23 Cctober 2006 DUNNAGE CONVERTER SYSTEM The present invention relates to
a dunnage converter and, nore particularly, to a dunnage cgygﬁrﬂfr 8@? fan
fol ded stock material therefor that enable inproved | oading f9 % t he
stock material. s Cushioning conversion nmachi nes convert sheet stock "
material into a relatively nore dense strip of dunnage product which is
useful in providing cushioning in packages. Typically, a conversion
machi ne is nounted to a stand so that the conversion machine is at a

hei ght at whi ch dunnage product produced by the nmachine may be easily
accessed, for exanple, at eye level of the operator. Sone conversion
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According to anot aspéc e invention, an In paper guide
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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

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

The present invention provides a packaging system which provides easy access to
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 inventjan, .a i ng
assenbly notor and severing assenbly notor are disposed inagﬁﬂﬁﬁ§ﬁ§8h$
configuration to support a dunnage conversion nmachi ne having a conpact
configuration. 5 Mire pariicularly 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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machi ne i s di gposed abo e the Ki ng.. ace Accordi ng to anot her aspect
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the dunnage conversion machme thereby to convert the sheet stock material info a strip of

dunnage. The pulling assembly is powered by a pulling assembly motor having a putling
assembly motor axis. The severing assembly severs the stip 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 fo 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




The gangway provi des access to the stock supply assenbly. According to
anot her aspect of the invention, there is provided a packag%gg“%ﬁétggh

i ncluding an el evated support nenber, a dunnage conversion r 208 a
stock 5 supply assenbly. The dunnage conversion machine is nmounted to the
el evat ed support nenber so that the dunnage conversion nmachine is
suspended fromthe el evated support nenber. The stock supply assenbly
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25 According to another aspect of the invention, there is provided a methed of loading
a rectangular stack of sheet stock material info a stand for a dunnage conversion machine,
‘wherein the stand has a palr of transversely spaced upright channel members having
longitudinally extending transversely spaced apart left and right inner-facing walls and
transversely extending longitudinally spaced front and rear guide walls extending inwardly

30 from the inner-facing guide walls, and wherein the width 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 distance 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 including the steps of inserting the right or left side of the

35  stack between the guide members, filting the stack such that first and second diagonally




or left side of the stack towards the respective right or left inner-facing
wall of the stand, tilting the stack such that the right agf leftﬁéb? s of
the stack are disposed inwardly of the respective right antt P&fbe of
the stand, shifting the stack laterally towards the left or s right
inner-facing walls to substantially center the stack between the
inner-facing walls. According to another aspect of the invention, there is
provi ded a dunnage conversion system including a dunnage conversion
machi ne and a stand. The dunnage conversion nmachi ne converts sheet stock
material into a dunnage product, and includes a pulling assenbly for
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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 into a dunnage product. The dunnage
conversion machine is pivotably mounted to the stand for movement betwesen 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
partially 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




According to another aspect of the invention, there is provided a jacketed
stack of sheet stock material for use with a dunnage conversi on machi ne.
The jacketed stack 5 includes a stack of fan-fol ded sheet 5123(95 mgﬁp&
and a jacket having bottomtabs that wunderlie the stack and that are
noveabl e away from one another to enable the tabs to be renoved from
beneath the stack. According to another aspect of the invention, there is
provi ded a stack of sheet stock material for use with a dunnage conversion
machi ne. The stack includes a stack of io0 fan-fol ded sheet stock materi al
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Accor di ng, ha.anot her aspect of the invention, there is provided a nethod of
| oading a stack of sheet stock material onto a_secqnﬂ s{igck gf sheet stock
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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 iwo flaps forming an L-shape
cross section, a corner of the stack being disposed adjacent the corner- of the L.-shaped

30 Jacket; and at least one bale tie for securing the jacket o the stack of sheet stock material.

According ancther aspect of the invention, there is provided a dunnage conversion
machine for converting sheet stock material into a dunnage product. The machine
includes a forming assembly for shaping the sheet stock material info a continuous strip of
dunnage; a pulling assembly positioned downstream from the forming assembily for

as advancing the sheet material through the forming assembly; wherein the forming assembly




assenbly. Accordi ng anot her aspect of the invention, there is provided a
dunnage conversion s machine for converting sheet stock nags&%gl i 8 a
dunnage product. The nmachine includes a form ng assenbly f %%? é Phe
sheet stock material into a continuous strip of dunnage; a pulling
assenbly positioned dowmstream fromthe form ng assenbly for advancing the
- sheet material through the form ng assenbly; wherein the form ng assenbly

i ncl udes an annul ar array of rollers through which the sheet stock nmaterial
passes for 10 shaping the sheet stock material into the strip of dunnage
and directing the formed strip to the pulling assenbly. According another
aspect of Inelpes aifyaplipodian thrdugh ehichsthp shewt ek natedapasge foe sHagiag deon  nachi ne

f or convesicetihek et Hidh The machi ne

i ncl udes férs$ and secondlésm?Hlea;?t:}ﬁyglsa@'Ir F?% %ﬂgggﬁdg&ﬁﬂﬂﬁaug %enbly

i ncl udi ng BPM%ast two 15 grippers novabl e together through a dunnage

transfer regi dacardingampthei dspenhofttive ivRtichMBER G rovﬁ?déd a‘aQﬁHéQé &nlergot 0 grip
t her ebat V\ﬁggp"ny?&cgﬂﬁ,% g{; cmtape;%fm?%g i ?qe\é%cgq% ng{H%T"ﬁ same through the

transfer re ast  one @&g an aperture
oper at i vengl egafq'i@wg é?ﬁ?"ﬁé{ﬁ’%ﬁ@ﬁﬂw tWGQSECK hatedsl intotaenheststriptobck nat eri al
as the grdyppayesa pmunyessembweémohs@dwnar@wonﬂﬁ&omn m&ﬁbﬂ) the first

pull'ing ags st ream form n asse and the second
pul ling as s%b ¥h9’| SgeegH‘%Q?’rt@%ﬂhﬁrﬁecfmw&sﬁ”?@% whrigin fhe dorming §@ﬁf6‘b’y and

wher ei n tiRdudes prannylat array gf miissetvtolgh it tad memocandteﬁél@é@m fospeed than the
secondiop L&hbblﬁ@thé@ﬁ%@f’@édk mieferiGfg ihrelégib Bﬂ!ldnxag%r l’e%tl rggﬁ lhRRt, dunnage

passi ng tF % Iy dunnage trans cco I'hg anct ner aspect of
the inven g?ﬁs@P’B is provided a dunnage conver sion 25 machi ne for
converting shémrdmaaoﬂWaspem(ﬁfﬂ&rﬁbémmgﬁerpiscﬂiwabd a dhvhafiB@hieiford Ncl udes a
pul I'ing agssrbtoeY o @Eﬁ%@ eet nateri h the machine; the
pul ling assenbly r?%rg &(\sbg?m%@gaslfng%\%mg?ﬂﬁ@g gltrF‘?)'ﬂ% €® at |east one of
whi ch i s Adifestpiand ﬁ?ﬁf’ﬁ‘éj@f-ﬁmﬂaﬁﬁ&ﬁlhl@geeam Mm@essemgnmm(tmmatmpmotl on to the

ot her 1gr igippsrs madabrémagae.reawou@é&nnﬁelt@néfa%g?&ﬁﬁ é\u&h orﬁ%% tock f
e transrer

mat eri al naterial throug
regi on, ch?cﬁgééﬁ\%% '3”%?”%% ‘?e"t"}‘?csﬁ‘?éﬁﬁa‘ Rt oF ?QY?'éc‘rtSﬂPrS&mPve to gat her
and | at éhravahjhetspster egioh@ndiatieastume shibe prippee dicludiag en a@Huras the gripper

TOVES ¢ DrPUBelb Gaitsr SRS bty SR Ao NI b LOCITE DonSEipaer W LN { he

aperture |ncltu eﬁ 'i% roj ectlons Mits inner
edge to AINEiRUghiNss ngrtr?%"”sﬁﬁeé?mg"?@f?kplﬂﬁﬂéﬁe@bly 'SAt@wm{rdﬂmﬁotanot her aspect
of thevi rkeehtningrgssérhbgy anditise REaMdipdag @smag@;ﬁgﬁm@ P8firsidrmARCchi ne for
converti a chi.ne 1ncludes a 6
23 Oct obtra!a‘ra s%ﬁeénd’m{e[ﬂdtﬁérﬂs@ﬁ@&ﬁaasgg%’?y %3@2 ﬁg‘%‘ffﬁ@ SE‘FFggia”ﬁtiﬁ erial through
t he machisfeend P'H'é"gﬁﬁﬁmwgo @ggwﬁmﬂy ciuppole SrfrgJ o dyrmbge mhsingthatgibthe t r ansf er

- menber s eantagbRatistegragioponcave out er

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 shest material through the machine; the pulling
assembly including at least two opposed grippers, at least one of which is moveable
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 maving gripper with the aperiure 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
3 machine for converting sheet material info a dunnage product. The machine includes a




surface and a plurality of protruding el enents extending fromthe concave
outer surface, the transfer nenbers being in opposition to not

define a dunnage transfer 5 regi on therebetween, and being 333H@ﬁ§?25§8mhen '
rotating to gather and laterally capture sheet material therebetween and
to advance the sheet material through the transfer region. According
anot her aspect of the invention, there is provided a dunnage conversion
machi ne for converting sheet material into a dunnage product. The nachi ne
includes a to pulling assenbly for advancing the sheet material through
the machine; the pulling assenbly including a pair of rotatable transfer
menbers aulitg Fssembiyforadygndng dhre shegt maisrialthroughriteatachinpsdhapuin@ir al ity of

pr ot r udi ngsdalufRRkihg %E%ﬂbtﬁﬂbl& ErgHSrdr BRmBaS bﬁﬂﬂrﬁaﬁﬁd a Sonedvaeger the transfer
menbers being’in efl ne dun e transfer

a
region tHEREHRY %\B’B’%‘"WH{Rﬂdﬁ’gmS'er@%ﬁ@&%\"pmg"'\‘ﬂﬂ?ﬁ?"??ﬂ’%\?‘it&ﬁ@” a8ggat her and
| at er al | yvthectegpsfar reerstieeeieinhSn oppbsitidnad ortelapptbred dﬂaaadu@ageiraaeﬁe!ance t he sheet
materi gl rag?§nﬁh9&awb%ntgna@g;nggéoo{)ggﬂvgOmen RBRO] LAl AR Ry BpRet Of the

i nvention unnage con dion I ne for converting
sheet matssegt materiawq'@emeem angle agvapce) f%?y%l"ﬁ@‘ m%&aBBHOUQ'HFﬂf&ﬂ'S‘fPT at along their
| engt h anggigrpi ned t oget her al ong an edge fold into a dunnage product. The

machi ne incl des a i_n e f | ded sheet

material thro Cé;ﬁd{"ﬁgg‘%er ‘%ﬁﬁﬁ@ r@ﬁ% I?’géer{gg:/?% 8@/986&“% eeérogk{erg"& as the flat
f ol ded shueashingrier egnivertingsheeiauaterialinie a tinmegryproduch T§emﬁmeé“%}?%%ent l.ayers of
the flgt Jumhéifsgerﬁﬁlﬁﬂ'a&@ﬁcﬁ{ Iied shteét%&éaaﬁn@mttﬁ@machh@ tﬁé’(ﬁtﬂl’h@n expanded strip

of sheet materi al n i ncl WO ri ppers
novabl e t%@eé‘WYé?c“[dﬁ‘lg&P@E &" Fag'ﬁ rP@é]bSrﬁeF%qﬁﬁ'g%%’f“F@ﬁa% one gnof Eer and
cooper at i sudade@ndja pqurahﬂyef [Eritetding elembiite e:derpitng drent tist cylinuricd sushesethermat eri al f or
advanci ng E?f b%mlg gé?ho%l?c?oﬁe ﬂ&ﬁér% déflﬁ@é Qtﬁ_lhna@d%nﬁgr k§igst one of the

gri ppers |nc ure perat | ve lateral |y capture
therein t P@e%ﬁcﬁ@é b%‘fig ?‘15’13@?“‘@ M’B@T rofictp Bﬁ‘?‘eré’é‘d tefreally g YpRieet nove t hrough

t he trﬁnSrﬁﬁénaftﬁ@‘bbﬁ%weeﬁ@ﬁ@fdhdmc@m@%@t maeps eirough tHelrandférvegtoni on, there is
provi ded a nethad. o nver t

d. of terl two | ayers
t her eof fol ded®? déﬁg ag?tﬁﬁrgas?%gﬁr’}%elmve" foﬁ 8’3 p('ﬁ?‘}r{lj eggé %g%eaéop %egga%al ong an edge
fol d i nt onachide fon egreeringeheetmatariathaying atd@Sttwe IIay@reﬁveta@éfoiﬁe algig i ncl udi ng

the step Ml jGindRUddettiRBalRSA ewm{t él&hhﬁ tghSg@neat er i al
t hr ough St?&ged@c |rj1e vmdgr @@ @9% D .of E'g‘é;i?&jut he f| at nfeol ded sheet

mat eri al 'FWF%!B@"%?‘?’?&]yf@ﬁ%W@'F‘ ﬁ'ﬁﬁg‘é@#é’r Vanl"ﬁ’k?ﬁ%' tioysh Mest er region in

opposi #oi onadhme ;anexgamding devideoperotyp srsaiid flabfolded sheematéred setsween t he f at

fol ded_ ShebuBietd abadtoatPans: i fal thed Blettrkisitin gRaRsHa! 35 through

t he tran east one of the grippers
gat hers atﬁ(fP"“‘P“ expapgadyipyof srgbmateril; @1969“"199 i‘?éﬂ?llw Beudingtt BPH M%he f1at fol ded
sheet nat@ippété mavablehegelicr PRRGISa RarsfefTyion intdppssitioh to dhe ahdtienadder regi on.

cooperative to grip therebetween the expandéd strip of sheet material for advancing the

25 same through the transfer region, and at least one of the grippers including an aperture
operative o gather and Iateré!ly capture therein the expanded strip of sheet 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
. a0 fogether 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; wherein 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 flat folded shest material and advance the flat folded sheet material
35 through the fransfer region, while an aperture in at least one of the grippers gathers and




Accordi ng anot her aspect of the invention, there is provided a dunnage
conversion nmachine for converting sheet material into a du

The machine includes a 5 pulling assenbly for advancing theggﬁggqb%ﬁgﬂ@fl al
t hrough the machine; the pulling assenbly including at |east two grippers
novabl e toget her through a transfer region in opposition to one another
and cooperative to grip therebetween the dunnage strip for advancing the
dunnage strip through the transfer region, and at |east one of the grippers
i ncludi ng an aperture operative to gather and laterally capture therein the
dunnage str|ﬁ> as io thetg pers nmove through the transfer region; and a
sof t war e 'BERINGPlEss themin @)fﬁtfoBilepiShR}t mhlerial gpibe grinpkrstarempval! hravgh assenbl y.
Accor di nghairokteetegiaspect of the |nvent| on, there is provided a nethod of
converting s i al roduct. The met hod includes the
steps of usi nggcg dmg%?‘g‘h%fas%l?g‘g "Ve a*ﬁ%re%&&wﬂadﬁﬂwe%@ﬂvwnen al through
t he nachlfh@hlnﬁi%mvﬁﬁmmesttrwwﬁntas derchagearpdugt, the rsbigetinalmiees i al i ncl udes
movi ng sgrﬁum,eés%em%p iRl R ARtk BN PRl hpRROS] L1 on €0 one

anot her to c tivel t her ebet ween t ial and advance
t he sheet® 'i“:&i '“9@!”8%% Q%@P%@ﬂ‘@!@'éﬂogﬁt@gf tyugiihiraneferiadierpier ture in at

| east oneoppdsitioh toeong migieiasd gRbAIEIVS icadip therdbefnaks Me@%ﬁ?ﬁ%f&her ein the sheet
mat eri al é@%ﬂ%lh?thgrdh%ﬁé &rg{hﬁouPW%ﬁglslﬁ F‘e%#) az%hglgésréﬁxgqsﬁ egion; further

including ra mg‘ ore starting a
conver si d‘PF"H*“@é%EeﬁUW@fﬁﬁﬂeﬁggﬁlﬁﬁbﬁ ﬁte@ﬂ)p@tpturaiﬁerehéwadumge stomas t here is

provi ded tee griphdre thof th@OgH18E irdrRtr regi08 &hd H%ﬁf&@éonir&l%ﬁo?co%ﬂ&gﬁ product. The
met hod iy Eé%?ﬁ‘e:‘fnﬁ{?;ﬁ?g%ﬂéym using a pulling assenbly for advancing the

shee machi ne; wherein the step of advancing the
sheet mat eri aACOPWmB@d@Ber@BNﬂCMﬂgnnvpmibn.sthermgetdvﬂedahbmugdsfcanvema@sfer regi on

25 | 1 opRAsd: a@flallyo SBMAGONBRKL e FRABEHALIL M db bR, BLARG! ween the

sheet @}abl (a t he shee terial gq ansfer region,
whil e an aai)e yipre vwmas “'Péa%ﬂtf mafagal §rough fhe repchipg ahereijderiiapof and | ateral Iy
capt ures adveacieg the Sheet sihierdl intadamioting g&gpﬁ#%ﬁo@ﬂiepﬂﬁﬁﬂg'u @msfemy:&d t hrough the

transfer i @p%bﬂﬁbp 6 el dhther 19 %o?igﬁﬁbgly 8ﬁpn}%eregem%e&§%qo %\93 dr?gteg%lhai(d’ pulling

assenbly down a convers cess TS cordi ng anot her
aspect of9faES e \?‘39?% mgtarial hpquale the é’ ansfes vegiradwhile pe abesidredd atdestoaeeof ng  sheet

at er i al teyippete GuASSR REr@H.sobred DErchOHo! ARSI BBt 55 OF using a

pul I'i ng 0 vanci et mat rial through the machi ne;
wher ei n e@uﬁtﬂ@hé’h 41 @'H&éF?@PHQ%ﬁé‘"@FF@&HW% Féﬂ’eepﬁﬁtf‘%uﬂg@g nmovi ng gri ppers
t oget rer aﬁ%ﬁf@lxglh baforer saminger convegionprocess. opposition to one another to

cooper ati vel yA&Bﬂdiaﬂ%h&ﬁe?Qsﬁew{%eﬁdﬂ&téH%? E‘BFO%&% mét'ﬂgd ARoRENACe the sheet

materl aI gehrou r ansf er rein at feast one of
B%( it aimnageREodyet; gb%mgth%w@eg tf@ﬁ*h‘ipﬁ aftL@lﬂﬁla pyllingapt ur es
t her ei n wbeerblyé@tadventieg thalshassmatatal BFdugh B Snagkie; WRYe tﬁef&témgh the transfer

region; GiahBRg thh HletifhBk AALAS Hlfg 5%&%%9%91& tLrougrﬂae Pl regton
25 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 lateraily captures therein the shest 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
assembiy for advancing the sheet material through the machine: wherein the step of
advancing the sheet material includes moving grippers together through a fransfer region
in opposition to one another to cooperatively grip therebetween the sheet material and

