there is shown yet another embodiment of a
pulling assembly 1520 in accordance with the present invention. The pulling assembly
1520 includes a first transfer assembly 1522 and a second transfer assembly, which alsc
is referred to as a gripper, in the form of a channel 1530 positioned opposite the first
transfer assembly 1522. The as shown fransfer assembly 1522 is similar in construction
as  and functions in @ manner similar to the transfer assemblies 1320 and 1330, and 1450
and 1460. The transfer assembly 1522 includes a plurality of grippers 1534 that are
preferably uniformly circumferentially spaced and preferably have a semi-oval or semi-
circular shaped aperture 1536. In the illustrated exemplary embodiment, the transfer
assembly 1522 includes four grippers 1534. The other gripper, or channel 1530, also

35 has an aperture 1540 (i.e., cross sectional shape) that in the illustrated exemplary
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enbodi nent is substantially the sane size and shape as viewed fromthe side
(Fig. 51) as the apertures 1536 of the grippers 1534. The channel 1530
preferably has a snooth surface. The transfer assenbly 1522 and t he channel
1530 of the pulling assenbly 1520 define there between a dunnage transfer
region 1542 having a substantially oval or 5 circular shaped cross section,
as is illustrated in Fig. 51. During operation of the dunnage conversion
machi ne, the transfer assenbly 1522, and the channel 1530 opposite
therefrom cooperate to gather and laterally capture the sheet stock
material and draw same through the transfer region 1542 | ocated between the
transfer S88MAY & subsiantially the semggize ans! shiaprasviewet &ors ihesidedFipd) material i nto
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Because of the reduced size of the supply of sheet stock material 1552 and the
constant entry roller 1556, the embodiment shown in Fig. 52 may be installed into a
25  cushioning conversion machine having a smaller housing than that of a cushioning
conversion machine for the Fig. 41 embodiment. A reduction in the size of a cushioning
conversion machine provides various advantages such as lower shipping costs, easier
delivery, more efficient service procedures, decreased need for storage space, efc.
In the Fig. 52 embodiment, the supply of sheet stock material 1552 includes a
30 single ply of sheet stock material that is foided, for example in half, upon itself along the
isngth of the sheet stock material so that, in effect, the single ply sheet stock material
has two superimposed portions or flat layers joined at a longitudinally extending edge
fold, for example the left edge in Fig. 52, The longitudinafly folded sheet stock material is
fan folded into a rectangular stack, and the series of folds together form a sequence of
35 rectangular pages which are piled accordion style one on top of the other to form the
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35 rectangul ar pages which are piled accordion style one on top of the
other to formthe stack of sheet stock material. For further details
relating to an exenplary stack of longitudinally and fan-fol ded sheet stock
material, and the nmeans for form ng same, reference may be had to U. S
Patent Nos. 5,387,173; 5,882,767; 6,015,374; and 6,168,847, all of which
are assigned to the assignee of the present invention and are hereby

i ncorporated herein by reference in their entireties. Duri ng
operation of a dunnage conversion nachine incorporating the reduced w dth
supply of sheet stock material 1552 and constant entry roller 1556, the
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15 material, thereby forming an expanded strip of flat folded sheet material, before passage
through the tapered poriion 1558. As a result, the fiat layers are separated from one
another, thereby introducing loft into the then expanded material which now takes on a
three dimensional shape as it enters the tapered portion 1558 of the forming section
1550.

20 A method of operating any of the aforedescribed dunnage conversion machines
10, 762, 800, and 910 in accordance with the present invention is how described. Any of
the dunnage conversion machine may be adapted fo include software coniro) of ramping-
up speeds (for example, during start-up) and ramping down speeds (for example, during
shut down), and also the different speeds at which the machine can operate during a

25 dunnage converting process.

In an embodiment of the present invention, the dunnage conversion machine (i.e.,
also referred to herein as a dunnage converter) includes controller software that is
pre-programmed to operate at a specific motor start-up speed, three operating speeds,
and a specific shut down ramp speed. In an alternative embodiment, the controller

30 soffware of the dunnage converter is programmed by an end user to operate the
dunnage converter at any desired motor start-up speed, any desired operating speed, or
any desired shut down ramp speed. As will be appreciated, the operating speeds of the
motor will be based on the characteristics of the motor and/or other drive components of
the dunnage converter. Since different end users may have different packaging
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I n an enbodi nent of the present invention, the dunnage conversion nmachi ne
(i.e., also referred to herein as a dunnage converter) includes controller
software that is pre-programmed to operate at a specific notor start-up
speed, three operating speeds, and a specific shut down ranp speed. In an
alternative enbodi nent, the controller 30 software of the dunnage converter
I-s progranmed by an end user. to operate the dunnage converter at any
desired notor start-up speed, any desirted operating speed, -or any desired
shut .down .ranp speed. As w k1 be -appreci ated, the operating speeds. of the
fmotof wil'l be based ‘on the characteristics of the notor and/or- other drive
conponents of "the dunnage converter. Since different end users.may have
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programlts MOR sUIBIRortRe dnd ustrsRBMmeErtiy applicatiost - sui t abl e .for. the end users-

ConVer i ng aPDI | Gl it imentl OMABhhE BLARY WAlolies WgRuF hown_and

descri bed. with respett to a cer referre - equi val ent '
al terations HEGmsAbrdiasRts; %H?Waﬁ?m%g’@ﬂi’ Mo '%P?Fé’f"&@n&ﬂ%“ fPed .in the art
upon readi sigsiétadin md&nmhaaaﬁingngd uddarstarslpemeSP@ﬁ@awmnaﬂd ariggedannexed- o
drawi ngs. | NaB@hds! ula‘i‘% anoarbﬁseunws@w&mwmﬁém&dsﬁaﬁﬁeerned by the

above d?ﬁgrigggﬂs | nt e T ggpe%rgdgwc% "%PQP onsgg&emeqésmf?a/dug.gg%oconpom tions,

etc.), eren descri be such
i ntegers .ar ereferﬂnee‘faéﬂmtﬂ@s Jiged tedepaiprisuch intgersaiaintaidat o RpreEPMhdi cat ed, to any
int eger whi cmasdeeﬁtﬁ@mquidaed quaﬁhlfegadhldhtpﬁmizmﬂne epkcifield unctiod & tikescr i’ bed i nt eger