35 adv_ance the sheet material through the transfer region, while an aperturs in at least one of
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assenbly to one of a plurality of pre-programmed speeds before using the
pulling assenbly to advance the sheet material through the chi ne, 3
Accor di ng anot her-aspect of the invention, there is provide ctaher 4%%+
converting sheet material into a dunnage product. The method includes the
steps of using a pulling assenbly for advancing the sheet material through
the machi ne; wherein the step of advancing the sheet material includes
novi ng gri ppers together through a transfer region in opposition to one
anot her to cooperatively grip therebetween the sheet material and to
advance the sheet material through the transfer region, while an aperture
in at | ethstrippas gethersiahelatprallp paptusesdhareinthe seerimpigtid paine ¢iRPSSEAR es therein the

sheet mafapd "Mro%ﬁ MBSl BREH RurthdrSnciua@yY 8&ludtihg Bb efect BEhd pullingf er regi on;

further i ncluding operating the pulli assepbl .aEH?auiglrst speed; and

oper at i ngFSERRY iR P ’E@%%ﬁfeypr%&m@mg‘g%ﬁﬁ%%:?éee%/s.'"g P | owi ng dr awi ngs

ar e appesgesbiifraaiancans shast matrig drdugh theewkhind5 Fig. | is a front

perspective woeuol o B HARBAS FORYAASH, BRrIBABIAR Ahd oblARsiiign  accor dance
égn |ver|11t|o. Ig. I's’'a

with the pre | rear Rers ective view of the
dunnage seatmateiabintorretinnase pedertsThereetiond ingeidgs th steps qj using g UGG ¢ | ¢
per spect Lagmiil Araanditths sethna¥riafih@ugtilthe AacHiriegwhefein the stap efxpl oded front

perspectiye view qof the stand of Fig..1 i i ndetail the
conponenf&adnadhe %ﬁﬁté"%ﬁai 'Hﬂ”d?? g'ﬁﬂ'?ggqflpﬁérs E’B?té\é@q B'Sél?s? B‘gée’?%%‘{?. ew of a stock
suppl y i in oppasitibo torane Binethes taeskpandtivélngripftherelsiiveen Heshesd elgral Attt eri al for use
In the, dH&Eﬁ&ﬂh&%gﬁ?ﬂé&ﬂhm@ﬁarﬁﬁgreﬁfoﬁ,%ii@én dpeflure hat eb@ ondofi s a front

e

perspective Vview 0 dunnage conversi on chi.ne and .stand of 25 Fig. 1,
with t hetf@@ﬂ?ﬂf&e@é&tﬁwéﬁ*%ﬂ'yﬁ%lF{?WBer§‘H6h\&th?qame£§‘ afg’eé’”%pee%vauq%i ng/ | oadi ng
posi t i onmovaprolghtthe Parsfey eyionffurthheindiingageratrgriverudinpassemihatde renoved f or
Vi ewi ng . i J ! rear perspective view of

t he dunnﬁé{;}bgguﬁ\%(?o %E)artlm%§ﬁp@l@%g%?bgg%gﬁecz%f&te?%n of the stand of Fig. 1,
with a hood aFhe fellowing dgwispeare geReReedigrRl g oML IRGEr si on  so nachi ne
shown (in an qRen iPeHbt beBpeceTiewdi i Gurhagd davesdievmadchionald asteinf t he dunnage
conver si on chine of Fig.. 1l . showing the internal conponents of the

nmachi ne, a‘é‘f‘?gfgg??o‘w?‘ﬂ'be ‘?rﬁseﬁﬂﬁ\f‘?{“boﬂ‘i lines a frame, cover and hood of the
conver si on meEiiZiea redr RSspecive biew of@dnngegconygrsion rpchingydid slng &l per spect i ve
vi ew of ejdunnage conversion machine of Fig. 1, with the hood thereof in
an open pdsition to permt view ng of the internal conponents of the

machi ne. Fi g.Fia.® is & frgntjpgispeciyeyiew %5@5??‘\#@'\% ew of the dunnage conversion
machi ng of Fi Eg. 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
30 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.




5 with the hood thereof in an open position to permt view ng of the

i nternal conponents of the nmachine. Fig. 11 is a perspectl 3

pul I i ng mechani sm of the dunnage conversion nachine of Fi g 9“9 3 B?ﬁ?l i ng
mechani sm bei ng shown nounted to a frame of the dunnage conversion
machine. 10 Fig. 12 is a top plan view of the pulling assenbly of the
dunnage conversion nmachine of Fig. 1. Fig. 13 is an end el evational view
of the pulling mechanismof Fig. 11 and a constriction nenber as seen from
the upstream end of the dunnage conversion machine. Fig. 14 is an end

el evational view of a severing assenbly of the dunnage 15 conver si on

machi ne of Fifig. 91sa right side WEQGC’UIQSV@WSOféh%'ﬂBﬂﬂé@P’i‘f@"élovF@W"@fo figel:severing
assembl y Wi thEhsbd thdteor i h opdiPodsBortto REiHIRGING bEY infnaDforpbnedistoput  chute and a
portion gﬁ]the severing assenbly of the conversion machine as seen froma
downst r e the dunnage conversion nachine. 20 Fig. 17 is a side

el evati onal Wigwo &fa left gdeciespictice deveoidim duncage sovarsion aghing it illge  conver si on
MAchi ng i, A€ ROSARNES in'dnldder BH3itbH £ Sﬂﬂﬁut\ﬁemh%ﬂhemten% Ebmpbfentsofa_per specti ve
Vi ew o packagl ng systemincorpo atl ng the dunnage conversion machine in
accor dan@‘@mﬁcf“ﬁethe present invention. Fig. 19 is a perspective view of yet
anot her pack@%nm%@&twqm sfer pallihdgecnanidh otthmdumgagecomvesiosi on machi ne in

accor dance i {h e Bl SSE0L LANERELAD o foudlh b3 Amb AR afbpect | ve vi ew

of a dunmf@@ i ne an accordance wth anot her
enbodi nmemgenversion machiteesent i nvention. Fig. 21 is a front perspective view of

the stgnd of 92 idop ﬁhﬂﬁewé’f%é&mhé hisshbipbRhS AMHRRIcbReIsnsever al  vi ews of
an exenpl technique for 30 inserting a stack of fan fol ded sheet stock

mat eri al “iaﬁ%/'&e?ﬁ@ dtand of Figs. 20 and 21. Fig. 27 is a front perspective
vi ew of the delgriage ac emivtavatioos viewofihe pullinganeghasism of pigr tliasd 3of t he stand of

Fi gs. @Jnmé/.\ﬁ&ebaé éb%nﬂ&ﬂﬁé%stre%\éﬁ& éﬂtﬁ’é‘ddﬁﬁé‘d&'cﬂ@e&l&ﬁ%ch[ﬂ voted to a

serV|C|ng g osition, a cover nga e conver5|on machi ne
resi di ng bet v@@ﬁ' & 9aand e@’f’at‘e‘i!ﬂll"@%?fagﬁﬁi’%g ﬁ%‘-‘ﬁB‘B'VQ 8% 4H¥°st and and therefore
hi ddens f rcemdersin mackidg of . 23 COct ober 2006 Fig. 28 is a front perspective

view of the dypnage, CORERS |80 e R IRRRFFGPA L O of the stand of

Figs. 20 and URh3ge. conversion machi ne shown pivoted to a
servi ci ng/ | oakig.rf§ iporsreredive vigw efanputpst diptegnd p pertion ah egeveEitfhver si on machi ne

resi di ng REWREAM R cBivefsioR imaditd BRkertirintle domigh&intenalof hbeusitgend and therefore

hi dden from
conversion machine.

20 Fig. 17 is a side elevational view of a packaging system incorporating a dunnage
conversioh 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 perspeciive 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 technique for

a0 inserting a stack of fan folded sheet stock material into 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,
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s view, and wth a hood of the conversion nmachine shown in an open

position. Fig. 29 is a perspective view of a mounting mecha | ng
the dunnage conversion machine to be ‘selectively pivoted rﬁéﬁ‘\i’ ?b)dé]he

stand froman operating position to a servicing/loading position. Fig. 30
is a side view of the Fig. 29 nounting nechanism show ng the position of

i o the nechani sm when the dunnage conversion nmachine is in an operating
position. Fig. 31 is a side view of the Fig. 29 nounting mechani sm show ng
the position of the nechani smwhen the dunnage conversion machine is in a
servicing/loading position. Fig. 32 is a perspective view of a bal ed stack
of sheet st oflg. 2Hs efftbatipsisprcheaES Heaunigoe porverdonading@nd WRPEht i on. 15 Fig.

33 is a &iﬂ%‘ﬁ oYih@!‘(aﬁi of MnQQ it e inﬁnaEb Qonv&aomawre\&ﬁmvnf romthe line
33-33 gw of the bal ed

in S S
stack of Piatey toggeqﬂgggﬂog@,nq @QBO%HF*{ %?ﬂvﬁr bﬁ&f? @9%\%&%% %Le stack of sheet
st ock madesitingbetiiernra paly of ypeght guifle nbebdrabfdie stamal@hd terefarghid®p oo Fig. 36 is a

perspesctl‘%é@ 2% G é)lgooaot)tﬂé&git lel?llﬁaé?me§.h&lﬁ{m§ﬁ%|ﬁp6§ﬁoﬁ“ al in accordance

wi th ano re od men present 1 nvention. l;:g 37 is a side of the
bal ed stack &g P9iga P%P%@VS\MI%G MogiRg Meshanismenating FEAWREY - 36, Fig. 38

IS a per gpessibBachind\ B seiciialy @ilotsd altltiveob tiisent frehackpargingri al i n
accordance Hpodlnent of the present invention. Fig. 39 is

a bottorr???@?'%%éacstefv\?@gcqag\%g?ﬁa 'stack of sheet stock materjal in accordance
Wi th anot her FgrBidiarsisiviewbof e Elop29eaenting meranisnb ghowingghe prsitiensofa per spect i ve

vi ew qf ﬁe%kﬁéﬂls&t\ﬁ’féh tlﬁfduﬁﬂ@@Eorﬁér‘éi@ﬂﬁmH&ﬁr%ﬁé iAkn b;j’eraiﬁggﬁsiiamce with still
anot her enbodi nent o i nventio

schemati c
perspective Vi%t/ §f Séiieﬁl.‘ﬂ"lof)ﬁ‘aﬁ PHAENE ﬁa'?s(‘ﬂ‘ﬁ!i‘ d|‘°’(ﬁ).cr)1r?‘('\)f| n accor dance
Wi t h anotheeteceamizodiien tite duﬁnwheorperelsemtaf:hlnw%lnBlswlclngﬂoaﬁﬂmpétﬁ?" stock materi al
bei ng shown tFﬁggb@E% p%FstB@?e Rerr FRHaRE baBl et RbdkPhatdtarin B@dRR@ t hrough the

form ng secti a schematic perspective view of a pulling
mechani smﬂaﬁapweé?'mnwﬁ%cu on 3s in accordance with still another

enbodigrent  ofFid. Beispr sReefRiv of the Baled stack of Fig 2 vewbkiron2Pe6ne F4IPin43 is a
schenmat i pﬁspectl ve view of a form ng section in accordance with anot her

enbodi meht® the present invention. 44 is _a schematic perspective
vi ew of a pulfig. ﬁ@nsmnmp@-meamWmﬁhn@algéaf@qk@ﬁﬁm% accordance wth yet

anot her enboddmaRis Motibi BerByeRMRNView oMhB BiabIOSF sheet stock material forming
part of the baled stack of Fig. 32.

20 Fig. 36 is 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 stili another embodiment of the present invention.

30 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
being shown frained arcund 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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5 Fig. 45 is a schematic perspective view of a pulling nechani sm and

form ng section in accordance with a further enbodi nent Of'%?f¢ﬂ{§§ﬁ@%
invention. Fig. 46 is a schematic top plan view of a const r e ekipe

and an upstream pulling nechanismand a downstream pul ling nechanism wth
sheet stock material being shown advanced therethrough. 10 Fig. 47 is a
schemati c perspective view of a pulling nmechanismin accordance with the
present invention. Fig. 48 is a schematic perspective view of another

pul l'ing mechanismin accordance with the present invention. Fig. 49 is a
schematic perﬁﬁe tive view of still another pullin hanismin 15

accor dance wi Fea prealsirefspealiva Yigyhot aﬁ?r@mgggctlpgm%cgqg e top plan view
of yet armbtheremiwbimentgf the pleasrit Bwertion, accor dance wi t h anot her enbodi nent of

the Present | BUSAL Q0o oihedifl Ao PSRN ekt ol g ADigh Vi ew of Lhe

pul I'i ng mechanr'sm o rn Fig. 50. 20
Fig. 52 il8agrosiangeyithivet aﬂ@h@ﬁé‘@?d'm@“ﬁ teqwrgsenbinygniian ng mechani sm f or mi ng

section and sfgamqs @Echah@wpeﬁsbmke Vidvk 61l pahmg rﬂecﬁﬁﬁi&ﬁ g e ening sebtioanot her
enbodi ment _of d Jﬁth zer@ g \Fienttlr?? t ? sheet stock material being
shown tradl AZE" 5?03 ad SF%‘EQ ey E’)'? FeS?'] 5‘?’6" 'Fhd passing through the
form ng secti 6. 4605 gscheBaticdopaplaclimneltai congrishiayednthienany arevpstiéant he pul | i ng

nechani smumh@ﬁaemagisrﬁ%ﬁaa@&m@&n%mn heedanieh, vaﬂn%ﬁéet%a@rhatw Kdidgal of Fig.
49 as as_ ahn eﬂ_Pan |n device Tn accordance wth the present

i nvent i ons 0%?‘@’??% the drawings in detail and initially to Figs. 1
to 4, fthere |Eugsms\Hsmemdnmm&gectle@weﬁfﬁmmnmedmbnﬁan hGiceandbnee sitand 12 in
accordanqﬁeé\aﬁg&tw@ iy esent invention. The dunnage conversion machine 10
converts a e stock material, such as one or ao nore |ayers of
recycl abl e anfigr48is apthempicampisppipryiow phaneines pyling pechpnidufinage i ncl udi ng, for

exarrpl e, Mraém&wmedhyp@ggmwérﬁ.m ee dinensional strip or rope of a generally
cylindrical am er}% 14 at whi ch sheet

Yookt or | al B R AREPER e Rt PG EIRRSALT L eam end 16 from
whi ch’ heacagrdadiicn witl be diesenhinvepen. dunnage product. As used herein, the termns

upstream and ﬁ@%&é@&@nﬁﬁ’ét@ﬁ pl&rpwélv6fWa$nbth§l§>uﬂﬁgthe&Em§ﬂﬁnet stock material,
illustrated at 15 og]'e asses fromthe stand 12 to the 12 23

Qct ober R56Y a"t?ﬁi”l“é‘t‘“ ’%\t@dl‘ﬂ?ﬁtrﬂiﬂ@ PESRRIMERS machine 10 as a strip of
dunnage pr oduélg. 51lis e schemaiifonpaiaetiontl viewv of the (uliksy ragchemsn ofdiigreatal | y

responsi ble, HrfrBFn‘?l‘FetlLé{% g{ifﬁlﬁ#ﬁpg material typically wused as void fill or

cushi oni ng € stand 12 is oriented in a generally
vertic& manné&ig aaﬁﬂ@mmrsae@awevw aaiingmechiepisasfoningisgefion gui de nenber s

22 t o Whi g stack of sheet stock material in accordance with another embodiment of the present
invention, with the sheet stock material being shown frained around a constant entry roller
and passing through the forming section.

Fig. 53 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 Krait 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 trave!