(i.e., th FLEU@%EQ{]QIA% a‘?lg!'@qfﬂrz)l ), Vg.nh&u?\pﬁbg aﬁg structural ly *
'equalent to ose struc vﬁrﬁ| tion in'.the
herein il | ustquieien odiesdsg i%f’é'i‘ﬂm'%‘ﬁ f@&%ﬁ’&f‘f?@nﬁ? n ‘fs”? i nvention. In
addi ti on, whe:demplayprabcidmwoambodlm@m@h@n‘@ﬂﬁm-hbaﬂm&mhﬁmania-ﬂarhave been
dﬁtS)C(rji bed abRyiGre Wt thdlinveRtioR RIEY haldbebideycribdtiRb&b wltidsedto dnlylohesdrr at ﬁd e
-enbodi nent s, Ee:ﬂ!mﬁ For er -
features of ?%%r&ély%%%&%% I%%?hﬁgmhﬁgge%% es| re'% a'q@%atgvant ageous for
any- gi ven %or feas 9fdhpoler e m!m%?ﬁﬂsaﬁvbeﬁ?a eﬂ?@fg}'ﬂ"aig‘??%fﬂ"ﬁ“%ﬁ"eﬁr ovi des one or

nore of the d’)r(pbrlh@lara(gphcbh;m ures: a st'and for .a dunnage conversi on machi ne,
conprising: a baggspréed Mdntidifprodiisiond b mpidiofife MMM fgwiRBUNt €d t O the base and
suppor t ing at t he u pB@tand for a dunnage conversion machine comprising: a base; a palr of - .
upright guide members mounted to the base and supporting at the upper
20 : ends thereof a dunnage conversaon machine; wherein the guide members
~ define there between a channel for guiding shéet stock material {o the ‘
dunnage conversion machine. : .
»  adunnage conversion machine, comprising: converttng sub-assernblies
" whiich canvert sheet stock material into 2 dunnage pruduct. and an infeed
25 ) paper guide assembly upsiream of the oonverhng suh~assembhes, the
. infeed paper guide assembly being moveable between an open position
whereat access is providegi {o a portion of a travel path of the sheet stopk
material and a closed position whereat the Infeed paper guide assembly
guides the sheet stock material along the fravel path. .
30 « ' adunnage conversion machine, comprising: a pulling assembly which

pulls sheet stock materiat through the dunnage conversion machine

thereby to caonvert the sheet stock material into a strip of dunhage. the

pulling aééembly being powered by a pulling assembly motor having a

puilmg assembly motor axis; a severing assembiy which severs the strip of
35 .~ dunnageintoa dunnage product ihe severing assembly being powered
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20ends thereof a dunnage conversion nmachi ne; wherein the guide nmenbers
define there between a channel for guiding sheet stock nmaterial to the
dunnage conversi on machi ne. a dunnage conversion nachi ne, conprising:
converting sub-assenblies which convert sheet stock material into a
dunnage product and an infeed 25paper gui de assenbly upstream of the
converting sub-assenblies; the infeed paper guide assenbly being noveabl e
bet ween an open position whereat access Is provided to a portion of a
travel path of the sheet stock material and a dosed position whereat the

I nfeed paper guide assenbly guides the sheet stock material along the
travel path. 30a dunnage conversion machi ne, conprising: a.pulling assenbly
which pulls sheet stb@g kevernhasskrably rdur baviph a tdvering assampemoetonigrssi on machi ne

thereby to convert t%mé%%ée@'t'ﬁ' aﬂ%ﬁﬁb,ﬁ%&@i@%@ﬂ%ggs&nw dunnage. . t he

pul i ng assenbly being powe I Ng as not'or. having a pulling
assenbly notor axis; "RioslEyertsdde Eaéﬁﬁ?tﬁ?at\}b%?’@ds%a@'}@¥%""? kg ofdhe i p of
35dunnage i nto a dunhabmpepontigliation, ardiie seengrassegbly asocsiabyntdd&ithy powered by

a severinggassenbly fo d DisBarsiBMEhe SEpD Wap@tor axis; a frame
havi ng an f-shape confi %Jurtghtwon;ﬁ\?aherei nt er?e%uﬂ%?ng agtgs)senbl y nmotor is

mounted to the frame @B its axis is parallel to one leg of the L-shape
configuration, amd tlb@ackegirarsysty, capdand] §duradge convarsiorouatbied ads t he 5frane so
that its axis is par ghdh surbeel MRrePitRBInnbEoNersloh Badhms RARFosePNf i guration. a
packagi ng system cog%rvé%n&idg%ugéégnage conversi on nmachi ne; and a packing
surface; wherein the unn.E]e nversi on machi ne i s dirsposed above the

packi ng sdfface,* a ﬁ&@ﬂk%%&“%@ﬂ’é?ﬂ“g’cﬁ)%ﬁ%m’s@Wﬁﬁﬁigé‘o%nversi on
‘machi ne; a stock suppipplyassaitiobhicheippleisteetpiokl edeaisitetht dahagk naterial to the

dunnage conver si on NaGHirAGy maRRkh; hd A3RGWEHuIA bloliddR GRS He S5&ESS tO the
shock supply assenblg. @%c agi ng system conprising: an el evated support
menber; a dunnage 15 'BRY 8FET machi ne mounted to the el evated support
“menber so that the a packaging system, comprising: an elevated support member; a dunnage

15 conversion machine mounted to the elevated support member so that the
dunnage conversion machine is suspended from the elevated support
member; and a stock supply asserbly which supplies sheet stock material
to the dunnage conversion machine.