35  path of sheet stock material, illustrated at 15 (Fig. 8), as it passes from the stand 12 to the
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s the machine's frame is nounted. The bottom coners of the base 18 include
wheel s 26 so that the stand 12 and nmachi ne 10 may be m)vedzgg)s' i @Oétock
supply 27 supplies sheet stock material to the upstream end cgber g .
machine 10. In the illustrated enbodi nent, the stock supply 27 is separate
fromthe machine 10 and includes a stack of fan-fol ded sheet stock
materi al such as that shown if to Fig. 5, which rests on the base 18 of the
stand 12 between the upright guide nenbers 22. It will be appreciated that
the stock supply 27 may be any desired type for supplying sheet materi al
to the conyersjon nachi ne 10. For anple, as an alterngtive, the stock
suppl y 270%%9?{98@1‘"?{’39%@’"1’%?'% 'B?C?'ﬁ‘eﬁﬁf"?gﬁf'p gfﬁlg@}aggpgg%t#&le@wrgpe nount ed on
an axl e Rodiicsisidedlab gn snvpgromentatly mtponsilde protdstivb padkhgingsmaterdhl t@icallAl t er nat i vel y,
the axl e ; ol t ' cart and be
di sposed %tdejd g%gorllotsﬂ“gf&ﬁ@g%]hg[ %‘Jﬁ{] @%"?@ﬂ@% 1?%(@&5]3\%@% %@ éé%tg fan-fol ded
sheet st otRICAERaBReraNd inplydes ghapentdand g pair aftupright giid megpb pwhighterial, is
t hat OIt her e hﬁcmdel%:ﬂ@iﬁie imoumgdi ey tsdtt_amtcan@ye?a@lmew\tnapdg Wﬂe@rsgasﬁﬁ 0|oe[1 ating
speeds ar -tension praobl ens are m nim zed, en t he
tﬁatQI‘Pess%%ﬁa 1%3’&\{1%90!1%69? magga mioy]ed lb

fan-fol ded stoc erra u S84 of rolled stock material. Al SO,
al t hough in t Aetock supsly 24 senplissGhestsioet maere! toltie Upatreahuinddd obthock nateri al
corrPr i's elsmé’ch&b ?al A th nlmsﬁétea é]ﬁoo%iﬂr%ﬁ%, tnea{oa{eua%n¥ 27 ﬁulte;saratf)#ra% fer anggment tsh such
as two-p [ ree- ar r angenent,s y ernative used in e

pr esent i%?/%'WFi@ﬁ'?da'ﬁ‘ﬁ‘éj\éﬁﬁﬁ%g?gfg?"'frﬁ]lp?de%’g‘gﬁt '@%W‘?@@‘E"hﬁﬁ%lh@?;‘&wn y vary
dependiongFigipowhithrests biatha bbser i8sf the stand 12 Hetwedn theaydght gukdeamanters 22achi ne bei ng

used and/ or qtmﬂ,cfg%ﬁgrﬁgge{?d@ggt#%%ﬁégéplfﬂ?%aﬂlﬂggmg@eaggd\(}gqéﬁ&?)bei ng created. 25

Each upright gui 1 | an 1 nner si 0, an outer side
wal | 32 Blagsheptdateriatio therapvesiqpanaghing 13 Fopgraprigeds apaltenativynt wal | 34,
and a reaaihemdzldsuﬁﬁy 27Thsy belig the fdﬁm|ol‘§r036f@Bﬁ@tobmma@ﬁégn'bﬁit&fm{hh ntakie innelr alnd
outer si J e rear. edges .t her . Simlarly,
the fr Ontﬁtﬁﬁ‘@ﬁl}%@ﬁ&g%ﬁatﬁ %%'%ggﬁﬁ%%%gg}i/\%eéjlteﬁnﬁtéve@htﬂee?ﬂeaoﬁg'e Sgot?F g’ﬁi side walls
30 and1532mayhe stenereden & srparafenart andibredisposrdradiotent amexifte tastaptild-s 34 ext end 30

I nwar dly NiRyenmhidgt & ferpRRE theétstbdreifieral #Heo@btts a 38ck 8 brehggra pair of
respective tf r.agnt h%;ﬂ_ll de. surflaces_ 44. A transverse support menber 48 is
connect ed"FiE13INE LG DHER! QERAHNG TRt OfRiolE- MERYRGeeseboRgrating e pper npst

end of t hepegylsiafepassbibemnd e@gd-teiRisherablemy ateamifimiysd, vbeath fah foldedmick of
vertical | yaend 81 drll%t%@toﬁ%ﬁiﬁ! stick Haforidl! RAE Aoy ﬁfﬂfﬁ%%fs@%l gia hinges 54 at or
by t P Side WalTs

near the caorner forne e respective inne 30 35 and rear
wal | s B6 ¥hbodiment by fegfaldeg gloglemaitiab srnaprises a single i die skei@atidll s 30 each
i ncl ude amull-Bly 28argemenis suchQ bwo-pe bit thie&ply Sirge@énts PR aitgndiGensiezed f or
R L Rl e s e
t he respedepeRdingsipen the gipraciatigtica otthe dundagseonvefsinn niaghingbaing uskdanslr ches 52
extend i npeESkind quaMies bftfie &Jr}ﬁa%%f}ﬁéd“u@trbeﬁb'ﬁx@até&ar gui de surfaces 64 are
Oppost ';Esel y di EQ&Su%ﬂgﬁt rchl)ig;, ;[nQr%berrZB |Q1tcludes 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 wal} 36. The

rear walls 36 span the gap between 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
s0 inwardly beyond the respective inner side walls 30 to form a pair of respective front guide

surfaces 44. Atransverse support member 48 Is connected to and extends between 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 hingedly
connected via hinges 54 at or near the corner formed by the respective inner side walls 30

35 and rear walls 36 of the upright guide members 22. The inner side walls 30 each include a
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5 guide surfaces 44 of the front walls 34. The catches 52 are spring biased
towards their closed positions. In accordance with the preggg% iny&g@%on
when a stack of fan folded sheet stock material (Fig. 5) h ! '
slightly less than the di stance between the upright guide channels 22 (and
slightly greater than the distance between the innernost edges of the io
catches 52) and a depth slightly less than the di stance between the front
and rear guide surfaces 44 and 64 is inserted fromthe rear of the stand
12 between the guide nenbers 22, the catches 52 deflect outwardly relative
to one another and retract into their resgectlve vertjcal_ slots 60. This

enabl es Vafticat it of opepiag|60 sized for seogipkingra iepugh of theyresRecle SAIGPSP8war d the  front

gui de suThaehHedsb Hb pltldiﬁjlﬂtbit\d‘%n aeafmrpss;ﬁﬁ in Eichethe betohes sletraxtedf an f ol ded

sheet 15. ck mat er | al th catches 52
spring b gliq(t % [gspecive s|o% oeroi Lé ﬁaqlos%ae %os{t@'ml fe 9\8 cgtaqes%ﬁ %?t%ndcﬁ Cap({}’ﬁr i ng the
st ack of towardsfons m@meem@teasmmkmmeﬂ @re OPMQWéhﬂﬁoﬁeHémmrﬂéﬁffO“bw de surfaces

44 and; t Bidd Sfkced Ul SRS HET A8RS45%he HRBed 5200 sig biagAowaetiitig surfaces 44
and 64 prevent or at |east reduce the likelihood of the stack of fan

fol ded sRHEI PSFYER material fromtipping either rearwardly or forwardly out
from t he st anda@Ordide withitHegrdsh invamtien, whinle stael df an3Qdeifshedietoskespect i ve gui de

rober s ABPATER nflroZvdiFahy LR A G b kel Ronin bl ot ack of Tan

f ol ded sheet ] m novi n hin the stand 12. |t
has been chanele22 fad slightlygraater thap the disfeass g‘;?t"l’,%ﬁfhﬁl'”wt t99e° i%nd is noved
from ape cét&ié@%b}lﬁhdbfdeﬁﬁgtghﬁﬂe@m%m& didiemet Betiden theffont aridneprgate to Figs. 3, 4

and 6, the,dun onvers i e stand 12 via
a pair ofuﬁcﬁs %a%‘ﬁgggénsgﬁed f%&’cﬁg elarn&?e]ﬁ%n{ﬁz g%w;éne[ee %J'Eds% nél t tFeansver sely

ext endi ng2theneptches §2 d@fleahhiteéirdly selative *atoa@a@nt?%@w plrastiniorhelf respedidl e manner at
its oppogkdil s[&@g(? TS énlaﬁed RO RN ke sRask SbckShAgIare bk §u§ﬁ@d pRadde of the

t | ude at
e ¢ her Jor Sk SulaachA f I DS BRMES oy e B Bec B BReCTITEr o1 on mechi ne
10 i s 1suistoabingtenadaintsitls fram guidd surfaees d iiusiatebesediptiigdagiolo teeir30 t r ansver sel y
ext endi n%n@héf Bibsed g@sﬂ%%s t%%éb?/tﬁaﬁ% lﬂ%sstathgf 24 f3RIg Q‘Ie@tts@ocﬁ%afeﬂalone end of a

gas conpression o enabl e rel ative pivotal m)vsmant bet ween t he
hi nge pl &etwegpthe &mw%ﬂ@fageséﬂﬁm“@waw@pﬁwws% Theifropta8d B8hosi t e end of
the gas @Qﬂ@é@ﬁ&ésqﬂ ahPBd ngven%O?tbh&faaumSh@lrkelihod@dtrae dtacRoBfaer sel y ext endi gg
i vot pi is_ su ed i At 4Opposi te ends
Ey thepl E‘H‘Zﬁ% ﬁlh St8fﬁr8?te 6%“\%%9 re%HJ F@g& M%Fﬁ’gg&fmﬁ]et%étglt%‘e pg5 gui de
menberss 22, wiild the @inele@elio 8ot ﬂme@ecﬂvmu'q!ﬂ eyebesi %’AF@%\’EB‘CPF alderst consequent |y

t he dunnmc&mew@.moaeftﬂ@amkrb@fai.@okmaumee&oémﬁatatamommgaatwampt ed between a

E 111 AL TN I PR TR IR
moved from one location to another on the wheels 26.
Referring now to Figs. 3, 4 and 8, 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

a0 transversely extending pivot pin 92, which couples the hinge plate 80 to one end of a gas
compression spring 96 to enable relative pivotal movement between the hinge plate 80
and the gas compression spring 96. At the opposite end of the gas compression spring
08, 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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6). The gas conpression spring 96 danpens sudden novenent of the dunnage 5
conversi on machine 10 between its operating position and seryice/l oading
position. As is shown in Figs. 1 and 2, the hinge plates 802¥6F$?“?§5b§ct
between the inner and outer side walls 30 and 32 of the respective upright
gui de nenbers 22 when the dunnage conversion machine 10 is in its
operating position. Wen the dunnage conversion mnachine 10 is noved from
the operating position to the service/loading position, and i o accordingly
the hinge plate 80 is pivoted about the hinge pin 82, the hinge plate 80
exerts a pulﬁ%g% force on the gas conpression spring 96 through the pivot
pin 92. Once ndsplaiss 89 ang censequentydbrsdunhegercervessionmsehipg Bvi ded by the gas
conpr essirmnepttiond, 8y bé pieoté itgen BLairRgStniadoadiing8hasngnd the dunnage
conver si ; ivoted to the servjc oadi hg position.
As is sh?\%ﬁﬁ?‘ﬁ‘p’ﬂgg.%?we&%ﬁ%’%ﬁeﬁ%ﬂ"?fg"’%‘aa’f"eﬁﬁ’& Eﬂ?ﬁ@’ég RASHPNEY- 22 have slots
106  whi & Heesphoriession Rrsinkiof gampEna sw@kierBosiment of the ddwragage conver si on
machi ne Jcﬁn\ieﬁsidn%achih@ﬂﬂ%fv\/éeﬁﬁéb&%h@ﬂosﬁf?ﬁgﬁd s@Rlicglmgi %?gsiﬁ ters of the slots
or ci_ng rackets

106 are rei nf/ﬁr.ce vi.a_respegtive Ttein 08 which fit

bet ween t he iMhEP S ‘8%%2@"‘2?—6@ Higge plates §0 Ay relact hpfeerdheingeriandib| y

connect eduteosiddealls Ahend 32wof fhacespediivd dipeight@aiie wahbss 3BwhdrakdduRhayge pl ate 80

~has a 20 gl it d I = ,whiabling the hinge plate 80 to be
prvoted Some Rt Rils B Shiralbodtbr WHRRRS el Fritdob 1 s

appr oxi matasie HHE KR frorm the oneating pasiion to thermsrvivefidadipapesiton.asdi s i | | ust rat ed

in Fige Geookiey the nage fiit@dtes BilotédMoldRS hRgdpit 82 st ning8 hiate sy RS el y .

ext endi ng pﬁfﬂh ;Cg%n%f& égs 120 di spo 9‘ 0 Cli rcunfgerence spaced a radi al

di st ance fr_or‘?ﬁahe ?r §H‘§668P’8%5%F%g§ Bﬁ”&’ @%P“’%&@ﬁza@f"ﬁ?stf'?rent hol e 120 in

the resp@blfnafercypxrgedsierpeigase provided mhoga sompesigpapiirgioe)ths bingdi ch t he

dunnage @RRVEDIcEH BE pitdIEd HnA ShelddniiRY chifverk o) ated exenpl ary
enbodi men I nge SI ate g%@hgs teﬁfraggr{aa Jedlg{?na tﬁ?%ﬁ{:)t's&e{éﬁﬁd'lzo wherein

. eac n
one adj us%%%eﬁga ';5‘4%05@% corresponds to the dunnage conversion machine
oper at'$ ng posAgis shown imitig. Hethe sef walks 136 bt théiglice rsbeRIHREPMISIF0st 0 t he dunnage
conver si QRick9 } L Gl i iLtion . and an jnterned ate
adj ust neg{; ho?cgﬁﬁggéi%g]?ﬁ{ggé @%tggéd @ﬁqu%gdgglﬁ) ?S‘SnnvaﬁPEFngea{(OéS'Phe dunnage
conver si sﬁﬁlf’ﬂpﬁ@"%%w@ﬂ-iﬁ‘ﬁpﬁwt?fﬁ eHhepiefs 1 Gfcare teinforesgleviagespediivei on nmachi ne
servi cih ngirifereing brgckemsios ivbith ﬁt:ﬁgtg\@éri tﬂginﬂﬁr{dﬂ@hﬁg’sﬁnﬁt\n}éﬁéﬁangiﬁﬂa%@4 is ;)r OVid ded
in eac r er 0 one is shown In the Figures) and is
spring b:d%ség@qyr?g ngggﬁ r e'%%ﬁﬂﬁ‘féogb‘%/ﬁﬂ%ﬁ%& kash figgerate 80 fseh t he
adj us e fiiefpgrtian XYt d12 enaplingshe Binge plRelSGn be bivatedyhuch that the i gnment . 15 23
Cct ober  286Hie of 8 T-shGdcd b e@'iﬁpﬁ%ﬁﬂﬁt%grpﬁgié%@ﬁgkgﬁvétg‘ﬁ]eq\‘d%ﬁﬂﬁ conversi on

10 to o & ISR HBEE fon” the actuator pin 124 15 pulled out fromits
cor r espondi ngraghijiogs Male180 ndides 3 PRrARGF frdmeveEiayRABAdIng
adjustment holes 120 disposed on a circumference spaced a radlal distance from the
25 transverse hinge pin 82. Each adjustment hole120 in the respective hinge plates 80
corresponds to a position to which the dunnage conversion machine 10 may be rotated. In
the illustrated exemplary embodiment, each hinge plate 80 has three adjustment holes
120, wherein one adjustment hole 120 comesponds 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
fo 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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conversion machine 10 is pivoted until a different adjustnment hole 120
aligns wwth the 5 actuator pin 124, whereupon the actuator 2'8) §§
automatically snaps back into a different adjustnent hole 3Qqteperdflif e

t he dunnage conversion machine 10 in its different (new) position. As is
shown in Fig. 6, when the dunnage conversion nmachine 10 is pivoted to its
servicing/l oadi ng position, internal conponents of the dunnage conversion
machi ne 10 10 which rmay otherw se be difficult to gain access to, are nore
easily accessible by an operator or user. In any event, the nmultiple
positions_to which the dunnage conversion machine 10 may be positioned
provi de niie@FPRE RiLI2Atheredy serutas &ie dupnage cariversion mechinectfiimtbe ddshed Al so, as i s

further desitdn mm@m@mma@é bdndrsibrRstinie 10 aSJar?e%ém Sdsiek, thdYcRiaoPe dugnage
conver si iS.Si unnage conversion machine is
inits 1:”ms@g%ucuﬂ%dg#f&%it%‘&r%%?gi"i’"goﬁfﬂ“ﬁ@f'% <ga P@ fYnegeys. 1, 7 and 8,

t he dunndgeversimveaceinet irpidtedentildiiferert adjestment héls s20ealidgm@vitvtiech i s nounted to
the st @ndcididior S YR ﬁllmeréi}bBIY ﬁ@%b@&o@ﬁﬁ%ﬁ%ﬁt@ﬂpﬁcﬁ {a?%%%l?gto agiﬂfctenfs frame 150

whi ch convert the sheet st nto a a hood 154
whi ch covdlEmen] °l§J§°f?fsef"ﬁ%thEGHW‘éﬁ%?QﬂFP@%n%%ﬁBMf’<§§fff9r§nfdn%[ﬁ i nfeed paper
gui de 20 pesgmbl y 158 which sinplifies |oading and/or splicing sheet stock

mat eri al . 0 Chl ne 10 a i nclude cover 162 at

t he downstr ea?nggﬁw% Flg%%vé{ﬁh gbnnoq? 5 gve{?g’ﬁ"@ﬁ@"%#&? H'E&%Cf)tﬁ' rsion

sub- assersBlvicg/ogdipg ppsition; dndeinat gonoReaenis of theaduhtngs coasionmactfireatour es of t he
dunnage mmmrasbmwzsa@bumulﬂ-@gaﬂa&e& @BEe hofd dabllylabiesiignPy r of side walls

170, upst transver ndi_ ng _upsfream an ownstream wal | s
172 and E?%%t g é“aanéte"“t’“ﬁg'f%mtﬁ‘ﬁ’iee‘?"&&"é&g@@c"t%‘? dYnAROeLORETSIRAI | s 170. As i s
shown i n "FEckine ¥ m@)ﬁ‘@ popitianed arovideibitide Rointsof abaess rsefvive khelngiahmé han the
downst [ e300 Wablas thhel Rtcitledl Soilif et SndRRLALIR b guiagh Ot her and

per pendi cul ar stream an ream 174. The frane
150 al so %W&Tswag@cfane 1o gﬁ%‘v@%@w t&@l@ﬂ%ﬁ%@nwewmmﬁ&hm%@m@rt wal | 180 which

ext ends iserviging/lepding maitior80 downstream manner fromthe bottom of the upstream

wal | 172 to theg, fﬂwtﬁifﬁ?;ﬁ%gslﬁéduﬁ Q?ZQ"tgé)fg{F'%%@}?T sh ed configuration

with the downstream pair o Us¥5fe arms 184
proj ect pEMpdrivich immpyntad ta therstpad 12 spveeal merslpmwbmser@ls&sﬂﬁommd a guide

panel 19@31116&3@@1[&6&}% caﬁvehftt%shé’ét%al mﬁ%ﬁﬁtotachuh&%e bRERE G oyg Side arms
184. The154 Aa_lst%rat ed. gslrjtlgc&? anel erforate to reduce wei ght of

same. A constant en n‘f?@“f%“a?%m gAY BN PiesE APReEEYIdR i ts | ateral
ends t® @?ﬁ@n‘@lvéﬁ&whldmispltﬁés lbdntingraed/presplidingeshedt dieciamatsiial. Ithe2@nifagé ober 2006

184. The c&ﬂ@éfoﬁmac}%bt ’fOYalgo%ciu%és al&gerplr(ig\éf tﬁ@&oﬂsﬁé&ﬁ?&nﬁ%enﬁp&ﬁ Xl'hpat h to the

converti n%] assF lies unna conver si 0. The i nfeed
paper guidg&™ 35%1%’ ei%e"ﬁ'ﬂ%?%?'ﬁb“ﬁ%@’\d has sesiigd theraiasvapos camitpl a gui de

features of the dunnage conversion machine 10.
The frame 150 includes a pair of side walls 170, upstream and transversely

25 extending upstream and downsiream walls 172 and 174 connected at their lateral edges o
the side walls 170. As is shown in Fig. 8, the upstream wall 172 is shorter in height than
the downstream wall 174. The side walls 170 are parallel to each other and perpendicular
to the upstream and downsiream walls 172 and 174. The frame 150 also includes a
transversely extending internal support wall 180 whiéh extends in an upstream-

3 downsfream 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 a
guide panel 190 Is connected at its fateral 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 arms
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panel 204 which is connected at its |lateral edges to the side arns 200. The
illustrated 5 guide panel 204 is perforated to reduce the m?%?) aﬁge
One end of the respective side arns 200 is nmounted at 202 QR Re5
novenent to the respective side walls 170. The pivot connection 202
enabl es the infeed paper guide assenbly 158 to be pivoted from an open
position as shown in Fig. 7 and a closed position as shown in Fig. 8. In
the closed position, the infeed paper guide assenbly 158 resides between
the side walls 170 of the to frane 150. In the open position, the infeed

paper gw@ filé%s( ﬂ%/ 158 is about 180 from its closed position. A
transver séfy OB ' RENgaies &% Raevides g constentruty Bafh iatthe easvasirdsu-o t he

respect i \assenstilieeof tiwl dusnalid Gorvagion @@cie 1@Xi S coincident with that of the

pi vot connect' bet ween the guid bar 210 and the
gui de panel %Qﬁagﬁ%e mbﬁ 1% E}P‘geéafé"a Séd&ﬂﬁ]’%/gof gB¥%ugh which the
sheet std@Re#ﬁ‘l‘éW?fHF conededat l’ﬂa feraéetige‘&tspsﬂneradeeadms BOCCiThe iliBstratedt t he opposite
or di Stsalguﬁi@(ﬁamaﬂ 204hSpéHolftadad FRIuEIRe w@g}ﬁlHﬂs‘gﬁ’le T&id S oﬁpie re%;?ec{\gt at ab | y

supporte OSI respective si

i nlto gr rred%é arm% ?03 eé’legtlg@&?re"h"ﬁfaqﬁ ”@u?’ﬁﬁg't f94he r?%l?“"’ﬁﬁidéwa’lséﬂéll sposed

bet ween tTHe pgmoqmebtmn 202 enahled thedniéadgpapan lgbieks asaérﬁblynsatawm@aj fitkn i ts lateral

ends to t v, he, side arns
éﬂ%péﬁl%@ﬁ&{ Vo ﬂq’-' nalh s, Jrf(%ﬁgd Bﬁsgﬁng I{o% % gpﬁ'n%? J@

200 of the aper e asse ) ecessed
portions p??*f”mﬁf" E‘FF%QP%F’% B'i"é%lasﬁ%im?')é@ﬂ%é‘@eﬁ hefvegnihe ﬂ@e walgl470sf thehe gui de bar
220 wheriratied50. nﬁeecbpaammoglu«\edﬁemg&tghwe 488mbf§ 158%s bbsut S K& POSi ti on
(Fig. 8) xtsEfoQﬁ sfpows the travel path 15 of the stock material as it
passes.throu t%e dunnage conversion nachine 10. Fromthe stock supply
27, the sheetAE?WSQM’@nid'agQlﬁs@s@egwdemméeﬁatheerﬁstojhewepacma er 202 and the

panel 204ideWats Toasd hé‘sta@(‘ahsﬁaﬁcﬁfehﬂhthttm&t éonh@ét.&\‘?ﬁﬂ tfigp 1s9ui de bar 220
tral ned around the, qgui e roIIer 214.

and the 204 n
From t he EH t\ﬁa g %g?elnél?e f%%#éﬁéﬂ‘ég‘f’ 9uidRpapel A9t af the infesd RaREEAUIdeONgsi de or
under riéatpserbly 15 tiratigh phinethe $18:2t stonk materiblpeseonatisinisireed hFig &l | er 196. The

constant ent rA(ttﬁéﬂpb@éﬁe Jbtgcﬁstal'eﬂd ?ftlh{{ﬁdeeﬁ’rlé%sagmgee}m@rz?ﬁs Ly | @l downstream

to the convert#qﬁ onen € convers chine 10. In
accor danE®RA[E4AHS “" tPeshes 'Sr‘ihe resRectiyp aids args 360 Wti@ffmedlatel s substantially

cont ai nedrandyrselexangin ghits bari2ds R eIshosddbéthedr o g 40 A0d the dunnage
conver =1 ShaFREEAE oyt & Bk kPORE ke ARCHALLRTa SRR ALL Gy e shee

D

stock maferi a pera
| east #ri ﬂ?%%&idewsz@owhem&ednwsguwaasaemmgw@muge respeetiter avel path 15 of

the sheetecssses koridtser ahich gre gBddb ?éc&@&'théruﬂﬁiﬁeaéﬁhé é‘ﬂﬂ'*equéd%?%fd%g t B: pgf‘c h: ggp go

19(r)r Irnnegz!t girﬁﬁn '{Ré {ngee?]%'%ﬁﬁ?f?ﬁ ?‘féer[i%’ H%Qésf B3 ?'?fﬁd ﬁ?ﬁ}?"f‘é‘:@:l% Fig 8 sheyes i nf eed paper
gui de asdweritays} path 35 nkthe Heckpnatetabss i passes through the dunnage conversion
machine 10. From the stock supply 27, the sheet stock material passes between the
25 guide roller 202 and the panel 204. The shest 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 sheet stock material passes alongside or undemeath the
guide panel 190 and to the constant entry roller 196. The constant entry roller 196, in
turn, guides sheet stock material downstream to the converting componenis of the
30 dunnage conversion machine 10.
In accordance with the invention, the sheet stock material 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.

17




S an open position thereby to provide access to the gap between the guide
roller 202 and the guide panel 204. To | oad sheet stock ma rigl i& t he
machi ne 10, sheet stock " material is initially fed fromthe qber bg?y 27
t her ebel ow and t hrough the gap. A sufficient |ength of sheet stock
material is pulled through the gap to reach the constant entry roller 196.
The i nfeed paper guide assenbly 158 may then be swung back or 10 pivoted
about its pivot connection 202 to its closed position, whereby the sheet
stock material is urged by the guide roller 214 into the comer formed by

t he S|de B 184 the side arnms 200 and is trained around the guide
rol | er vapgegusty, ﬂw itEel Bl S Pfdiag sheel stock materia! ismesinipinedsubstaglidiie assenbl y
158 pr ow nu@@ the machin2de otiip@lasedroxihityao the WasREto sSURE e SRdbakierl May be

spliced t)gsRRnRle [ et stock material. After splicing Is 15
per f or med, O@ 4 Q@@éﬁ@é’%rw@aﬁ%ﬁ%e assenbly 158 need nerely be pivoted about

its pivot '. Refe@ﬁﬂlﬁ% dﬂﬂé@lr@@d papaitguide @sspriblyel 58 ok be pidisd imaishes t he
sheet st oari«:penb@mb@iheﬂewa prdvRls bEBNAL 1RILH bét@eenﬁﬁ%m&e*}auePﬂﬁ%B@m entry

roller he terial asses rti

sub- assegtﬁ‘ﬂr'(fl s p@f‘g?ﬁ% ﬁ”dﬂ%é??% EQFK/'@?@ BiftofeRiGhise 18. Shqfﬁétf’@hjnnage 20

conver si dnatmlmme!wedirmthasmekmpmpzm‘argbmcandmﬁm@mheagw A pulling assenbly
328  poversefhabRiof Sy Mo Frab N puAdlid B 1S EATRE R re2bBlapy € et I ©

not or. Downstre Asserb Vi ded a
severi ng QU BE| § 3@? "?f‘éﬁd @BW@HPﬁgssambit mﬁwwweﬂwnqﬁagkordunnage formed by
t he f owmmnipigtedabdut itepid® Goninedtion 20206 B4 cfld%dd béagh, mhsédytheaﬁuét foc¥al ve 336 for

preventi { th ownstre n the machi ne 2s 10.
The for mr}ﬁaé&ts%lelg%éd E}é@%@%&ﬁf rQ%t' tgﬁ}?LmeF agﬁﬁﬁ 5963%1 8 A severi ng
assenbl y hsgide amgs 00 and istpinge ARG the Mdmdleté‘dl t A¥sd, Ingtsfopemmsid®) of t he
dunnage amvﬁécﬁpaperdﬁwé% SfnblylBs p%ﬂ@es%%ﬁé’ée'uﬁéh i ﬁeﬂ?eenfgﬂ Sk conversi on
machi ne ( %eb cQ ?/ nsﬁ% cont r ol Ter own). In

oper at i on AR PG aRIR (‘?ﬁ(‘f@ QP Rieffematgrial. t’?‘f@"%ﬁ"@&&’ssuppl y assenbly
30 327'5swspiermed t@hefeed me:egudalasaembtyhaa fiezd mcraly mqmotealabaﬁﬁs pivbhe illustrated

: : . : . d ide b
L5 0, SN A bl R P S
d

pl ate 3462 a constriction nenber 348. The side guide bars 344 and 345
are nount ed tEromlﬁmcgustdﬂeﬁl@rraleri%Oth@Ehdef&oddnﬁi@iaﬂp’é@se@Mhé he upper guide

plate 34 ed to the top e si de gui de bars 344

and 345. @%%\}e@ﬂ%%o%ﬁg n?Dl“c | (@%%@%gwr@%’oﬁ?@aﬂ’ﬂﬂﬁﬁ J}’? %J“P?F@ upstreamwal | 172
of t he® f CaMErsips machineg!tinchdes a froning s:ton 3PAendippiling assesibly@2gui de bars 344 are
spaced aLpaWéred eh@gnze\usbyamo%esaot iaa&arnbe aqiamsreaﬁ@ﬁbef Bowdtleds opars 345 such

two palirs of side guide

t hat as %?P i ”E’}SB{IJH ssed throu
bars 344 a %Sser{“ﬂ’é 8reé%@8‘§e Fs?‘ﬁé”gs?%@?b’%?%ft’%@%al are folded or
rol | ed i Serfinddus strip akdwirageri@meniot theformsiog deotidn 326 id i el Iynginaladed edges form

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

30 327 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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s multiple substantially longitudinally extending resilient crunpled
portions of sheet material, thus preformng and streantini Qt,ch sggs
material. The side guide bars 344 and 345 coact with the ugg t@lﬁ' él ate
346 and the guide panel 190 to guide the sheet material to the
constriction nmenber 348 (Figs. 12 and 13). The constriction nenber 348,
which may also be called a gathering nenber, further forns or shapes the
sheet material and to perfornms the additional function of directing the
formed strip of dunnage into the pulling assenbly 328. The constriction
menber 348 nmay alternatively be used as the formng section 326 w thout
the side gui (TgewtfgaftﬁﬂidemWﬂeﬁéﬁc‘eﬂﬂﬁ%‘e'@wewd‘f’qﬁwant@%rrponents may be
aorml gg/eg%v@%gégwﬁhmeédmasgaﬁh@émm ds@h%@sfggmat%medssbu ﬁmu@ramen\tm Apﬁl i cation
: , 130, and U. S en S.. n . : ich are
nor by 18GFABSH SF SRRbaRRIARE 1. PE s askich of e Bl imbudd N 207 S
| ocat ed thinehstroiled invafdiyt tardsomerianaihes exthaidhe BR@diy fltlediepgasfids a fir st
transfer 4558 aRkdnR R ohdhGdi ngé%er@iggrersﬁéméﬁhpea prichRof kbtiihtegial, pper s 360,

and a second transter asse including a, s%cog% S t4 f cooperating
and oppo¥tmpreforingaNdsireareiniga fngisaset malgnal. Tipsidsdyide PAF; ”ga"@ﬁ %pers 360 and
362 are tdaenaihaicagpel quidg pRf 346 afting guide paheldad @rguide teshesThetefill | i ng assenbl y
328 perf g;ggg%oﬁétﬁétigﬁﬁlgmgg}%tiﬁ%p _n@@gﬁ{% EMQuiEAdR chiBBSask yriche  operation of

t he dunn NVEersi on nmac nction is a feedi ng function

wher eby tapalspisosiiedp aathesnaynembesfathar s o shappeing shrsbmalpip! progr essi vel y

:E rhans\'(f? r &Jonmsl tﬁ@?@ﬂ%ﬁélmcﬁnr& flre_@ffng@%é”f?ﬁﬁ@ stﬁﬂ oftlﬂlﬁ@eﬁrﬁ? the ﬁmm\!?!’ se g izges 4
ereof to unnage Str.i oug e for ection and in

turn t heaiﬁ'?g'g'i‘ 3%?’3??8’?8“\*’9"&&‘%’??8&@&% "’QﬂB‘%‘P’?}V gl"a'auss'seg %ﬁ“@g’é@@i’c The second

f unct i on sentierf 3B alithgut frerside gudelbaiy 344apd PAS. |Qthey hnsseiiyMpgIMPAN8tE  connect i ng

functi on MhEL &o 9,%@5&&%%5@%33%@ QomiroR) Shitd NG, FefdrPARIGEGO0 and 362

deform . strip of nnage on _opposite Si t hereof to forma connected
strip of NQUIRfR4§ds0. epd USoligtent Nog, ﬁéﬁsq‘?@&ﬁéﬁ?gﬁ@’ W&%‘ﬂEL@W oyed to "connect"”
t he dunnagepstied perein bgreferér@e.30 operate on the dunnage strip in such a

manner that it will I 1 Nanla b ' ' ; ifARb&ghdor operti es as
opposed to refpglp t |!|nﬁgas§%rﬁr{bﬂ3eﬁ Bz‘)sﬁf’%?éﬁgf"x’#srrg%’ﬁPﬁé‘%&"?fﬁ#’%@&et material. For
exanpl e, inchdssrs fics trarsieriapggmbly BB Fiuding 3 firetiselat ranstafng 9 RRES 380393 ease t he
sEeet _rl_fﬁéé%hél fansfePaBARB Qaﬁ?&dﬁl@%%}ecdﬁ_ﬂbaro'r &J_opér@tid@@bﬂlowoﬂng 2[3 ge- di anSi onal
shape. € OpPposin t ransl at i rippers. 36( enabl e

gr adual tirf"%???gg%ﬁ’r?gg"éﬁgég@ﬁ%ﬁ?éagﬂ%grfﬁerﬁg&@}do g?rei"'OL oqeﬁ%aressi ve
advancenmeespedife ditegargtatisp of dunnage across the full width of the strip so
as to preventThe%%lH?%%ﬁﬁﬁ%ﬂB%H&ﬁsEh@as{ brfehni Bresauf wo @bhdig el the sheet

stock materia assenb| y 328 i S ?,ho,wn I n. gr eg,[t er detail in
Fi gs. 11 0peyaip of A gurpage oopyersienTaseane 10. Qe Mions el IS8 1 et i ne t her e
bet ween avhgidbyag epgosing sdtesf rangrtiongribpés 364 &ndgs2 pibgressiclyi@hsvetselpugh whi ch t he
strip of eﬂbjargl;g ﬁ‘%estrrpro? HElr}nQSe JnOJpgssﬂghﬁggéréeoéiheé 4RrRPRHEPthe dunnage strip ,
25 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

N

30 operate on the dunnage strip in such a manner that it will retain its void fill and/for
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 transverse engagement and
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The transfer assenblies 359 and 361 are driven by a pulling assenbly drive
notor 330. The transfer assenbly 361 includes a drive gear ungt to
an ‘axl e and the transfer assenbly 359 includes a driven ge&é%iﬁgaﬁgﬂﬁged

to an axle, the axles being parallel and laterally spaced relative to one
anot her. The drive gear 422 of the transfer assenbly 361 1o coacts with the
driven gear 420 of the transfer assenbly 359 to drive the transfer assenbly
359 in a direction opposite that of the transfer assenbly 361. The coacting
gears 420 and 422 are the same size and, consequently, the speed at which

the trans | ies 35 nd 361 rotate is the same. In the illustrated
exenpl ar ygg%%ﬁéﬁg%n,em% °f3"p‘f"p%'§:| %3“@@%30&83 Beifydqts of3bstipre 23 362

respect i vereyent, atatlaset redioe thetikaliptod of, taanig st shet isfoskimbteRgnt i al | y spaced
apart gripper $h§ﬂ19nng%§;eg‘fb p2§is§ﬁ&ﬁﬂ9889t3§(§e&rﬂ%@%.@gogﬂ.n&%)gam? e illustrated

circunferg_arhtﬁ%allg space artrgrlpp rs
gri ppers leEaFpembligs 880ang$61 defie thaiglegen o dunsegraitnisfeeregionds8 whi ch, in
ther eut t hyy T gRos g ne o b AR ASHe Rhfing S A th

er ew S ri ppers 360 an together formthe
above rrenﬁeongﬁ&p‘%gaﬁﬂ%n%%@n? ?éajn"’g‘? ‘é’ﬁ’%é‘bﬁ'@ﬁ'”ﬂﬁ%ﬁe@ﬂyﬁﬁ‘@ Mojor23Y 13) t hrough
whi ch t he Th@rtiapsiersssambinit] éncludes ayfrelgesar 132 houmkaieasRleane Tgagader advanced,

and rel easséembly$8® isHiLABAS 8ri | 3 f bput a region
565 UpSt T Eam ] Lo N e et iy me AR A 1S EhEl e R R 5

gw‘sr om h[e.l g % sgace_

downst r ea f r'om ?ﬁ%’ée PUBLY Y18y apotasya Lbeyirig peas 422rpfdnedranpigeaseergi(36%47 and

550- 55% woaﬂﬁwfttpne Hiivey gees s20rtil the iRRASereRedMINEAE0 tAdR? tHeQRRIMIatseNpyhaped, or

apertur e oo iiagion SRRy Gt of R ARE Sdelol L TR oSty AT P pape

openi ng) ,‘?22\% P SqMesiz5 AR SPRRCKANY, Biaspgad abwhichihel anstan bssembliesBsd ons) whi ch

are bri dged 38yromtdiathe spoetion (i.e., a central contact portion). The

apertures of i 40Q- 547 and 550-557 together forma gap
there bet weenp’\ll/?\/rﬁ;‘;'f)I @L.ﬂgtf gé’ﬁ"ﬁﬁﬁb’s %‘%@%Wﬁé tha PRRGHRY selzoforerelr 6P Rt s 30 540- 547