. a packaging system, comprising: a stand; a dunnage conversion machine

20 having an upstream and downstream end and being mounted fo the stand
for pivotal movement; converting sub-assemblies which convert sheet
stock material info a dunnage product; and an infeed paper guide
assembly upsiream of the converting sub-assemblies; the'infeed paper
guide assembly being maveable between an open position whereat

25 acpess Is provided io a portion of a travel path of the sheet stock material
and a ciosed posilion whereat the infeed paper guide assembly guides the
sheet stock material along the travel path.,

. a dunnage conversion system, comprising: 2 dunnage conversion
machine; a stand for supporting the dunnage conversion machine and for

30 supporiing a stack of sheet stock material below the dunnage conversion
rachine from which the dunnage conversion machine draws sheet stock
material and converts same into a strip of dunnage product; wherein the
stand includes a pair of iransversely spaced upright channel members
having longitudinally extending transversely spaced apart left and right

35 inner-facing walls and transversely extending longtiudinally spaced front
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dunnage conversion machine is suspended fromthe el evated support nenber;
and a stock supply assenbly which supplies sheet stock nmaterial to the
dunnage conversion machi ne. a packagi ng system conprising: a stand; a
dunnage conversi on machi ne 20havi ng an upstream and downstream end and

bei ng nounted to the stand for pivotal novenent; converting sub-assenblies
whi ch convert sheet stock material into a dunnage product and an infeed
paper gui de assenbly upstream of the converting sub-assenblies; the infeed
paper gui de assenbly being noveabl e between an open position whereat 25
access is provided to a portion of a travel path of the sheet stock

mat eri al and a dosed position whereat the infeed paper guide assenbly

gui des the sheet st ogkd rBaRGatd valls dendiy iivamiiytiom e inngrdidhg galadiilsnage conver si on
system conpri sing: (R | he- supporting
The dunnage conver si @‘P\eqé{rﬁﬁﬁ‘iqﬁ‘g%%%%{‘@?9@6%%%%%‘*%%‘*}#g@g‘é{?a‘gf sheet stock
materi al bel ow t he dUVBER)E seaaaandhesistonserivaD theimel edaschthe sedunnage
conver si on machi ne dwalsandibee ¢an e disknorbiesen ik indgrdachgMalBEtBa Same i nto a ship
of dunnage, product; WhRY Blalhedlfnd! ifier ikGHoHAS o SRR frebialilgpnsver sel ¥
spaced upri ght channel nenbers havi nu? | on |tugl na ﬁ% extené’l ng transversely
spaced apart |eft an@hepispesmatefialpless. aaéheﬁgbm ptween e foptapdiexr sel y ext endi ng
| ongi t udi nal | y spaceguidervelig of tha nnd; aiwherein the shagklof sheestoekrelitaniglisi nwar dl y from

the inner-facing gui 8gpdeh bshiechtRufigh chdhfol Werien B tHARSRNIchany and | eft
than the distance

sides of the stack of sheet. stoc terial, . reat er

bet ween the | nner ed@@@be&g"{dﬁé’eégﬁeg&g‘m&awﬁ?lL&ﬁag'lmgg%eCFWS%Q'T he distance

bet ween t he i nner - f atpehine adthe durpdgeconsersanappghinedmvsishast dnck mateiek bet ween t he
front and rear sidesyebfrdfle stack of sheet stock nmaterial Is | ess than the

di stance bet ween,theah%ﬁggofﬁ,gtﬁngr tan&ﬂr%&%ﬁgésﬁ&maﬁr&?d; and wherein

the stack of sheet sto materia S sug pré@d between t ,uEri ght channel

e dunnage conversi machi ne draws
SEeet stanE mater| a: ﬁéﬂ.&hﬁ@%@%ﬁ%h@ﬁmfanhﬁgmmaangmmagulh-ar staﬁk of
sheet stock material, int machi ne, erein
the stand has a pai rtré)r'fsv? Fgﬁé%nggggﬁ@ﬁgr%ygg%@tﬁ%ﬁﬁﬁ%ﬁ%@ﬁ%@ﬁ menber s havi ng
| ongi t udi nal |y 15ext BfRRFRGINFFdnEFEpe sl fadnrquide walSant whessir theyng 1 ght

| nner-facing wal | s awidth between right and left sides of the stack is greater than the distance
' between the inner edges of the guide walls and less than the distancs
20 between the inner-facing walls of the stand, and the distance between the
front and rear sides of the stack is less than the distance between the
front and rear guide walls of the stand, the method comptising the steps
of: inserting the right or feft side of the stack between the guide members;
titting the stack such that first and second diagonally opposite comers
25 thereof are between the inner-facing walls of the stand; moving the right
or left side of the stack towards the respective right or left inner-acing wall
of the stand; ilting the stack such that the right and left sides of the stack
are disposed inwardly of the respective right and left walls of the stand;
shifting the stack [aterally towards the feft or right inner-facing walls to
30 substantially center the stack between the inner-facing walls.

. a dunnage conversion system, comprising: a dunnage conversion
machine for converting sheel slock material into a dunnage product, the
dunnage conversion machine including a pulling assembly for pulling
sheet stock material into the dunnage conversion machine and an outlet

35 ' through which the dunnage product Is discharged; and a stand; wherein
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transversely extending longitudinally spaced front and rear guide walls
extending inwardly fromthe Inner-facing guide walls, and wherein the width
between tight and |l eft sides of the stack is greater than the distance

bet ween the inner edges of the guide walls and | ess than the distance
20between the inner-facing walls of the stand, and the di stance between the
front and rear sides of the stack Is |l ess than the distance between the
front- and rear guide walls of the stand, the nmethod conprising the steps
of: inserting the right or left side of the stack between the guide _
menbers; tilting the stack such that first and second di agonally opposite
corners thereof are between the inner-facing walls of the stand; noving the

right or left side of %ﬂﬁ—‘a gg&gg&sén%iﬂﬁs&r\}a@brmam@eww@sgnagpt or left
of "thE St and; 1

| nner-facing wall ; tilt) ngeﬁpe stacth sgcthgéhat The right and
left sides of the stBWRTeReMREEAFRPERFINGREREPYMPresring St OlS ot i ve right and
left walls of the stantige ednvdddnmychidedacss thafront cithe syslehyandomgerds the | eft or
right inner-facing wall Snidhgfd@] RoichdhickaCiBlinh «4d W he pdpli bet ween the
inner-facing walls. a dunnage convcghﬁsg%p §%ste'% corgq;l sing: a dunnage
conver si orf machi ne fifembliRres s gt AKE LY EREFULEFT At 0 a dunnage
product, the durnageadiorege copivensionisestni. erwprisingl adennggegonyasibn ng assenbly for

pul l'ing sheet stock pRERS bidomefthdshbdl SodaRRag M MRES itdaciN@e hi ne and an

outl et through which,the dunn a . Ies X a stand,
wherein the dunnagedue'gﬁ?/%olméﬁrsgbﬁ%ﬁ%%%#@&'?ds%g?uygf%%@ﬁﬁ%rtﬁgég to the stand

for movenent bet weenth@siiPshdinaace g dseier lepdirendAeevesier PR/ | et of the
dunnage c@nver si on naedihgsdnblypsnd bland induding @bairtohigrighy gtidem  and one or nore
servi ci ng/ | 0adi N pOsdeNs WAFERupnl 68 Bk ing brebbmahel | g assendl y

faces the front of 1e. system fwgr _Oﬁerat or access tiereto g dunnage
conversi on system c%ﬁ'ﬂ)?fiﬂ?lcﬂ‘ﬁr' e 1R A4aage SV BRI HYORRY s or converting
sheet stock mat eri al muniedtodhegiandfatyeovprentibaiveen snopgiaiaaediotonver si on nachi ne
i ncl udi ng a sever i nowRRsEREYUNNafOtoNEAKA Hatighe tbchagty thestafof dinmagage to a

desired | gngth and e of i LOSEY SRl inRGassenbl y; ~and a
stand i ncffudi ng a pgflﬁ&g&ﬂﬁgylte 'tg%%c{;j{aﬁgno‘rf%ggeﬁgﬁ tgg vm'od’Lh of the upright
gui de nmenbers bei ng WeEakRs YRS NGSHEY H' 5deFh§e€ng? fiherein t he
dunnage conver si on nupddkt auideimempdrsot abl y nounted to the stand for novenent

l(:j)_et Wﬁen an oEer ati _nga@mdjgmvemwg ,cdnkms;;@utaaag@mﬁmsi onqmachi ne
i scharges the strip_of. : : one or nore
servi ci ng/ | oadi ng pO%alc{“I oﬁ@%@?@taf eﬂﬁ(}(&)e\r/‘ge]rmt%%lﬁ'{‘%éé rg[{/%tr&ﬁg assenbly is
di sposed Bet ween t hestaapHhgRip hgunracs fanpisioamachige i avolablymouisi B si on syst em
conpri sing: a dunnagge standvoe meveoentretebrnae ofegtingrosiicomhersgtheheet st ock
material into a dunn@ERgdbdrbiidn mattik iFin ADBHEHOELsIIA A Biedr e dunnage

conver si on nmachi ne isseNBJ é’%a l%ﬂﬁﬁ%ﬁguﬁeoduﬁrl} e&%%nfngéﬂg%va@nent bet ween

an operating position wh I ea e dunnage convVersion machine is in an
upri ght position andeastRartsly WegRe- servici ng/ | oadi ng positions whereat the
-dunnage canver si-on naleki seckof shett sfodomdteripldor useadith p dimegercowersiop5a  bal ed st ack

of sheet stock miterﬂaé&hiné.@émﬁﬁ?:Ws&&@fm@%&ﬁﬁk/ﬁﬁ&kp@pﬁmﬁhi ne,
conprising: a stack ed she t acket for at

| east partially sur rfg{i’ﬁ%%rﬁnﬁgrﬁ%es"g?u%ﬂq %sit :gaFd f eggt{o'l‘egbkg ﬁ%f’ﬂ e tie for

securing the jJacket to the stack of sheet stock material.

. a jacketed stack of sheet stock material for use with a dunnage

30 conversion machine, comprising: a stack of fan-folded sheet stock

material; and a jacket having botiom tabs that underlie the stack and that
are moveable away from one another o enable the tabs to be removed
from beneath the stack,

. a stack of sheet stock material for use with a dunnage conversion

35 machine, comprising: a stack of fan-folded sheet stock material having a
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securing the jacket to the stack of sheet stock material. a jacketed stack
of sheet stock material for use with a dunnage 30conversi on machi ne,
conprising: a stack of fan-fol ded sheet stock material; and a jacket having
bottomtabs that underlie the stack and that are noveabl e away from one
another to enable the tabs to be renoved from beneath the stack. a stack of
sheet stock material for use with a dunnage conversi on 35machi ne,
conprising: a stack of fan-fol ded sheet stock material having a top and a
bottom an adhesive layer at |east on the top or on the bottom of the
stack; and a rel ease liner covering the adhesive |ayer. a nethod of |oading
a stack of sheet stock material onto a second stack of sheet stock

mat erial, conprising *%hﬁﬁsgﬂﬁgfﬁﬁﬁf dheQJeQ%%.&'tl@ﬂtgntlfa%epdﬂ'agtﬁﬁ&t%gf st acks of

sheet stock material es|ve op of the first
"stack or the bottom d‘fesiﬂﬁ@a@é’d@?ﬁfeme%‘@l@""% @P’ﬂa)‘?@ the second stack on

top of the first -Stat‘aknemomuoemyg5mmm$stmmbmmuotmcdnwaqaage of the
first stack to the b%ﬂée%ﬂcf?%?t@ﬂ fﬂﬁﬁﬁ“@%ﬁgﬁ%ﬁﬁ&ﬁ‘g{" pd of loading a

stack of sheet stock eet st ock

material, &onprising SPH@°f:ﬂh%ﬂé§t°?5‘t'"aﬁf’%W'bﬁ“ﬁEf'ef‘Yer'§VF’ a&ﬁ'ﬁd?é'@d?&? st acks of
sheet stock nmateri al twifitshstach ool tetinve tHeagoond stapl) lidaditingthe deeonttop of the first

SE, ﬁck or lthe bottO{nt Q:tac!@&ﬂ‘i‘up%%@ﬂgts&&l@ﬁi'fere%f'ﬂeéhhéﬁ)e%&tﬁlﬁthle?oﬁ%teCOE/er'k ng tge
‘adhesi ve | ayer, setti e first stack; an

pul ling the rel ease IF‘R%‘E’S‘ F?@ﬁ?%@?%’gﬁagteﬁﬁpsﬁeﬁ& stacks of 15sheet stock
material to expose t Wenethahefidadies a siapkef sheghdack ytedahentopdieess ¢ackisonds the top
page of thg first st andetdiaknbieria)obritpHsingtiecsepodt. privddirgdicomd sebmck. a bal ed