~ and 558- 5%7 "ISPsGYebsBFlude|ayfirgtsstof uriformiyhircaietentisiheracedTpert ippere By of the gap

bet ween t442 agf 4 mﬁ&@ﬂ%&éﬁf@ﬂﬁbﬁ@Qrcﬁﬁ.zeaﬁ\ﬁggisyigﬁé é%grr@ﬁ&%sssﬂ_ m ni mal gap

size by i he, stri f .dun e1is y engaged or

apt ur ed tHe™o R YGE C sgyregsgrespeqtivgt her words, the
c (3,22 T8 el s pan S ehnasio-sknaro swmresaresiont

arm por t i hswhith, infkemn.caoposinte! tg thepapedive HeR-45d dndaurd t&58athp7 nove |l ateral |y
t owar ds (theréwith. T J N on) nd, t base, 20 23 COct ober 2006
portions i tlthhe-”(;)é %@E?’ﬁdése“?‘?é%@?s%ﬁ%ﬂb?f??%ﬁ@e’ B %?b%WE%PF%sversel y

t owar of8 (dl?"."@g? t"msg%éegm' 1gfﬁgseb?cﬁﬁdé$)ﬁ@‘ﬁuwlwfﬂs§éle®ip af durgegeds or capture t he
§t5 (r) i 25;# Mm&gmwmélﬁe@gwémancgﬂbﬁg réi&h%ed?ﬁ@r@%hrﬂﬂg@frér@@ﬂe iorp40- 547 and
ort poer 5 S BkB I ShaRy Yo F ARG Rt i ror el dleraly spared st akovte - dunnage f or
t he dur at'$¥aR 568 dewnsirean frem the lateralyspved Adesdunnage transfer region 413.
During passagme ghpier sfo-genend SRB3T 6ftnd Sling BshBly WbS eih hind 0f dunnage is

cri r f or ned
”peig %&gé\n%at \g-ghapeg,%r outwardly opening, aperture. On opposite sides of the outwardly

opening aperture are contact portions (i.e., the arms that form the V-shape opening),
which include arm portions (i.e., side contact portions) which are bridged by a base portion
(.., 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 move fowards 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
340-547 and 550-557 move [aterally towards (i.e., “close in” on) each other and the base
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on opposite sides thereof. At the downstreamend of the pulling assenbly
328, and nore particularly the downstreamend of the dunnagg t %pséﬁﬁ
regi on-413, the opposing sets of grippers 360 and 362 grad FF@’&F Ge
away from each other to release the strip of io dunnage. The quantity
and/ or type of grippers 540-547 and 550-557 enpl oyed nmay be other than
that shown in the several Figures depending on, for exanple, the desired
circunferential spacing between the grippers, the desired point at which
the strip of dunnage is engaged by the grippers (e.g., relatively |onger

grippers y engage the strip 1ls of dunnage sooner and/or further upstream
than rel a'?’?%@sr ‘ir’}%larﬂ?P?%?g BPPEEHRAISAT andiS0PE 6 meva transvessshyfitwgudsdite,on of t he

gri pper sI qse g7 En)telaeh ather aiageingr t@Qﬁfﬁbr'&?ﬁ@‘@iﬁ{e’[sﬁgﬁfdm%&ﬁ‘er@S‘émééin.r cul a; or .
sem -oval in v a nd transverse capturing), or the
type of engaée%gﬁ E@@%@%@p%@/%ﬁ%ﬂ&ﬁé@éﬁ hee tipnsveqsrieprgeq e s desired to
have the 9\ funbpge. thermrensing gopretsce-a4andtsse-561 ingipieins)grip &4 testrip he gri pper s
540-54% off dm'rr\@gdfbﬁtﬁ§H@rétioﬂﬁ@n@fpiréﬁg%@?%gghéﬁhﬁ?%g t%{?ﬂgrrédfbgqul bfing! fset by a

gap inr i to, t.h r.i ppers } > 0t pposi ng“transfer
assenbl y%?géf‘?’gﬁf"sug‘,‘ hieﬁfé'ﬁ%‘inf Jongt13 de sivip of duspageringimped endiop Aefared.  f eedi ng
assenbl y capipesite sidesdimmentt Artbe demstrdamyend itte pulling SédenbRd28¥/mbary pul | ing
assenbl y 34 t i .. € eeds .t he, sheet material)
t hr ough t%eéu@grﬂhnbi dr?#ng%g{nir%ﬁ?@%augﬁ%teg%h%}%reré@r\ﬁéFytr‘%?ﬁp%%g SK$ or ki nks
(i.e., coReg apﬁgﬁgqrgq@lyd*ve% ayanFrRIyeachotheetg idlense fasidpolal s as it passes
t hrougt tduenagel | i ng assenbly 328. Ot her neans of connecting may al so be
enpl oyed, as I ve. In t i,llustr d pul ling assenbly 328, the
opposi ng Igri pﬁgr@ggg’eé“?ﬁg&ﬁe_8é“%”a‘?&%%ﬁéﬁﬁ@%%ﬁ@ﬁ?ﬁ?? @?953& ¥R nat i vel y,

t here may33dh3sphovindrthie spistet Bigures deppruiing oniferexamplerihe/desiode of the gri ppers
gather A o e b L A b B e "opposi g

gri pper gf?@:@%?ep # dﬁ%@'ﬁgﬂ?p@fs Qe@gg‘feﬁ’rlﬂ"gﬁﬁQrﬁpﬁrﬁ@aéwﬁﬁﬂh%ﬂ@'?i pper through
the tr#@n nagsghoomer afdier figfheomisingm than pipbicly shate ersylihk Gednnic shapes (for
exanpl e, @ﬁgiﬂﬁﬁdn(afﬁ!e%.’?ipp%%'go‘ﬂ%'ohwﬁ@ﬂ/ ggniﬁ%s;% uré??ft@?es? Fiaon(f‘ the pulling
assenbly 328 the contlnuous Strip o d nnadg PR RE RIS 35 to the
sever i ng SRR shagalp ackigye t@%‘@@ﬁ?ﬁ‘f@ tragsyersp cgptie®a), prdhestiesa in Figs. 14 to

16. The eBdag@BerDeibaiiod by O QAppersay.§) Witdhen § BoIEBIH t3RAe BRUAHSF as by cutting or
sever | g ‘e kirh 8l ARRGl R B SR SISk o olediui eI tr i p of
dunnag®. 3¥h®ay be oraitudieatiy ofiset ey dag inarsletiamitd the 3ebeisrB5D-G6R the ather | | ot | ne bl ade

assenbl y oppbling G dsdevhbH 360t A ' '
ey PP E%g]g‘ahlﬁ}%; q?%egntlﬁﬁzgg)[ i%ngﬂgﬂgﬁ%odi ment, the

EF ;hgno} %%%H@EB%%%@Q@%%%W%% esenbly, The lgstratgd exaspAAnGudng ot ati on of a
crank 58@s%Mblyies bath puia rershext matstial (ig., s b lsyecbhtefALBBSg NS
forming section 326 and progressively crimps and/or kinks (i.e., connects) the strip of
25 dunnage at regular intervals as it passes through the pulling assembly 328. Other means
of connecting may also be employed, as alluded to above.

In the Hliustrated puﬂg’ng assembly 328, the opposing grippers are shown as each
having an aperture. Aliematively, 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 oppasing 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 fravels downstream

35 to the severing assembly 334. The severing assembly 334 is shown in Figs. 1410 16. The
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gui Il otine bl ade assenbly 574 to nove from a ready-to-sever, or open,

position (Figs. 14 and 15) to a severed, or closed, positi re he
dunnage strip is severed, and then back to a ready-to-seve?g 5§§Ff§ﬁpgThe

on the fly severing provided by the severing 1o assenbly 334 enables rapid
continuous severing of the strip of dunnage as it enmerges fromthe pulling
assenbly 328. The valve 336 is | ocated downstream fromthe severing
assenbly 334. The valve 336 is shown in Fig. 16. The valve 336 includes a
rect angul ar shaped outlet chute 582, a door 584 pivotably nounted to
and/or in the chute 582, and a position sensor (not shown). 15 The door 584
i s spri nGCHTaETEeBRlY BHEpVerss ap Praiting coteaingi the stimefdiupsgé infogrsedliver ei n t he door
L ntS)fM obx teshetbleRgtnMTHRBevHARY é@&ﬁhl@%ﬂtrﬂd‘y bTeEﬁy @é&%o?y&ﬁﬁs@%tﬁﬁg thré he Sg\éiri ng
assenbl y reamend o e.chu . e door isin
its spri ﬁgﬁé?%@ga p%%?sirﬁggﬁﬁs"“gaﬁiﬁ’@'ys%g "‘ﬁ{‘fgestan%”"P%I%{;H%d door 584 form a
rel at i velagsertlySéhrenreed by raterytmobor 88MRigt 8)adm matiod-radsiiting asdumtby 582 t o

prevent @b achs st Rbedihad, ¢ eoﬂﬂﬁagg@isggﬁﬁ)ﬁ_ s %@g@%ﬁgaggeﬁgﬁg %46‘

strip of du&gagog assin throuq%]h t he chute

is actiVaTRY® a@%%?éarcr eP8e ot figmeffondransiities assermbly 78 causss theon sensor

sensi ng wghildtinablade asperafly STAUNMaGEroaXd 1RE®-th-Beveh) &r 6JeH Rsifdharigd. ttawi | | be
appreci a r es .§ € inclined conveyor suitably
coupl ed Egﬁjﬁ%%ﬁﬁe@ﬁgorg@%e\gh%ofﬁ}%%rf%eﬁ%gu ﬂ%ﬁ?ﬁtﬂ%'sﬁg"@?dt ?5'%\{T)¥'event foreign
obj ects PRYP B FEEY-forigVaripasition; Thecantbeflyseovarhg prowded hydhelseveriag As above

i ndi cab edssetbly 3BDBEBICS It JIRMIOUR evkind B @ipUp Bl bseniarge@nt rol ler.  The
controll %mt%opr\wﬁgﬁgsgg%@wé%y cause the pulling assenbly drive notor 330 to

be energize _ edal is depressed by the operator. The nmachi ne
10 may produckhe valvg3if i locatetkdolvosingara rownliie seeating assemblig P34 Sthedaivalhen t he pedal

| S 1 el easssls bianGPRL! 1l RS vaVtdis FEARS 0iBlihafls diME Rl dsplp assendly

drive m)%or g{Q a ?J effgeﬁt 0 Fratl on of 0 severi ngz asse y notor 576
to sever #%& '?'Yq%yorf""iﬁ' ﬁ%@jﬁ?f'@tﬂweqh%éﬁ%@aq’aﬁ%ﬁasww PRi shguinbyi ded such as
t hat desdhé dod584ns shriBg biRsdden gradily bias&d 18 8 indiif8d pasliodwBdidin h84oorRef erri ng agai n
to Fig. 8gs4d j t.l-shapbe_ confi tion for the
conver si oérsl4 s%digggsn%%iégggﬁ P%doqg%cﬁtg%?%(,ﬂga{ﬁhg 58\1'1 f 9%358'3@%%%? notor 330 is
mount ed fEVsHeam endal thewhute §82. Yienithedoandss i in ithspring bieded pesitiondhd eg of t he

L- shape ZRiie3B2@nE dlaiclirkdd@or 530 fdfrh 8 WiiakéP RarrodbPerdidiat ﬁ\%\d@msﬂgarﬁ‘tsse[‘? y [fﬁt or
o the ot her

576 is fra 5 othat Its is 1s parallel
| eg of {Tg'léw ‘{‘f?'{s%hclgg*g%g%r?f‘%‘e&g&a?ﬁ?%?ﬁ%&’gﬁwisﬂ'ae-a qdqor 35% Ry ke swung g ¢ he
convers apendiis-saipobdisnagespassing througiriesichinie F8AeThadreoaling Setemblg 334ie cover 162.

The hood zdR4ked q : he frame 150 b
<30 © SRIVRGL UM UMERIERINS g a9l 1, 187710

a transversely ext.endi i nge ] nge
be pi vot LH'“B%%%@ n e(?F‘g% géf ?)ld‘éq &s; aaﬁfegfﬁfema?qﬁhch@ives or symplaAropen position
shown i ninclfegjsonvayor Quitaisiglcdlled Hite jubinglaskbribly melobslaSmayveaéamt € shaped top
val I 602pregenPidignUbjesis #8m entering the exit chute of the machine 10.
25 As above indicated, the conversion machine 10 may be operated by a controller.
The conftroller, for example, may cause the pulling assembly drive motor 330 to be
energized when a foot pedal is depressed by the operator. The machine 10 may produce
a pad for as long as the pedal is depressed. When the pedal is released the controlier
may cease operation of the pulling assembly drive motor 330 and effect operation of the
30 severing assembly mofor 576 to sever the sirip 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 particutar, the pulling assembly motor 330 is
mounted to the frame 150 so that its axis is parallel to one leg of the L-shape
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wal | s 604 depending fromthe |ateral edges of the top wall 602, and an
upstream wall 606 depending fromthe upstream edge of the %€§ @@% As
is showmnin Fig. 8, the side io walls 604 of the hood 154 h % ve
-angl ed edge portions which extend fromthe hinge 600 to the corner defi ned
by the side arns 200 and the side arns 184. The side walls 604 of the hood
154 are laterally spaced slightly wider than the side arns 184 and the
side walls 170 of the frane 150 so that when the hood 154 is pivoted to its
closed position, the side arnms 184 and the upper portions of the side

wal |'s 170 are contained 15 within the side walls 604 of the hood 154. In
its cl osé&enfiguation; a5 theseyering pssembl Mgton 87 Blismounigdde tefame dedsodtiponent s as the

foan ng iigﬁ)?dlgﬂargl%gtomméﬂ% lauhél_-aﬁbpaszamtgm?rbﬁbn328 of the dunnage C?Eyersi <7)n
macnl ne r enri s ecC 1 ON 1 gs. ,
o and 10) . sUSRABRATE Eqé%% it BBl Er Rl 8RS ey be
easily skt laedithe coven 62 Thereood 364 ia nohnectediadid dpwpsiteom ol 1742Z0) The cover 162
i s noupt fFa%eHB@bFQM‘Qh%&ér@é{UBxi&ﬁé ng[ﬂir?g% 68, fﬂé%lrfgé%ﬁf?eribﬁlgs th&fodaS Shown in

Fig. 8, the cover I ncl udes a n]éo rcuat e shape
cont our 1%ﬂ9lbﬁﬁ"’?ﬁ%b§ﬂ?@ ar%%@"sﬁ%" ?'}?E'“ﬁ‘r':dﬁjéta@d §'h°a°ﬁ@p%3ft’°f’ "db wal | 602 of
t he hood Fﬂg54? Qaﬁlemenmerhgod"rs@mcmm dnapcuatalshaped bpavalb 662, ppsirofeile si de wal | s 624

and a do F.nga(ﬂ at its

| at er al \M(%E éoﬁ%@ﬂet%ﬁ' 91es h3é$§9 edéé E’g{h\%\g{pmégﬁg%ﬁad Lﬁ’é% ttg&?op edge to

t he domfﬁ@l?e@d'nﬂ @wathmwtream@dgm@ thedomwah@92.i M isplpyn inFigfgthg side he  bot t om wal |
628 i S S wafd svalot Rb hoodPdh Rhve@éspbdivé &@[ee@ag@mmgﬁmm‘eﬂdncfmde walls 170 of

the frane 1 ects onen, e severing
assenbl y hf?gﬁgtgﬂa?;‘etcﬂ@e(/%r\‘/eéj%gg gt‘ea[rﬂs 203&%5983 Srrq]?ent'agl on rf'}e%chl ne 10 from
debri s andlf@nef tha hot 64 acs laterallyspaced lighthonidar thie theisilelairght8dengiht owi ng to

:’slts 2 e%: ?trtlﬁevs‘i’de%vaﬁmol of ﬁfe?n%m@ngb dMRIt GheH Be NEDY 1@@5%9/0@@% 1ﬂs)6|0§eﬁ‘l”0ved for

or servicing the comonents cont t he, cover 162. The
cover 16?g%{'F°§ e §‘d%?rﬁﬁﬂéﬁ?'%éhq @Ppﬁmggﬁﬁ%ﬂéw £7%|afq %’QPV‘S‘E ed in Fig. 1,
t he ceveithih G2 siilemialis 602 ofithe beddr164. pdts elbsed40sitfonr(Fig.@tiediobd Mgt t he dunnage

conver i ARSI Sl Breni U (RITBEAREOR S0 BinEA2eh 6 afRATeNG oper at i on

of the dunnage conversi on mac and an o w tch 644 for
turni ng tdh@\aaamgréloemﬁmesmcﬁnmrﬁ!a@ﬁuaﬂéfwrwh@cﬁflﬂ thegpen pesitions Oct ober 2006

outl et opmpd. "% %0109 %udeéMF&i@ﬁts Brd dabiy ab&¥Etle ARAndrivbRrUEH bekhd the strip of

dunnage pass of the dunnage conversi on nmachi ne 10.
Advant agéB %ffd ?ﬁg}ra'%\}\%ozﬁnfj@é‘?ﬁsgy 626 of the cover 162 faces

downwemndl y at Trercoeerd Bzhlsmiouatbd)taﬂheét@wnﬁegme\e& 17 4edf freifneanet1B0. MY zont al . At such
an angl e,qu4\ifin f‘@\@ rthe]tféa?rqaf‘ml@c%s tarft% Vel @ﬁi WhicrRB8 ‘5}1 ar%uéié]f%apé B&tcﬁ:’ll‘mr gency stop

button 642 and the on-o be easi | f/ accesgf
di scharglhﬁ‘dnﬁﬁésafﬁ?"aﬁ'uﬁ?stﬂ%ﬁﬁ%“@l’ﬁ?ﬂlﬁ@ﬁﬂ@' Q04 ol e g dotn ¢ ose proximty,
and t her depéraiingmemahe top @als82RrecOPgrainsidd Walls 624 and a downstream end wall

626. A bottom wall 628 is connected at its lateral edges to the respeciive side walls 624
25 and at its top edge to the downstream end wall 626, As is shown in Figs. 1 and 8, the
bottom wall 628 is substantially paralle! 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
30 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 10, and an on-off switch 644 for turning the dunnage conversion machine on and off. An
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Referring now to Figs. 17-19, there are shown three different packaging
systens 700, 702, and 704 enbodyi ng the dunnage conversion chlne ég

is shown in Fig. 10 17, the dunnage conversi on machi ne 10 ¢ ﬁﬂﬁﬁfg ?o a-
stand 710 which is oriented in a generally vertical manner. The stand 710
includes a base 712 and an upright frame 714 to which the machine 10 is
nmount ed. The machi ne 10 has an upstreamend 716 at which sheet stock
material is supplied to the machine 10 and a downstream end 718 from which
t he machi ne 10 di scharges dunnage pads. The stand 710 has an L-shaped
configuration 15 such that when the base 712 is positioned bel ow a working
surface Q@6toppung @RaTpPddeddn the erverclPa threyigh whish 818 EHIR of HIPAAE PBSEPS 5 table, the

downst reﬁéﬁx %@Qaﬂeléiss%%thbfaﬁnﬁae&dsun{?@suérﬂna@mbaodﬁd\@mageonmthéorkl ng surface 730.
The bottom coners o gat the stand 710

and the ARS8 erg %ézeo‘g?rﬁ[?g\?ﬁ %@E?%W‘"ﬁﬂ%@ﬁﬁr‘ai’ﬂ‘e ?Zfra g?‘réa 714 of the stand
710 i ncl deheses gelqtiaé to hofizonfat. | Ay kdch gnieoigle, ierdoear 6D estables the edritrelpagelst ack of 20

fan f OJ d@ﬂ) #8 %ﬁ%@@ﬁc&%&%ﬁ%ﬁ&rﬁggndﬁggoﬁ -Off Qrmcl‘ﬂ@ﬂ th Qe Eet%ﬁ’y éb@t%fsécﬁﬁ{ﬂb end 716 of

the d was noted above g)sheet st ock
nat er i aI dianhmmaéheiatr&gfdmgetb@uqﬂt!a%la'étﬁfw Pas8 PT%W apd t&e@ Btk roll
suppor t egbagh, td’@&haynp*oh@@tand 710 or by a cart disposed next to or

adj acent t he and 71 j 18 incl udes
a pair of paﬁ?&éﬁ Wé'og?%f' ﬁg ?@%?.g%g&@ggﬁ@&;@ %‘\%nt?@%cq é}o@s‘lga dunnage
conver si @90, % ARcHE4 BERodyFIgdhectunmRgg €onversion aeehinsni OnAé i SHeWTiBS1%i s similar to
the dynnag enCRRNRE ShiBrsiBRflakiie 1hs inbﬂ:r!tla%tté akBAd mmdvmodmwaﬂd aabove except

t hat the dunnage, conversjon i ncl i nfeed paper
gui de as%ﬁfﬂ“&‘gei@é‘ MaRE"- hﬁ&é@%@#ﬁ? bB?ee?'ﬁ@" 8'%'}2'3%'8 9@ezﬁ4ntﬁage

conver si ahicinhe hiatithee 7062 mauréedd iTep omelihealiddmean espean er\ﬂéﬁ@abﬂmyl ng surfaces
708 The i 4phif .@g\%ﬁnegg? hEmabifRPRChY ¥ BolIEA0ECABYEHShRA TRCHI nes

762, urn, exten towar ds respective el eyat oadi ng stations
o8 i nel e A Geharges SoRgk ey B SEEL LIOTSP B LSRG UGS ock supal v
assem y Sl;cégwdt ﬁh@?ﬁ@ﬁﬁebhﬁlsfpﬁﬁlﬁh@d'beﬁi\n&hﬂmﬁﬁb su.gam;ﬂwawoﬂe')’@nplé'hedst gg k fsupﬁl y
asse y su i,es s n of the
dunnage SHNEYer grp g baéguge tl{gaato%ﬁétr%%mteﬁd H@}eof H@ﬁa@ﬁﬁsmoe

a stock supply
roll or ezcandS:evetmhedmkmmﬁece 7fsheTrwsbo§wumm@*§ a@ke FeﬁseF inglusieBEeis t ock

mat eri al 73 hfnsttiR g 716 8 tﬁ@r'n%ﬁheabﬁ% bé e eﬁﬁ&eﬂeﬁipr@rﬁ frgié ded at the

| ateral edges, thereof. by re atera ace osts 780 of the
st ock suﬁﬂﬁg?f 'é?s%%ﬂ?/'"?%fsaﬂ% élf?g%l}tggl[i%lgﬁméﬁ%?%ﬁ‘fl V‘fth ralgknzfd over an
upper 20t faufsiier shedtystoek netadil Mep ig giidkel th e upSRamepp ottt aithedunriage ends by t he
respect | Y biioh Habnh GH1ASRORS A% v RE A AL RARRGA e Sheet, st ock

mat eri al he i nt er nedi at e
gui de barbel’@Z'd?%mH’@Jmaéi"‘:‘f@Es%ﬂ?dteﬁher%g‘ﬁé@w (9 EpyRa pport nenber s
794 whi cRispésed Ad i ddjbentthdsiidajiect per pendi cul arly

The packaging system 702 shown in Fig. 18 includes a pair of packaging stations
95 760, each of which includes a dunnage conversion machine 762. The dunnage
conversion machine 762 is similar to the dunnage conversion machine 10 Hlustrated and
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 to the upstream end
a5 of the dunnage conversion machine 762 by means of, for example, a stock supply roll or
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fromthe upright guideposts 780. The sheet stock material passes fromthe
internmediate guide bars 792 to the constant entry roller oé gﬁﬁ du%&ge
conversi on nachine 762 and lo passes to the downstream conv ? Hrer o
sub-assenbl i es of the dunnage conversion machine 762 in a manner simlar
to that described above in reference to the dunnage conversion nmachine 10.
Located at the opposite side of the gangway 772 fromthe stock supply
assenblies 770 are several storage locations 796 for the fan fol ded sheet
stock material. Advantageously, the packagi ng system 702 of the present

i nvention sep rates t ackagi ng stations 760 fromthe | oadi ng
stations tP%g Wf'ﬁ%f’k ‘%}E@ féa?f%é‘ﬁr Atesdid Theoddepkgbfan foldert shesbsfodse per f or ned

i ndependenatenal isybidedatdire, latbﬁal&dgmhér@dfd?tésﬁdmiétlat&’é@%badé&b@&ép%ts' s stored out
of the f 76 stem 704 of
Fig. 19%&05%%{0&?3@%5%%9%@%? heeﬁ%%ﬁ%l%l“@'d%”'@%’?rg? “%’/ "t he dunnage
machi ne 1ENR%eEsyEexerding gugde@grggo Adpoitesiat iislends heth rdspentivepppght gui de 20

assenbley QUiposk a0 ARAAGLGRRDYETRIVLERIRIRRaBMsiisinstiGRERCd Trom and
, a war ehouse roof.

t mpl e
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converi masmquldovﬁﬁtﬂeantmvdrmbla%mbmé oflB BaiegCRRYERdio kg chi ne 800
and nou r of sheet stock

mat eri al Yoo ate@a/aﬁyg'esémarr Hﬁﬁ% Eg f%ﬁga Eggvﬁ ”bﬁleﬁgﬁ%g?%ﬁﬁnﬁa CUVESBP ovi des an

openi ng t"gﬁcB‘Uﬁ I0-vireaipd atrike appresite side efdie ganeway 772 from thevsielcssipplyor e entering t he

dunnage @ssondilies 170 amexeliraGioRY8 ook V6elBiansan fidel Hodf Ao RERERGT 802 there i's
provi ded a SURcR)aX Ich In (1 lustrated

t 0C e
enbodi ment is AR %fou%%?q%pg aﬂmgfyg%?‘%’IQ‘JF’Q?IP'P&‘?”B@EP@W”@?%E’R mat eri al .
The < a@Rekgging alations Fébionsthe brdisg siationsizasen itel the Batkaghs) #id Wadiag St and 822

whi ch | nadsteliy B PioimeRinde iERPOfibSo e S V\I;%U%S@irggl b a2 naaﬁ‘seet stock

ream ageously, the

mat eri al q:iu q owWns

dunnage 3&%‘3&? g? g?‘l”"ﬂférﬁf"ﬁ%e RRSEPoing s@tinsdhlled so as 25 23 October 2006 to be

ggg of the wafhegiackeging pﬁtdnﬂmtll’(bgﬂgt‘[@tmcﬁiﬂéséMhﬁgebﬁh\févymﬂ%cﬁ,nﬁg@t ock sEppI y
upst I r nr there is shown a

dunnage g?ﬁgﬂeﬂr)gﬁ aﬁﬁﬁig%aﬁﬁ{eﬁég(ﬁk&&tﬂ%&% ':‘ft %E}H‘#ztg‘é %8‘?19/%’?"59% machi ne or

dunnag% EW@‘VéP%nTWH?%é%%w@mC@!%GG isguspentrd fi9hnd normeder dance wit h

anot her Mlecﬂ[IEhmemBertsbgofpfb%@ﬂble'Wﬁ%%of%?egﬁamcﬂ% éydﬁ CL' ?Edt helr F' nt "
aré' substantially the

t he dunn 0 C t he stand
same as tﬁ ﬂ% g?%\rﬁgé}?é%'@?? Sgb[gﬁ ﬁ?ﬁf@ge%rﬂp‘é“r‘@ﬂ%’ﬁ) “$reeed fieckeiP04niha he st and
12. I n t heseid§ et the Upheped bracket Bldds mefiréecain the distairenidadf thelsByngsient | i ke
conmponenwfemBér 802 and the laterally spaced apart legs 808 of the U-shaped bracket 804 depend

25  from the base portion 806 and are mounted to the respective sides of the dunnage

conversion machine 800. Upstream from the dunnage conversion machine 800 and

mounted to the structural member 802 are a pair of sheet stock material guideways 814
and 816. Each guideway 814 and 816 provides an opening through which the sheet stock
material travels before entering the dunnage conversion machine 800. Below the

0  structural member 802 there is provided a supply of sheet 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 a pair of
guideposts 826 between which the sheet stock material is guided to the downstream
guideway 816. Advantageously, the dunnage conversion machine 800 is suspended so as
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features. 10 The stand 912 of the dunnage conversion system 900 includes a

~pair of upright guide nmenbers 922 to which the dunnage conygrsign i ne
910 is nounted. Each wupright guide nenber 922 includes an ﬁﬁ%ﬁ‘ﬁ’sﬁfg@ﬁam

930, an outer side wall 932 spaced fromthe inner side wall 930 by a gap
G a front wall 934, and a rear wall 936. The front and rear walls 934 and
936 span the gap G between the inner and outer side walls 930 15 and 932
and extend i nwardly beyond the respective inner side walls 930 to form
respective front and rear guide surfaces 944 and 946. Front and rear

transverse support nenbers 948 and 950 are connected to _and extend between
t he gui die hesubdihe ve 2f 21y Pagkagingyielions ferstbeley andibe stk YRR Oenbers 922.
Unl i ke tb&tr&érﬁﬂﬂrei@m the stand 912 does not include vertically extending

cat ches 52. FI trate I ary nethod of
| oading a st "PH °F‘$so?¢j@@ {ggr{a f&a%@? P‘?e?ﬁ]—ﬂ g{%‘ bet ween t he
gui de neﬁ%ndumaduamgepmalom rremlrtemédurmegﬁ eohverdinn rsacalekheaﬂﬁéow dth of the
stack §Safd &M@ﬁz:ﬁ%é?{m@é‘ﬁﬁﬁﬁ ofbdARARCREK W BRod hrdrRae Exessh de val | s 930

and sI| reat an t st ance bet ween |n£2er nost edges of the
front anés ?’@8‘? cd Nergie, PR fyngageFanveripnduashing #03ng f f"a“f'ﬂ Ltack is inserted
si deway s slistangfinthe sarhd1gs thelafde dﬁﬁiﬁb&frﬁm&?ﬁ cbriviergion B@ghinel 49 apththei | | ust r at ed

enmbodi meg%d ?Ein{hg%meraﬁha@rﬁ i BRreAEA &&*9@%@%{?&% 6 the guide

menber s or exanpl e se unti |
di agonal f%ﬂtlk[ﬁﬁpom te coners, for exanple the right front corner and the rear

Igg; t q(pme[l | NTHeR@INg b st reakih em&blﬂﬁﬂ%tenme inclddeed pseefugrifie gui de genber s
as s i en nove

t owar ds nge WP@%‘WS E%ﬁ%g?”%%f e QU{B'F'?eq@%er%%n Y 'tnﬁgfb 't ngAr%?dg EI?ear coner of

t he st ac kiprightguide rbdmeber 92gncludessan igner side well 930 neuiprsidp wal 882 sppeed st ack i s

then ”DV?erftﬁE lhrfé?(r-udé \Qmﬁﬁywé‘pé'egﬂnt Mil%ﬁ a‘ﬁaQ?an\@Jali 9383fnestinf i ci ent enough

to enable cor ner qof a\m a c{? ag %Jeft front guide
val | 9443”‘1'??@”@"&8% ﬁ‘":‘i’ QSQWHt"t"’lan’@obeMEBE Inder 34 PFtF’ﬁ' FATHFYS of the stack
ar e Wit hiand d3peant externid iswaldly beybihdsth® B8pectivednriehside Wallo920 tafrdmrasagctiecd t he st ack

are wit hifﬁ%t alﬂ reaf Qggﬁﬂ%g g&r ang 'éh@ eFrWﬁlahé; reﬁﬂ%nﬁ%@.e %ﬂ&oﬁhef*nﬂ&s 35 gui de

menber s laterally to the left to

26 23 Cctoéhand 9@0@@ coppasied i and@étps;d basivpen thergyide embi's BER U&EPPHe | nner si de

val |'s 93@ndsFdrd-of 6 Juidderfber£sp2l Unlikee stand 10.ahaiashdshe dessibiandudent erial is
captured and rear guide

b@ﬁ;qe@gd Lnner, side walls 930 and the front
wal | s 944¢ QNG GRICKES 3%t and rear guide wal |'s 944 and 946 prevent or
at | east redukigs. 226 ilistreleishquedtiady art ¢xemplaradettiod ohivadingsi stegk effeher rearwardl y

or forwargha Ak sécﬂ ﬁ&gﬁ%% 5}@%{39%@1%@%@%@@22 addwedirdm vl [ s 930 of

e Lot o E i et oy o ron s el g VRS K1  hooo
t hat t hi idesvallseg30iandiblightly\graase thah thetiistantdisshedeathe innernmstasiges ofdm one | ocati on
to anot N, On4tdLe WEFAIS 04Cand 946. Initially, the stack is inserted sideways 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 corers, for example the right front corner and the rear
left corner 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 930
a0 so that the right rear corner of the stack clears the right rear guide wall 948 (Fig. 24). The
stack is then moved further towards the right inner side wall 930 sufficient enough to
enable the left front comer 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 244 and 946 of the
35 guide members 922 (Fig. 25). The stack is then shifted laterally to the left to
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Al though in the illustrated enbodi nrent the stack is inserted between the
guide mnenmbers 922 by first inserting the right side of tﬂ?o@&ﬁ& é
will be appreciated that alternative nmethods may be enploy€d to I nSert the
stack. For exanple, the left side of the stack may be inserted first,
followed by tilting the stack countercl ockwi se. Also, it will be

appreci ated that any stack of fan fol ded sheet stock material may be

i nserted between the guide nmenbers 922 according to the invention. For
exanple, as is further described below 15 in reference to Figs. 32-39, the

stack of sheet stock nmateri al he in the f&;(g)gg a, bal e *hat once

i nser t ed 8PP oLYes g Staﬁ'h?ﬁ“ﬁ@"&?d%ﬁeéﬁd‘i walls 83%EGe2W a? STt FEedi ng i nt o

and conv¥mirfbldenigshbst stoblematafavis captared bebheddnnies ifEDsideRedlle 880 ang tedfnt 0 Fi gs. 20,

21 and 2 n rsion nachi ne

roan 010 1L ER SRS VDR ER SAPRS Ry Bnd RETGE wlfe 048 LATORGrRBRKET o BN T

mount i ng 2hipasheediicerige igihogdni theetack fr@m'nnlmlthwqarvgasd*y odorwardly 8Hd 28) . The

gll Bgte Qg&omﬁt StandIl 2, %lldfﬁ@fﬂ?é}gﬁgﬁamoeﬂﬁ@}e@?écm gd?d@ﬁ‘@@lﬁer@gmler Si onF_rrachizge
o0 be v r n eratin in Fig.