~stack of sheet stock, g{g tstE& a@ﬁgwmgngdﬁs p@alegm%qusd on machi ne,
conprising: a stack a J acket 20havi ng

at |east Vivo flaps n- 3““%%%%@“5?%’%“5“%&%?|a(5ﬂeas%ﬁ ®or ner of the

oovering the adhesive layer; seffing the second stack on top of the first
stack; and pulling the release tiner from between the stacked stacks of
15 sheet stock ma}eﬂal to expose the agihesive layer, whereby the adhesive
bonds the top page of the first stack to the boltom page of the second
stack.
. a haled stack of sheet stock material for use with 3 dunnage conversion
' machine, comprising: a stack of fan-folded sheet sfock material; a jacket
29 having at leas! two flaps forming an L-shape cross section, a cormner of the
stack being disposed adjacent the comer of the L-shaped Jacket; and at
least one bale fie far seouring the jacket to the stack of sheet stock

material.
* a baled stack as set forth In clalm 18, whereln af least on of the ﬂaps
25 extends subsiantially the full extent of the adjacent side of the stack.
. & dunnage conversion machine for converting shest stock material info a

dunnage product, comprising: a forming assembly for shaping the sheet
stock material Into a continuious strip of dunnage; a puiling assembly
positionad downstream from the forming assembly for advancing the
0 sheet material through the forming assembly; wherein the forming
assembly includes a funne) poriion through which the sheet stock material
passes for shaping the shest stock materal into the strip of dunnage and
directing the formed strip fo the pulling assembly,
. a dunnage converslon machine for converiing sheet stock material into a
36 dunnage product, comprising: a forming assembly for shaping the sheet
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stack bei ng di sposed adj acent the corner of the L-shaped jacket; and at

| east one bale tie for securing the jacket to the stack of sheet stock

mat eri al . a baled stack as set forth In claim 18, wherein at

| east on of the flaps 25extends substantially the full extent of the

adj acent side of the stack a dunnage conversion machi ne for converting
sheet stock material Into a dunnage product, conprising: a form ng assenbly
for shaping the sheet stock material Into a continuous strip of dunnage; a
pul l'ing assenbly positioned downstreamfromthe form ng assenbly for
advanci ng the sheet material through the form ng assenbly; wherein the
formng assenbly Includes a funnel portion through which the sheet stock

gateri al pgs;_es f;)_r fb@!ﬁh aﬁﬁi@a%ﬂ?ﬁ&us%ﬁi&%udﬁ%&ébﬁhghﬁ&%fﬁ he strip of
unnage and directin or ne r S

a dunnage conver si on fopgd r?@w‘%?‘a"@f?ﬁ\}'gerf?'f"ﬂ as?ﬁgt’g'tfmsap "égﬁﬁ? erial into a
35dunnage product, ccshq:Hm&ermghrotmhmrfwmgasa%@b!mewnfﬁ@rfomp| ng the sheet

stoc{< rratgridal l?to aas%ﬁsemnaab@y]@@hﬁiaran@fufﬂgﬁmﬁhwmﬁ&ﬁmag atsEeHbLy t
positi one owns rean} I‘Of{l?{[a e O%ﬁhaﬁgaﬁéﬁ téék Q{G?H?I %%lﬂggf e sSnee

material tfrough the Ssenbl y
i ncl udes an annul ar awnpgesid digrting the farprdsiiig e tigAuing assrb §heet st ock mat erial
passes for shaping t haushgeioneisde kadhib & toatertingitheetistoek ediral ith adunnage and

directing the for rred %m)d éséi':’;ﬁ conver si on
? sﬁeéﬁh"stocﬁgngt erwﬁ% uling oA

machi ne for converting ral 1nto g%{gunna e product,
conprising: first and’“@@@%ﬁ‘?ﬂ‘b'bﬂf“llq'“ﬁ@t'%?é%%??%‘s’“o assenbl y

i ncl udi ng 7at | east twnugmgquaesferrmumbbwsmwrhemoﬁtemme@@amunnage
transfer region in opgg ﬁbr@ﬂe%em@ﬁleé@@&mﬁﬁenamadif@ﬂih@ﬁﬁtsblﬁ@ to grip

t her ebet ween t he She%vsfr@gﬁ?ng%ﬁ%&&?aqdﬁ as?bqlggﬂt?esg%?p t hrough the

transfer region, and an aperture
operative to gather &'ﬁ%rmtea’t‘@?t%ﬁPﬁa%ﬁﬁﬂ?t@afwﬁ@ﬁ‘ﬁther?'ﬁ@e% %t ock materi al

as the grippers nove rdirigegihe fripgers maua tHrasph thetpnefer; regidnpwherein theiiestf | r St

15pulling assenmbly '3, YRS b é%&n&%%ﬁtﬁe%n%d‘&sﬁﬁ%ﬂ@ﬂ and the second
pul I'i ng assenbl y is dowmn i

[eam sse and wherein
the first pulling asssﬁ??ﬁ‘f@}’"%%F%’fbg’éséwn%{e%?foﬁetﬁelﬁﬁtp@%% N n the second
pul i ng assenbly to |ohwiereindhe it pyfing peserpiheoperptes & pidiferomt sepgtilale  passi ng
through the dunnage tiisa8chesulingeanibly t20wyitatinatyagmple the iip of dumagachi ne for

converting sheet nmat ﬁggﬁhmyﬁﬁﬂh@mﬂmgﬁ%gﬁ;ct corrprl sing: a pulling

assenbly for advanci rial chine; the pulling

[0
assenbl y 1¥cl udi ig at? @ﬁ%etmf"(ﬁﬁ"ﬁﬁ'ﬁ@@@ﬁ’rﬁ:}"i’ g%emﬁxenfﬂ %3 one of which is
noveabl e through a dutmagepreductromprising: @giu@waswn@\sﬁmgmmmﬂleéhqehe ot her
gri pper and cooper at iyl thr@h e ASdhine tebolinyasembipRcsdrgat lesttask material for

advanci ng the sheet %E;?oggd grippers, atfeast one of which is moveable through a dunnage

transfer region in opposition fo the other gripper and cooperative ta gdp

25 therebetween the sheet stock material for advancing the sheet stock
material through the transfer region, and the moving gripper including an
aperiure operative fo gather and laterally capture therein the sheet stock
material as the gripper moves through the transfer region; wherein the
moving gripper with the aperture includes a plurality of projections

30 profruding from its inner edge to aid in gripping the sheet stock material.