Lo a ser preiRg tisairahedlns Bieffosh S SRo R Ryl B S e SE" 1

conver si 2. nitlesibaen BUrd that thix iv parédulady usetuvaied shet stamd fisr roeved Gobmphee system 900 so

as to susReRf notiePsHmddidelsds! Y 1 n front of the stand 25 912. In contrast,
the earlier described dunnage conversion machine 10 is ?IV table towards

the rear of tﬂ@mﬁhéh@e ilgstrated embodiment, fesfacis {pserteg betwgen 1 978 ext ends
t r ansver seimpeis eLnBerstiraertigy el aght siaetfaitesstaR At vall betetperaebteumaglz at the

uppemsguégn&vé ,rneiﬂgazgfgak, bgaggueﬁigg@@g@{tne 3 r%%r‘hbl&%é\é&é’ eafh% hinge 978

has one end nounte transverse support nenber
948 of t [EckhaNRP iosestedfig, fp!we@bh@vngéhﬁ%@?ﬁn@chm@ f&'%@éﬂ"@ﬁot shown)
proj ecti ragpré@aémt%ystédwmahIﬂﬂueb@héewb@efmétérm mémsmmﬁbeweh k74 of the

f 150 910. h
980 | nol e e M arS GG, EBCEtanSie of Brubef SR P 55 and 5.
gui de 1br drciefsreno®R Figgaigkonba ety shchsthekmasial rmafsbe iBhe forobaibdlhg t herefrom a

pai r of ‘i'rl%ﬁ'oﬁ@nnéﬂ%ﬂ@ﬁﬂo%Mtﬁaﬁ%%bgéﬁo%@@%&&%ﬁr@'lﬂ@a%? 23 Cct ober
2006 rmachi ne Qéwﬁl s nmounted to the nmounting posts 996 via a pair of

fl anges CRYETEGH ?Wﬁf'%?‘??ﬂj‘egﬂ%r dly fromthe bottons of the side walls
170 of the coReferisd mow torBighi20e21 dnd ard1, HsOdunregp icaretrsiph madl@@®@rcoupl es t he

forvar d aifhegl oiig=gRHaRYel Ftiehodid t(sfaeg@ﬁc{mg%%rhwggg@r@% ndd1e gas

conpr essi on ative etween 5 the
nount i2hg PBF afdmﬂr@suedawms%o Me%mwew 5 Dpf] g BBsThetiige gas
conpr essiggg ancﬁﬁédnﬁﬂﬁn&ﬁ&n%%ﬂ an\mrndag‘ercameistm nﬁﬁ@hlﬁﬁ 91000 bs acket 984 and
are noveabl q € t he inper zg.nd gwer g‘f ew ,’godiand 932 of the
eopect | GaRTTY MRS A one el ol 7, B Ao bR e gas
conpr essipositianshowrgin §88 27 snd@i rithe dutregacanversigvivachiok p1@ie pivetdbiag
towards the front of the system 900 so as to suspend at least partially in front of the stand
25 912. In contrast, the earlier described dunnage conversion machine 10 is pivotable
towards the rear of the stand 12,
As is shown in Fig. 21, the hinge 978 extends transversely between the guide
members 922 of the stand 912 at the uppermost and frontmost corner thereci, More
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 bottom of the transverse wall 174 of the frame 150 of the
dunnage conversion machine 910.
Each mounting mechanism 980 includes a mounting bracket 884, a gas
compression spring 988, and a guide bracket 992. Each mounting bracket 984 has
35 projecting therefrom a pair of upright mounting posts 996. The dunnage conversion
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- fromthe side-of the mounting bracket 984 is a pivot pin 10

pivot pin 1004 that is rotatably supported in a suitable nmanner at its
opposite ends by the io inner and outer side walls 930 and 3?& Prgj ecting

ds ¢l pl es
the rear end of the nounting bracket 984 to the upper end of the guide
bracket 992 to enable relative pivotal novenent between the nounting
bracket 984 and the guide bracket 992. The gui de brackets 992, |ike the
gas conpression springs-988, extend 15 downward from the nounting bracket
984 between the inner and out er side walls 930 and 932 of the respective
upright gui de nenbers 922. Each guide bracket 992 is arcuate in shape and
i ncl udesmaehinerad0 istreousted rehes notntindacets 998 viejarpair Yifanges ot didRage conver si on

machi ne 8&:% cting irRlaY @Hﬁ‘oﬂntﬁ@ﬁ&ﬁ)h\éﬁf th@sildRaIB 1 POSH tr%lo'én@hﬁmtmdchi@e hi nge 978, the
gui de br ets sl d al eﬁh 0 @1 teng%“% e rod 1016 to
gui de suff?f“‘inﬁpot”‘am"oﬁﬂ@é ﬁf’“pefgh 5@‘%‘8? %mg gg rf'dﬁ ui'de rod 1016 are
r ot at abl yp;&u@rpmftm@abgbnipespemprm@98&9m|ehah1a:ﬁelatg/e pivolalokayement O2t@eehat ar e
ekl Chg'% SB‘E@(;E’C?Q@ éHdttﬁebéea)é 88&@%%%%49@8@ hﬁe'gﬁ@@ﬁmﬁé&@m@“ er side

wal I's B3 respective upri qﬂ g ';rirs? 922. The dunnage
conver si epringReaH e\x@nmﬂvmgrdﬁrovdh%vmp@ﬂ%brac @ a?‘bff‘fﬁg‘%efab gliest
di spl acem%mr@r5rﬂlo@tetmemsgmratgamdnaa%spache uprighyguideahantpetsiazRt ed by t he

di st b kets 9 1016, which
s when: ThESotE s af REsr OBt dor TR BBl o e S i 100 et
992 r eac hivotipin 1§04 thet is ttatablylsepponied rarsuliRbladnaiper 2 Beprefite 8045 Y& mechani sm may

be sw“;a ngr%gra&gpglgeq%ﬁ,@g%d@g@nage conversi on machl ne 910 and/or one or
both of the mountin ms 980 the d tﬁé}nverm on machine

910 at a desifaigctiaggom § ﬁhﬁwH‘gﬁgg?a&lfe 5?4\)%3 PRy P'r‘?e and 912, or to
unl ock t lkeupks t}cwaaraageofdmanﬁnmamwmthéﬂmpet@d@ﬁﬁlblgeld@bre@@hl movenent of

the dunngge o%ﬂgﬁfg {e?a%%’bwo%&eﬂ%n%ﬂve‘éﬁ ktrhoRinky gra'blté@ o eﬂ}ﬁ%e%la%e In the

illustrat ed unnage conversion s tem he nnage

conver si @mhﬁ&?ﬁ n@egﬂﬁe P@d@%ls‘@&t“i‘?/@ﬁy‘33$ ‘EREWP pign ‘?pﬁ"%ng éﬁé\eﬁ‘?l ng position
(EI 9. 120)Xowmv w@thediohiﬁtmgembkaemmmeegﬁﬂeamﬂrarrg_optasslaa \mﬂ39300amddof hwhi c_hdi S
shown in nmeans . %@ga@entegwe
brackets ggggﬁhes'ﬁé%ﬁcﬁ’eéﬁ”qhygl}{q e gw e2 2r gaéh;bgﬁgwagl%t %%q% t ober 2006

r ot at abl shapdjans inglbtias apatowete shape siot 112 éesdin. i Wign issdupnagh CeErsiR” pi v ot

di sabl i ngnQpind W%@%tmglhﬁ\)e@@the;@ﬁd 511%0&%@1@59% the%@ld@ﬁﬁcl%is) which in
the illustrated cceqsesbc? (g gj} & gagmoxl;erﬁ[e e stand 912,

i s suit alfPsidgaleae thearrogits §1ds ghinetige gd 1 %oqu © SUPRNHL™PSMSich r ot at abl e
Movenent .Thb opiekity arids of thaoguidegod BE 6 atdretatmbly Suphorted byfrespertive ginforkingor acket 992
195 e kU i BUSRRA R Bk A G LOHEBl Bfecli36 pediRerertiavicn a radi us

slightly ui de raod 6, and a relatively
nar r ower Sﬂqed@lls%rﬂﬁg?’?015@89@2?“5?15?‘}9&%‘@@\%@”?%2 |ndent ations 1030, 1032

and 1034. TheTi dudddgR chieeidh atackinso1bGSvotsb@3R a add rdhg8 4f angular

displacements relative to the stand 912, the range being limited by the distance the guide

25 brackets 992 can travel on the guide rod 1018, which is when the terminal ends of the
arcuate slots 1012 in the guide brackets 992 reach the guide rod 1016. A turning knob
1026 or similar mechanism may be suitably connected fo the dunnage conversion machine
910 andfor one or both of the mounting mechanisms 980 to lock the dunnage conversion
machine 910 at a desired angular displacement relative to the stand 912, or to unlock the

30 dunnage conversion machine 910 to enable pivotal movement of the dunnage conversion
‘machine 910 relative to the stand 912.

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

35 the guide rod 1016 and the guide brackets 992. Specifically, the guide rod 1016 is
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correspond respectively to the three different positions in which the
dunnage conversion 1o machi ne 910 may be selectively | ocked %Qf nlgﬁbid.
As will be appreciated, the guide rod 1016 is rotatable mh% qP 4 o
axis of the guide rod 1016 is substantially collinear wth the center axis
of one of the arcuate indentations 1030, 1032 and 1034 of the slot 1012.
The opposite ends of the guide rod 1016 include respective arcuate segnent
not ches 1044 therein. The axial width of each notch 1044 in the guide rod
1016 is slightly 15 | arger than the width of the guide bracket 992 to
enabl e the &ﬁgi inner arcuate portion of the guide bracket 992 to
slide thePEERY 2l %‘H Rbelvspn@ PivRLRNEPIRG PeRiion eRdmpiyatdigablianyr locking gui de rod 1016
i s rot at egbstioc HThielkadb tola@(Flgsmaz!(mem)lQﬁéh |ﬁfthet|]fagr£aléﬁ-ﬁ,oalﬁﬂqt3$016 are aligned

with the n 992, abllngthe
gui de br a%dlgéeg?gﬂe FEH S%nﬁgggé'stsg%gfﬁ?r%te‘g %W%é %}%6 te 20 ends of
the gui dePP¥ie farpueh @W@blemem@]fngl y, enabling the dunnage conversion

machi ne 910 R@febﬁglliﬁ@l?@%é éﬁtqmz\/& e&é?x duﬂ@bé%}ég%bfg%gthréemr&gﬁ pi vot

di sablin Si otated such that the
not ches %5 Etag?nsk'ﬂg(gé%l% dﬂ@% ﬂ%‘ﬂ@a“éﬂg@ ralys oty lergegthap ke ragius 8’ r espect to
t he i nnerthaguideape 16y and anelatively harrayar tﬂa:klpﬁra@k’mlss &a&dm@deme@ weiter dianmeter

of he 9uhihiaiad 39 odzsnd fodd SnP L bR REREE R aRKS Toverent of

the 25 inner arcuat “ he | ocki ng
posi tion, °°frﬁ%°°5‘h'ie€f?°‘i“’651 t%’bﬁﬁ"eeﬁf@iﬁé‘hﬁ%mms\ﬂwmh thedusnegetconfersidne  dunnage
conver®i onadiine Bi (vaaydkGeketivaly iodedtand hﬂn&k&! %dvnib%]a% re%@@ tth |dQU' de rod 1016

is rotat 1030 ui de brackets
052 °t he 1o S1EBETRG P O 20 of s iRt TR Steo sgiedt fon. -0

at op t he vdihdhfreotepaxisef gne of e, arquiag indgtatinne 1301 1082 gars1086nfithesisti on spring 988
and the guizleTHaroppdeRd Sndl 9Pihé §u|c§é"r8!i 501%W§F$N&t|®%éuﬁfe%?ﬂn%@ﬁen the dunnage

conver si c ting posltl e operating
poSi t i On%cﬂ% ggg%SE?Wpﬂt§§¥'%W‘dirb§eﬁ‘§@°%éo ”é"he%ﬁ‘b'f"éé@*@ds sighlly t he wei ght
of t hetsdUararrgrandiswidih of theguidectitacket 992 & énable the Fadedly infatREUgB bbradd o by the

gui de br agk@lide HPsbRetiolo LR thsshon. as well as by the hinge 978 in the 35
front of the tand 912 aﬁ lﬁehto s of the upright guide nenbers 922 of the

stand 912. thepivet enshiing p?ﬂ@‘? (F'W?@h therpuidg (A 1816 i eptatedidich tharthe at ed i n t he
i ndent at irmmhésomaz; bidhdxjuiialod D6 BRI Mgl \nﬁtgﬂﬁe?iﬂbfﬁ?cldafegﬁkﬁﬁssof%% wd% |he gunnage
conver si ia i vi ci ng/ | oadi ng
posi ti on. Wme %:Sn% (}ﬁe ¥ c@bi%i %@rt{’rﬁ?eé’f%’ge pﬁncﬁ ﬁ%a’f’ E%?%?P?‘%n 1034 to
bl ock "’Pro\f-‘@ﬁ"‘e?ftthecﬂ*"dﬁlffé’ 1§16 ans\, aecardingly.ne9iRg ihe denndgnomg@sicromatinei on nachi ne

910 i s | mmto&efmﬁoieu rdiitibd ﬁdhesé?én\i'gqt nﬂ/tﬂecb?ﬂt ﬂ&bﬁg%fot:lﬁrg} p(og,lhtg'lzthgrzgci‘gsszg)g Y in

Fi 31 ring. 988
t hgl r fqd\;g%p‘gﬁ??t?cgﬁr‘rrpﬁ &ﬁ%t e?qﬁ@ guﬁ)ﬂ‘fé’b@e QWWMQTW eiehi ne 910 is in
the f uI | ' qnmenbﬂths@pwtmthg/nh@achumg pprtien dfitt@ryuidk Bragket bopegitdd Ry the gas

CONpY eSS e b 1IN 718 159 1B R Sr aRMbrdrIE blUBlHverRlnt bR dUNNA0E
25 Inner arcuaie portion 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
92,

When the guide rod 1018 is rotated in the indentation 1030 fo block movement 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 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 siand 912.
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machine 910 is carried substantially by the guide brackets 992 in tension,
and by the hinge 10 978 in the front of the stand 912. Togﬁhﬂﬁr, thﬁ)%as
conpressi on springs 988 and the gui de brackets 992 of the gtohg 200
mechani snms 980 sinplify pivotal novenent of the dunnage conversion nmachine
910 relative to the stand 912. The gas conpression springs 988, for
exanpl e, bias the dunnage conversion machine 910 to inpart a sonewhat

wei ght | essness to the dunnage 15 conversion machi ne 910 when t he dunnage
conver si on nachine 910 is pivoted relative to the stand 912. The gui de
brackets 992, apwhi | e, quide novenent of the nmounting brackets 984 and

consequent | y Y4987 1§ ﬁwaﬁ@ngW%F‘%&lt‘%ﬁ” Higindemiation 103%4p Blagk mevemgpitiotie rods 1016,
as the duhmguirs keavhete 883, e domebé BvEdith inschic 000 1 th drahteineYiatetifedt he stand 912.

Th i i .guj b . 9 bet

(he ol anceNiRBRRaNSHRRA WA B85 R50 1R LR MEE R TR IS4 Thee

r espect i VROCk povamant ¢f ihedinidedraskats9932te duriage wevergonshashine P10 iFing. 21, the gas
CoNnpr essifoy tivddy deﬂﬁ:mg%amé‘l%’sttbﬁ' ?l%utﬂﬁxd%}’“@ﬁgeﬁﬁsr%%g tI'Tegllaé é’omgp?&rsi&ﬁ”wt bet ween

th 932 "wh

mchi ne. 970 LOAE e Juurdiels g2 Bduogrcioneretpra i s SdEe 20, whon  he
dunnage convesianingchine @t inia tig:10lyitiSed servicing/loapiag pdsitog In2bchpasiidni e, t he
dunnage. cRRYSHREn SFHHGL 6 o7 BaerROH! SHPHE wB bt fﬁgh@rrnlag dolfergigrvert i ng sub-

assenbl i es é er eof I e Su ane o the side arns
184, ar e TACEPRALS C%W\F@bst@i@a'l‘f(?bthﬁlgélﬁ%b@?ke r?82 Wﬁ?ﬁsgﬂﬁtarglbvﬂ@hﬁt%ber s 922 of
t he stan®78hihe ontlofaieestardicdizned in the upstreamto downstream direction at
about 45 degrg har I zont e..upstream end of

t he dunnage co%%tehrggllh% aé/&'o WQESSB@‘TLW‘?S &Jg&{]é@? gy! ﬁ%‘gfaﬂ%fs gég H%m t he packagi ng
area ar oM“@W@%W%%@@'WW\PW@&Imwelmmﬂher@lamage sohversiot mechidunnage

conver si @10 Peritive 1©&heSldhd Qﬁlﬁ\dTH@%Ea?od?ﬁdrésbiSh‘L;ﬁﬁhéé/QatBh‘éré?élﬁlh@tblag% thereof, s
conveni e% the system 900

r}éorlentedtqv BE?"_Lont streame

for easy ‘accdg&onvergonmaghines gfo’ﬁ‘ & H‘B%td‘f‘?gp #eps [Brita dyanasht | et 650.

Ref er rf ngom\@rsmwgmcm@e?swmemp dbynage bdmergort rhsohMalsnmg@votemewn%t@n machi ne 910
as f or v difhg@ne m‘egu B oGS ST DA QRaRARERLABPne REARRS | © 1 1o Cnnace

conver si 3{ qz er ervicin [ or | oadi ng

sane is g’faﬁfﬁ?? R C‘P’}?e‘i‘qﬁ’f‘@ "P%@@F‘Qﬂe CPRKESRN IMapitiness 19afong tﬁerﬁgw wdeli ng

posi t i ond01d, ey ihd @unnagé cqhh@suaoméﬁhmfgﬁo @‘pﬁ?@t&ﬁalaﬁ\ﬂitoﬂ?é%[ﬁﬁh 612. Wﬁ\elnl the dugnage

converS| SERYLS 0a ion.illustrated in
Fi gs. %Q E g%ggn I%;"q?jéu%ﬁgﬁd H'v F’fg‘fkgﬁ%%@ﬁ\’%%eﬂ%g%]% WES NSt partially

i nver tz%d "!i‘ﬁ%ﬁﬁdﬁ’uﬁf Heroaalls 930 %191%2 efribe rebreptive apright guire nambesi%@Rend)f t he st and

912. The a8 B3HbAT m#igs@i #RYAE Bdmpdssioh rﬁb%ﬁ afdi fﬁﬁ gﬁ1§ébﬂa§<e%%§fullyﬂ-35 degr ees

fromthel rag e gﬁOrS'n% on ‘%r‘ﬁffj] 830 greesh romthe horizontal. Thus,
with the E‘% SiAnd gHehs BP0t Gdawhendie 4ineage\oRyeEIo8s i nt er nal
corrponent@cﬁlﬁe 219ds id iis opegrding positen.si on nachi ne 910, such as the converting
sub- Referring to Fig. 20, when the dunnage conversion machine 910 is in its operating
25  position, the dunnage conversion machine 910, and more particularly the converting sub-
assemblies thereof, which lie substantially in the plane of the side arms 184, are disposed
above the top plane of the upright guide members 922 of the stand 912, and are inclined in
the upstream to downstream direction at about 45 degrees relative to horizontal.
Accordingly, the upstream end of the dunnage conversion machine 910 is out of the way
a0 from the packaging area around the system 900, while the downstream end of the
dunnage conversion machine 810, and more particularly the outlet 650 thereof, is
convenlently oriented towards the front or upstream end of the system 900 for easy access
to a strip of dunnage discharged from the outlef 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

30




assenblies. Also, initial feeding of sheet stock into the dunnage
conversion nmachine 910 io is sinplified when the dunnage co r hi ne
910 is in a servicing/loading position, as the feeding endgﬁﬁ ﬁﬁ?f%ﬁﬁﬁ;
region 566 of the pulling assenbly 328 (Figs. 12 and 13) faces the front
of the dunnage conversion system 900. Thus, a user or operator has
substantially horizontal access to the pulling assenbly 328 to feed sheet
stock material into sane fromthe front of the dunnage conversion system
900, and nore particularly is fromthe front of the stand 912. Al so,

feeding and routing the sheet stock material around the constant entry

rol | er 19echipad’q faeseginingeandier ipadingmee is synaifiatp 1 hisgrgardabe ol antial 1y al | of

the travahidiithddh pbdtRns hoade l’ﬁlffjlﬁ}ﬁé(pd'méﬁlébu’élss F6r sxapgis,sihbh thef rom t he front of

the d f d
L1t ng PRRgeN B aReaR S Mreenibae stine g pAr e hies 20, (DO,
t han t haandoist the duabhge doyverdinn resching 810 islatdensi n@é@"we@ﬂ%m ig dispepgy  dunnage

¢ Ogrﬁrss ' %stﬁﬁ\%n} t{%%wjﬂ% to%_ Blas drthel Bk lok . althg @n%li{ar biSlacemeRtof ﬂn@gldbel ng less in

bet ween the u sﬁ EEQQ%Q ng 922 of the stand
912, thu@”@ﬁﬁ‘blslawtﬂ?ﬁéjeg'@%@?m 1615 ophatng posfligRy© &f° 5 he dunnage
conver si panzémshime, ithGhd lmob €54 épehet] anuyerator ot deer deywsiyasessswal | 174 of the

frame 150*&{%&0%&8&%%)& fa gﬁnnggé &JOL&LIOI'; rﬂa&hmg 31’(8 rsb@lrgs tl‘Ea'“Homfért%& sr.rtHa nbers 922.