. a dunnage conversion machine wherein the other gripper is a channel, the

moving gripper being operative in cooperation with the channel to grip
therebetween the sheet stock material for advancing the same through
the transfer region.
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material through the transfer region, and the noving gripper including an
aperture operative to gather and laterally capture therein the sheet stock
material as the gripper noves through the transfer region; wherein the
noving gripper with the aperture includes a plurality of projections
30protruding fromits inner edge to aid in gripping the sheet stock
material. a dunnage conversion machi ne wherein the other gripper is a
channel, the noving gripper being operative in cooperation with the channel
to grip therebetween the sheet stock material for advancing the sane

t hrough the transfer region. a dunnage conversion nmachine for converting
sheet material into a dunnage product, conprising: a pulling assenbly for

adv?ng! ng the shefet rmiu%ﬁ?danaemo@u?&msmc@mmgwuﬁmiaméai ng assenbly

including, pair of rotatable transfer menber . ncave outer
surface and a plural idf'va?ﬁp""ﬂl"%’tcp'ﬂﬂsﬁﬁj 5Pﬂ@§ﬁ%§%@n%ﬁ%&g§n&t he concave
outer surface, the t mtesélérougethbapchingidierpylingaseembly BEivding? kesofone anot her to
define a dunnage tranghgie tfaRGdr@Rmb&ISERPRIVING & BoncVB ButiISinRige g@QPEr at i ve when

rotating to gather an i‘iﬁ%ﬁ\'@fﬁ!@@%@ enﬁin%eifoﬁn%ﬁéabﬂute&g‘gé%bet ween and to

advance thé& sheet matf ) ransrer region, tnnage
conver si on machi ne f e teesfay Bembarpeing oppqggidends pogianether B9 d4in¢dnnage product ,
conprising: a pul | i ngusagarhidia rdgoh tarkvawenhmgd bdig cadperetivedrer i al  t hr ough t he

machi ne; the pul I ngé&%@g{sﬁ%@@&m&ﬁ&ﬁe B moftial RIcBLUAE, §nd AT er

menbers each havi ng al out'er surface apd a plurality of
protrudi ng el enents ERtBEEHEHeE mefRTd Hrughins FOFe €8P sur f ace, the 15transfer
menbers bepng i n+<oppasiutragatoterson machine fdn eanvitring diedel maderial ideimnage transfer

region therebetween, gaid.fdd0d, SRARRRG:A pulifg XB&biyiR baahdty theRndat her and

| aterally capture sheet .material t r_q'pet en anp to.ﬁadvap £ t he sheet
“material through the ﬁeﬂﬂ?ﬂf?hﬁ% ﬁ'?’ ed:uifﬁ;na ?&éyé‘gﬂq}_raﬁaéﬁ machi ne for
converting sheet mat aottile tpsfrmymbgrs gaoh baying 2 exfiplipahgrdar surepreandaf  f ol ded f 1 at
al ong their |ength anpdrgipbipethudig@fians eddneingirnthegi@idandutdacs/tie0c a dunnage

product - Qnpri SiNG: yGniihbinbles 1RG HHBad6 oRINARF LMk RGulnbg!. T O! ded sheet
mat eri al through the nachi ne;tmafgnt}GJ xpand] n evl c erative, as the flat

| Vice 0
fol ded sheet materi al"@}FpEegen eﬁ?'aﬂqu??‘gfﬁ’pgﬁ‘ﬁﬁw&"émﬁﬁ?ﬁcent | ayers of
the flat fol ded sheetgatigmed lefetelyl cafture shestmantenin dierrbetwaey afdio mivarreexpanded stri p

of sheet material; thg sRatk hbtaet BSSHTY tandtdredgiedl Ng at | east two grippers
movabl e together thrq ' s I 140140, 0ne anot her and
T

cooperative to griptahereewe material for

advanci ng 2he sane t Hﬁ""é‘d‘@’da*ﬁé“ef*ﬁfﬂ’g?dé’gt gaag theiplengtiid Rined ageder one of the
gri ppers includi ng anlfapded fuld iecribinmhe predubtocogptisingr a pilidg | at eral |y capture
therein the expanded assembly for advancing the fiat folded sheet material through the
maching; an axpanding device operative, as the flat folded shest material
passes therethrough, to separate adjacent layers of the flat folded sheet
25 material from one another to form an expanded strip of sheet maferal; the
pulling assembly including at least two grippers movable together through
a transfer region in opposltion to one ancther and cooperative to grip
therebetween the expanded strip of sheet material for advancing the same
through the transfer region, and at least one of the grippers including an
30 aperture operative fo gather and laterally capture therein the expanded
sirip of sheet material as the grippers move through the transfer region.
. a meathod of converiing sheet imaterial having at least fwo layers thereof
folded flat along their lehgth and joihsd together along an edge fold info a
dunnage product, comprising the steps of. using a pulling assembly for
a5 advancing the sheet material through the machine; wherein the step of
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strip of sheet material as the grippers nove through the transfer region.
a nethod of converting sheet material having at |east two | ayers thereof
folded flat along their length and joined together along an edge fold into
a dunnage product, conprising the steps of; using a pulling assenbly for
35advanci ng the sheet material through the nmachine; wherein the step of
advancing the flat folded sheet material includes noving grippers together
through a transfer region in opposition to one another to cooperatively
grip therebetween the flat fol ded sheet material and advance the fl at

fol ded. sheet material through the transfer region, while an aperture in at
| east one of the grippers gathers and laterally captures therein the flat
fol ded sheet mmat eri al ademcitigtee igtfolpmiahst muteriahinaeles mhdving griphert fogetlier ansf er

region. a method in j At I : flat fol ded
stock material from ghrg@gﬁg? Eﬁa@%mé 3%%%"5%%@@%?;%%{%’? mat eri al

before entry into t hdhdgbgiyesnde Tatigjied sheet matenaland gvaneg nmachi ne for
converting sheet mat esheshatenst throaghchertmaedes regiomabiltap apaotmmeini alleasy: a pul | i ng
assenbly faqr advanci ngg LR AieR Gt S 1l Biparhelh@cmaghicae; the pul ling
assenbl y incl udi ng a%ﬁ%gggé%#%%kgg%%g%@%ﬁu%?g%%g[\%rgipélhr ough a
transfer region in o t g e togrip

t her ebet ween t he -dunnregshod indlidngfsenaralifcpadizcantiayes of hefldiodedsimkst ri p t hr ough
the transfer: region, st bRARGHE REexPind i3 fanIsdcR BRESHREILGIENT an aperture
operative to gather anﬂh.ltg&eg%lsgﬁyr capture therein the dunnage strip as the
gri ppers nove througI‘F" 180 &S e?gi?égi on; and a software controller for
control limg the Speed dypragh@nysision raghingds eemerirg shegsbmakitide® conversion

machi ne wherein the shidedar@iuaoamprsing.cs pulisg Ssanblyicradiaasnyiie shaet oper at e t he
pulling assembly at %b?ertiQfmr&gmgﬁ%In%%ﬁFéﬂulli%%tyincﬁdirfb%l@@sgﬁoconver5' on

machi ne wherein the software ntro 'S a_programmabl e software
controller. a net ho&"ﬁ%’%‘?ﬂ‘ﬂ}’éﬁ%ﬁ g L@E?%'Fﬂi{eg?e?@]mf’q‘ff’%%“’@ﬂ%nage product ,
conpri sing the steps aéther asgicagperativein grip Higreheiwesni¥ioguinage sitiiiainci ng t he sheet
mat eri al tgrough the jRebhgies dumigs Sigthioli tiktsaifdfegos] wad s ieBg otche sheet

mat eri al | ncl udes m)v“)ifﬁgp&g)&pﬂ&h&g%‘%&ﬁEpe%eqy%ee?aer{gréﬁger region In

opposition to one anot 0, CO0 \ [l n the sheet
material and 30advan6épt'frﬁ5’9'§'ﬁ8’§td“'?‘?aqee°1"lp§f;X‘Fg?@g‘ﬁﬁ""f"‘%"%‘ﬂl‘ﬁsfer regi on,

whi | e an aperture i n iabsidregion agiresobivare toptrajienfpnpontslingdicsesed obthel | at eral | y
captures therein the gi@ebecmBf.erial as the grippers are noved through the

e 0O bl Eh Ul sy oA Shulor . P! 1 10

assenbly #p before st’d g a conversion
programmed io operate the pulling assembly at one of a plurality of
speeds.
* a dunnage conversion machine wherein the software controlleris a
' programmable software confroller.
25 . a method of convertling shest material into a dunnage product, comprising

the steps of: using a pulling assembly for advancing the sheet maierial
through the machine; wherein the step of advancing the sheet material
includes moving grippers together through a transfer region in opposition
to ane another to cooperatively grip therebetween the sheet material and

30 advance the sheet material through the transfer region, while an aperture
in at feast one of the grippers gathers and iaterally captures therein the
sheet material as the grippers are moved through the transfer region;
further including rarﬁping the speed of the pulling assembly up before
starting a conversion process,
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a met hod of converting sheet material into a dunnage product, conprising
the steps of: using a pulling assenbly for advancing the sheet materi al
t hrough the nmachi ne; wherein the step of advancing the sheet nmaterial
i ncl udes noving grippers together through a transfer region in opposition
to one another to cooperatively grip therebetween the sheet material and
advance the sheet material through the transfer region, while an aperture
In at | east one of the grippers gathers and laterally captures therein the
sheet material as the grippers are noved t-hrough the transfer region;
further including ranping the speed of the pulling assenbly down after a
10conversion process is conpleted. a nethod of converting sheet materi al
}nto g dunnage Er.odlﬁgqnethgpmrjva}iﬁgghdehﬁatﬁfﬁlemﬁadllimag_tas:iomgt. confpidirgi nﬁ assean]Y
or advanci ng the sheet, materi . n the step o
advanci ng the sheet ﬁﬁt‘%ﬁo'l us;nﬁgp@ji@égslégn&!){f%%d%ﬁ?ﬁ t%resge 0 %_t er through a
transfer region |n oppesh e Bachingtiereimtae sl AdvAndng tesbssbipaieev el v grip
t her ebet ween t he shegicudeRweiitgkipRRge Binmigh 4 fmsfetregdn mappesitibral  t hr ough t he

transfer region, whi lﬁ’"?ﬁ’g’?’gﬁ%#ﬁ%‘; e@ﬁmmaeﬁ)fp,gﬂ%t alQhd PPers gathers

and | at er afl y captures ) matertal as lF e F%rallggpers are noved
t hrough the transfer a@pediesheetmateialirougs fg danstr relpt. vhile g2 speed of the
pul ling assenbly to aruleadore oPBpbripped dathyrs ofd Igierally septupsdmwidhes peeds bef or e
using the pul l'ing asggihyeibiQs #@Y %aé%v@-hﬁ&%hﬂ@ﬁﬁﬁkﬁggigmhr ough the
machi ne. a nethod of conve "t1 ng . sheet g'a}l em | netg%l g ;ﬁrj}é\r%ge pr oduct,
conprising the steps fferiep esaRyd S RBIEAPIPYSAAS® g t he sheet
mat eri al tiar ough t he corserbipnneocessticcompleted he st ep of advanci ng the sheet
material 25 incl udes ;Riod\d caivériigShicet hAgRIIiReS dunhbge p@luch cdmpastgf er region in
opposition to one anqther. to Ak [ "Igdr}ﬁgg'pﬁyn g2 the sheet
mat eri al and advance eggpss%'eues@a%g@é% éas%ﬁt%hyhf?r%&{gaﬁ?t etr an\gﬁe“r3 region, while
an aperture In at | edquobfipmaghingbergp ihpslen o adyangng e shgehfteiBer a1 'y capt ures
therein the sheet natretdsamodsy giprersduosirpéreiglan Eanaferseglontiherpesiitn t he transf er
regl gn; 3Qfurther i n%%ﬁ@b%ﬁﬂ?@dﬁéﬁmrgi fheldbbtbdoR the BB AN ard rafAll R/Et
speed; and operating the pu hl a { 8
1. Astand (12, 912) fag\{ancg%& ??g'gaeter%@ﬁeu @F%ﬁnﬁ%ﬁ%ﬁ'ﬁﬁg ' %8?& lfL"(:f)) , conprising;
in atleast one of the grippers gathers and laterally capiures therein the
‘sheet material as the grippers are moved through the transier region;
further including adjusting the speed of the pulling assembiy fo ohe of a
20 plurality of pre-programmed speeds before using the puliing assembly to
advance the sheet material through the machine,
a methad of converting sheet material into a duanage product, comprising
the steps of: using a pulling assembly for advancing the sheet material
through the machine; whereln the step of advancing the sheet material
25 includes moving grippers togethes through & transfer region in opposition
fo one another to cooparatively grip therebetwsen the sheet material and
advance the sheet material through the transfer region, while an aperture
in at least one of the grippers gathers and laterally captures therein the
-sheet material as the grippers are moved through the transfer region;
30 further including operating the pulling assembly at a first speed; and

operating the pulling assembly ai a second spsed,
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a base (18); 5a pair of upright guide nmenbers (22, 922) nounted to the base
(18) and supporting at the upper ends thereof a dunnage conversion machine |
(10, 910); wherein the gui de nmenbers (22, 922) define 5
t herebet ween a channel for guiding sheet stock material to the dunnage
conversi on machi ne (10, 910), and the upright guide nenbers (22 922) have
_longitudinally.extending transversely spaced.apart to. left and right
i nner-facing guide wall's (30, 32; 930, 932) and transversely extending
| ongitudinal ly spaced front and rear guide walls (34, 36; 944, 946)
extending inwardly fromthe inner-facing guide walls. 2. A stand as set
forthin claiml1, wherein the width between right and left 15 sides of a
stack of sheet stock material (27) is greater than the distance between the
| nner “edges of the front and rear ¢&P®€ wal I's (34, 36; 944, 946) and |ess
t han the di st ance jbet weai (id)eiziftrraimigetmgsimutactne® 416}, (30, 32; 930, 932),
and the distaQ&%OQ&}meen the front and rear sides of the stack of sheet
stock material I's I"éss th%n_the“ di stance between the frontand rear guide
wal |'s (34, 36; 944, 938308k 3. Astand as set forth in any of
clains 1 or 52, wher ei Rpaitveupsghbguide msmberséd2, YRR I/RPARERAYG| s supported
bet ween t he upndpebiy s0the Weer ersibesds a fRige S@RRIsommachind@0. @i ght gui de nenbers
Eig gigg gui dﬁ tge SQ]@&&inﬁé@ﬁgmﬁ%%ﬁ(ﬂzﬁdz_z)ﬁjﬁinéiﬂ&b@%ﬁ@ﬁanﬁ@ﬁﬂeLSi on maCEi gg
: as the dunn conver si ws sheet stoc
mat eri al ther @F'&'Bgrﬁgeet Q&Emateﬁ!hﬁgﬂ’ﬁ%ﬂgﬁﬁ‘%@ﬁﬁ%@? %‘%@gﬁe‘% “conpri si ng:
a dunnage conwerigéiseiﬁefn%@f*rﬁ%962185V99‘P6‘jd'“ﬁ‘[¥ﬁ"‘%98‘?ﬁ/%‘ﬁ“?'?%¥5 Pt ock nateri al
i nto a dunnagesitpnotitidiner-fcing guibla walla (8. 3898 83254nd iranyyeesl fiéendim0, 910) i ncl udi ng
a 30 pul l'ing amgiemkiysphodont shSREk guidehik)(a4, o, 94p)84b)ierigisdisesdyst ock mat eri al

into the dunn € ghine (10; 910) and an outlet (650) through
whi ch the dunﬁ%@g%gﬁ% u@#aﬁgaﬁischarged; and a stand (12, 912) as set forth

in any of clains 1-3; )
2 A stand &3 set forth in dlaim 1, wharein the width between sight and left

15 sides of a stack of shaet stock material {27) is greater than the distance bebveen the
inner edges of the front and rear guide walls (34, 36; 944, 946) and less than the
distance between the inner-facing gulde walls (30, 32; 930, 932), and the distance
between the front and rear sides of the stack of sheel stock material is less than the:
distance belween the front-and rear guide walls (34, 36; 944, 848).

20

3. Astand as set forth in any of claims 1 or 2, wherein the stack (27) of sheet
stock material is supported between the upright guide members (22, 922) and the upright
guide members {22, 922) guide the sheet stock taterial to the dunnage conversion A
machine (10, $10) as the dunhage conversion machine {10, 910) draws sheet stock

25 material therefrom.

4. A dunnage conversion system, comprising:
a dunnage conversion machine (10, 810) for converting sheet stock
materlal into a dunnage product, the dunnage conversion machine (19, 810} including a
30  pulling assembly (328, 1300, 1664) for pulling sheet stock material into the dunnage
conversion machine (10, 910) and an outlet {650) through which the dunnage product is
discharged; and
& stand (12, 912) as setforth In any of claims 1-3; _
wharein the dunnage conversion machine (10, 910} is plvotably mounted
35 to the stand (12, 912) for movement between an operating position whereat the ou}tet of
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wherei n the dunnage conversion machine (10, 910) is plvotably nmounted 35 to
the stand (12, 912) for novenent between an operating position whereat the
outl et of the dunnage conversion nachine (10, 910) faces the front of the
system and one or nore servicing/loading positions whereat a feeding end
of the pulling assenbly (328, 1300, 1504) faces the front of the systemfor
operator access thereto. 55. A dunnage conversion system conpri sing:

a dunnage conversion nmachine (10, 910) for converting sheet stobk materi al
into a dunnage product; and a stand (12, 912) as set forth in any of clains
1-3; wherei n the dunnage conversion machine (10, 910) Is
pi votably nounted io to the stand (12, 912) for novenent between an
operating position whereat the dunnage conversion machine (10, 910) is in
an upright position and one or nore servicing/Loading positions whereat the

dunnage conver si ggdRRERERRHoh GachBd B, o f84s ieda ot tAedydtéralahdonk iver t ed.
' more servicing/loading positions whereat a feeding end of the pulling assembly (328,
1300, 1564) faces the front of the system for operator access thereto.

5 5. A dunhage converslon system, comprising:

a dunnage conversion machlne (10, 910 for converiing sheet stock
material info & dunnage product; and

a stand (12, 912) as set forth in any of claims 1-3;

wherein the dunnage conversion machine {10, 210} is pivotably mounted '

19 ko the stand (12, 812) for movemen! between an operating position whereat the dunnage

conversion machine (10, 910) is in an upright position and one or more servicing/loading
positions whereat the dunnage conversion machine (10, 910) is atieast partially inverted,
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