Det ai | nnage Conve wn i n Fi 27 and 28.
The dunassgebliesniles, Qllt'@Heﬁ?ﬂéﬂgmf H@egﬁwklifﬁo ’@ﬁlﬁ‘@éﬁiﬂ‘i"aﬁr‘ﬁc”t%h@% as the afore

descrigded smﬁiﬁi“k’ﬂ%@h #e GM%@ SveTBS InERing 910 iS a déhgﬁhglt&adm@ poditon, exanpl e),
except as gfierence

F
nuner al s ?‘gﬁ?e@g‘%?"dﬁr H%Strgﬁrprﬁe@f?gr#gc’“ e%’f‘@"? At '!ngggfss(f'ﬁe ! %ﬂ{la e conver si on
machi ne &t6s thetintofdse dunnagerromnersinp| systen & dinugy aiupdroeePregiAH8¥ gui de pl ate

1060 whi %s#aﬁtueﬁ?ﬁlﬂ?&&a@gcc%&stbfﬂﬁ phmﬁgeés@émm%fe@d £H%et shicenawabll s 170 of the

frame 15 unnage conver si on nmach P $9% d ﬁoﬂi“[ﬁ gam end of the
gui de pl Bfasamedigr tefeonkof|th Ummscoweﬁwa@%%?“ f??é%p % posed at the
downstg eadm&rdronfof theatgaiote Ak, fabdiheeant 0GAingthe shest stakanatdsbharangpported at its

Opposi t etheé%gﬁsté?my entt@?olléll ﬁ% 8 %‘L §g ég %éerwﬂétﬂ :ggmglrﬁ@d as %ub%%n@ﬂtémﬁr 2006

dunnage conversi ﬁg nver si on nachi ne 910 does not
i ncl ude lth¢érap¢|9@3h afdh%Sheﬁth&fh mglerialds acsessigfrpm faseronbel thaflngagede bars 202 and
220. The chatRioRtystchfoosheet stock nateri al thr ough the dunnage conversion

machine is trate Fi e stock supply
27, the SheetAssqlflgl%’quﬁgpaﬁeﬁéfi)ea{ogvabﬁgtglggur{nﬁ Eeqiﬁne %Jﬁren%f@rlld QI n the bottom of
the framitab0o posilions lowey dfiagdhat blaipablechy thsi @ﬁlef dﬁ@@@e@lfﬁé“ﬂtﬂﬁbmlngp 1062 t her eof .
The Sheerduﬁ{agggong%?%lﬁ{ llnééhm'eﬁot mﬁstfécﬁ’ta[é@@y %%kféd'léﬂ"lﬁw@lésgm widtel,| er 1064.

From the guide r he shee cql§ z# uass%g %ongm de or
under neaﬁh?"ﬁﬂ?é’"“{i’ﬂup?i\é‘e%‘é%?pr@@@u'éﬁP’@W ?rﬁ 4 éﬂ‘??vaépg JPBS'P "t he side arns
184. The cover 162 to fit therebetween and the dunnage conversion machine 910 to be ftilted until
the downstream wall 174 of the frame 150 abuts or extends paralle! 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
a0 features.

The dunnage conversion machine 910 includes a fransversely 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 conversion machine 810. The upsiream end of the guide plate
1060 has a lip 1062. A guide roller 1064 is 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
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sheet stock material is then trained around the constant entry roller 196.

The constant 1o entry roller 196, in turn, guides sheet sto é teri h
downstreamto the converting conponerits of the dunnage cong Fjsl??}}?rﬁ& ?li ne

910 in a manner simlar to that described above with reference to the
dunnage conversion nmachine 10. In accordance with the invention, the sheet
stock material is substantially contained by the upright guide nenbers 922
of the stand 912 and the dunnage conversion machine t5 910 so that | oops
or undul ations exhibited by the sheet stock material during operation of

t he machigpe a910 are rgrevent ed or at least mninmzed. Advant a%neousl y, the
travel patPregt conygrao paginedl bk dypgeqecoaversios mashing $1Gfises rotibgkdnt i al 1y i nsi de
t he machitireepi@bble fecdyuith essemblyribe ionthé Yuidebardm2mmebeone 910 so that little or

no paper | oo f | n 910. 20.Turni.ng now to Figs.

32 to 38_andp%?g?{h%%%ﬁ%e?%L?éﬂ%%r%\ﬁﬂgﬁ@ﬂbe g%@?ﬁﬁ“ﬁ?‘ﬁ?rsﬂ%%hm%‘?acks of fan

fol ded s/HbgiatedirRaet indioe 27 and 38 Foom thestock uppiv 2anhe shediGtadhmaterzbr dance wi t h

t he preseaises thicagh 1h® Bpeniiatn Aa b&msdr %Kr%mé]@@and%aside]iﬂgéﬂd%%t 106 nay be
mac

used in t 1 1t h either of the dunnage conversion machi nes 10 and
910 di scl@%ﬁﬂg r"giq(rjlé,’[E thec'{?‘%i hﬁ%ﬁﬁﬁté@FF@ﬂteUﬁqfsﬁg%W@ﬁ Aoy tee Hifenage
conver si GHen@Bhi fiemdre widetralar 10bhdhdrhba dto2bmatnat kassds Oéhgsidd@2, 1104 and 1106

ondod | ap D G R 280 AR R el Siog SRR OB o Wb ch o

| oaded in%otthcgn%%n%gﬁﬁconver si on nachi

dunnage EOTRYEPEIBHE B &dnedproyrd the ponsiantenit ipliec®6. Ahewnstentie bal ed st acks
of sheet estyoller 188} imrtira) guitizdsheotistidR matkhdl dodptednt RGndByvdmgeasi |y spliced to
anot her i.al . ..30 The bhal.e t 1100 includes a
stack of %@@?@% giﬂfﬁgﬁ&g'ﬁ’gﬁhﬁ'&f @551%1 ™3 e S'mﬁaéi%@%%ifﬂlfdand a pair of
t r ansver 88V Wilthietasence i the dynsageicomersionmachipatk of sheet stock material 1110
i ncl udes one IvsccomERcevih &% kiR RS shebiatdi MRt bbby b Rakan ol ded into

a recta . . | f fqlds, together forma sequence of

rect angupg{rﬁla g‘é{l gfsg%é\%hrﬁ'e%%gﬁéﬁ Bﬁﬁ%ﬁa%@%ﬁeﬂ %ﬁg'é’i"?ﬁ’eecoﬂFF‘és"ﬁ’rf"accB'ge of the other
to forttn PHEsodhallorpoer ugtidalionsexbibited themhert stabk rhatddl dFing omraiokoof sheet st ock
mat eri al tibheniRa®10%rd fBvehikdOr at%%ttlr@ﬁhﬂzé@2Adv5rﬁlt§d}§solu%;§%1fﬁbe%@99fer 2006 ~ side

1134, re&r sgi g%ac}&lsfi , ‘,eft, | de 8 and _I‘Iﬁ ) or further
details FEraw RRatia '@%@W%‘Wﬁ“b&taawy'aﬂd% gERchiteIR onfaFless al , and the
means f oprokimitnto thg rsachine 9t Gedosthatilittie or nvYpdd opaidrrh xtdinabto tRaingdhneNos. 5, 387, 173
and 5, 88g4¢/67, both of which are assigned to the assignee of the present

invention and are hereby incorporated herein by reference in 5 their
entiréties. THENSAEWLR Figs $2toagiand Biom, there isthawh fouf exetmplery baledck nat er i al

1110 in siackeopieefonied shdebstok nsial A0 Qi02L 1404 BY AR iNB&Eeco My Sui tabl e
fl exi Bl CodBloedd: Mlenibe Lm%ﬁ%gg sBeks 15 f@g{ 143 DB tal Bo usoan | 2CKEL 1112
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 transported and, as is
described below, easily loaded into the dunnage conversion machines stands 12 and 912
to which the dunnage conversion machines 10 and 910 are mounted. Also, the baled
stacks of sheet stock material 1100, 1102, 1104 and 1106 may be easily spiiced fo
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 tiss 1120. The stack of shest stock
material 1110 includes one or more plies of sheet stock material that are fan folded into a
rectangular stack. The series of foids together form a sequence of rectangular pages
which are piled accordion style one on top 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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panel 1152, a top panel 1154, a rear panel 1156, and a rear bottomflap or
tab 1158 1o separated by four transversely extending fold Ijhes, 116 I g.
33). The fold lines 1160 facilitate folding of the jacket ﬂ@f‘f‘% r‘*’ég%]g :
substantially planar pre-folded configuration to the fol ded 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 nmaterial, for exanple, nylon or 1s wire. As is shown in
Fig. 32, the top panel 1154 of the jacket 1112 includes a pair of

rectangular shaped openln%s 1180. The bale ties 1120 extend |ongitudinally
across t Rée 15fannnis 113% iftaislp 163G avd right pide f 140n Eordutherdetaipsladied o The wi dth of

t hebf)pe Nian %&ﬁfﬂh%’t&tcﬁ of shbbt@bick h‘laté’n?f%rnd trid dibahd¥er Wnﬁﬁd‘saﬂfe rEi@%n&U man hf['ilnd

enabl i ng r veniently

gr asped \ﬁaﬁg? ﬁa%t%g@nﬁﬁtaitjh%iﬁ%gg %@Egﬁ &ﬁtﬁ ﬁwrfi?rb%ea%@ @ 34, the width
of the | &eleetignee oPihé gresanbisvention auk lare Heleby insaparated hdréie byvietdtdnesis t he st ack of
sheet st @plFemipdigsi al 1110, and the jacket 1112 does not cover the left or
right sides l'rl'i'38 and 1140 of the stack of sheet stock material 1110. Al so,
as is shown imHe@AcR 11 Bomaintaing e stackeh sheghdock igterigldi{ Qe caiByesse$0 and 1158 of
the jackém. Iﬂemackekﬁemdxa;um@adetdienmudmvﬂei.&taawamhamee@m@k of sheet stock

t | d
[r ansver Sk pBAKE TR Pz heffited A AEh B oyt A BHOREP o Rt st ock
mat er i al PANENTIS2AoreAnekt 194 A regreane] 156, and@reaskaltap fapgr isb 1838 a doubl e si ded

adhesi e sépaptad Uy$our aaRldrady éxﬁbnﬁlhﬁoEQBéde3ﬂf ThdRIdFhACHe®f sheet stock
naterlalfa% ed lines in

mroe. | au ERadREorRIZdel e REF sustnta: are P TpisrameuGiIEn tho strip of
adhesi ve thef@ded configuration shewmidrigsi 326841 ayer 1190. The adhesive layer 1190 and
‘the rel ease Iwna ck&l%u@é&uﬂh&ﬂﬁéﬁgck%%@{}%k}ﬁaeﬁélqtﬂ tﬁeooaiehe rectangul ar

peri et er, of bottom 1132 he stac material 1110.
The adheg‘?s\ﬂéz‘?a (Palp fig 1120 mayipe pigdee apypiakl Wﬁ?@'ﬁo’ﬁa"@%”ﬂ%’h@rer of the
bot t ons 1882 Axfis sHuem st Rig.le20he ®hpadel S50 ofthe paizeTi1alinclldds paithe free ends of

the 1ol epsgoblShoph S2ptl 08, RO EXASELTELGlgRlly Lfhch, DOLLOM 1152 of

t he stac eet” stoc fl'exi bl e pull
straps 9eenirgs EiS0 sprrpximatelg at the omter treenf. tTIH@WSIt'HE We@mmﬂééﬂﬁoﬂi ock materi al

1110 is sigatyvadbr tian tHeayidia6Kes hukikh Band, &eabﬁuglthe el 1RB 3101 RBndiige  capt ur ed
bet ween Ehe fro I;} 6 of the stack of sheet stock

mat eri al thTHO b?ﬁ%“’?%‘*é‘ﬁ%%@?‘i?%"‘?f%ﬁf’e ar panels 1152 and 1156 of the
j acke®o 1112. P@lﬂ'&i\OWO&tFlQSh%? dreil 24 dhsvidiblof the @0kst mt1@ i¢ dubstsitialydhed 12, f or

exanpl e, siheasiRd Ridihiof e 1thdor sﬁée?st&ék?l?dgﬁgbﬁﬁﬁ ami'ﬁle Ritiq mo%%ﬁg and the

et ween e upri gui de nenbers

bal ed st ack I NS
922 of tﬁ@’e%lfl‘%ﬁg°§‘lgi‘t?'ﬁ’\est1ﬂ%8ﬁﬂﬂéq0Mﬂgﬂe%%’%mﬁﬁeﬂ%”1 eﬁ@?*ence to Figs.
22- 26, f esisebaumih Eigs. SBGH, thédradnt tritieedr dbiesh abarIs0 340056 eBhsjackat t he base 18

1112 extend under the bottom 1132 of the stack of sheet stock material 1110 to cover only
25 a portion thereof, leaving exposed a transverse middie section of the bottom 1132 of the
s;ack 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 rectangutar perimeter of
the bottom 1132 of the stack of shest 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 perimeter of the

35  bottom 1132 of the stack of sheet stock material 1110 and form a pair of flexible pull straps
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of the stand 912. Alternatively, the baled stack 1100 nmay be stacked atop

anot her stack of io sheet stock material, for exanple, when #';pcls‘?beg?ﬁ%ed

to splice the two stacks together. Also, any desired quanti2

stacks 1100 nmay be stacked one on top of the other, such quantity being
limted to the height avail abl e between the base 18 of the stand 912 and
t he dunnage conversi on nachine 910 t hereabove. After the bal ed stack 1100
is |oaded into the stand 912, the bale ties 1120 are cut 15 and slid from
underneath the jacket 1112 of the baled stack 1100. The front panel 1152,
rear panel 1156 and/or the top panel 1154 of the jacket 1112 are then

pul | ed upvigd. dvVigen tiznsidakrof sheetmiocd matesialel 1 is eenutel én thd jacket tif12 Jieed! St ock

i al , : i ig. 33,
materi a sifgi;sol_'l%@ére 'c%ﬁtt%éﬁ 5é\k€éﬂﬁﬁeﬁont SaeOfTBA ﬁwé}é{art’sgg g ?%Gr rﬁ(?wl\__% 5%15‘( ¢l 9

t-her eby tg?{%ll e and renove t ront and rear abs 1150 and 1158
of the j SeR&stodrizenat b GRYBE rrsaediva fraat andseat petelssIiBdandsk! 8 theat eri al 20
1110. Ondgakétle1d ront and rear bottomtabs 1150 and 1158 are renoved from
beneath the ck .nmat er | 1110, the, stac sheet stock
mat er i gl 1110134l%ﬂggé?légﬁc?‘ﬁ&ﬁﬂtgtme s%agdg’?ﬂdfoé?wg, @a&%%@?‘{]e t hi ckness of
t he j acke¥e @rasped vip Hietopeniigad $801Bddfe baled statiaHiQ0 B1ited and insbrieddetweeitk of sheet
st ac kt mitltw ipAht ?i;ia@ﬁéﬁbé@@%ﬂfﬁ ihelsfbtna be 8 trd %ﬁ&%estcﬁmrhgsﬁ witHch st ac E : Thﬁ
j acke i s en ve rom n : er eby exposi ng e pu
5 ot 1 ap SR 1 FOR 2B 2P Uy it e T boeg A0 0F 95t B Eroch ment
t he j ackefthe st 912. Alterdatively,hizerbalddetasip &100 el be sacket etop prditghstagyef de  menber s
922 ofypt RBest bigtinaterai fJ'ék%nplet, Ofien it i€645E tl:zlsél%e ff@fw@?&%&&oﬁetﬁ% tilted or

0 be renoved h Wi

ot herwi se nmani pul ated t romthe stand Il be
appr eci at¥i§: 3 4esie auanily pbhaletstaske HP0 may ke sackpdiens onderof the et he span
bet ween tsheh qupntityisingdithitetbto i HelihtsavaiRBle BEtwhb&iths bz ds 9liRe sthrid gbi ch case no

such til talnglgle%Tﬁ%a{ﬁg&%iglghg%’im%%mgllr‘?g?cﬁg_ necessary. |If the stack of sheet

stock material atrop ér stack of sheet stock material,
and it is deshieethetaled piack- 0@ isdoaderhinlp therstapid 912 Y@ bals teh&12Pemgestit st ack, eit her

?ne ogst hRd ﬂldkﬂom&hﬂ@ﬁ&ttlﬂa?ﬁclf(&h@%f ﬂﬂgélt@cﬂstécﬁl1ﬁmtéfrbﬁl%?rfleﬂﬁ%set| iner 1192
rom bet ween upper, stac , wer stagc ereby to expose
the adhedfd Ba‘]eg{/]@? s @%“eil ﬁé&’ Biibe askebt 12 A “ﬁ?ﬁ;?é}l‘eléé‘t"é{%’ BY1110. The

wei ght  ofandfreoutwapstiy avesty drok tiof stack eshesttstock matetiat 11 14| as iBAtrd&d fact ober 2006 1110
conpress IR t L L per stack 1110
and the ??)%ﬁor ltﬁlﬁ%ﬂ&\@‘?ﬂ H% Stg’gtmg%c}’fta%EﬂgIaf'd(;'\%gr%%g{]%@%?ggrg%@e?&@t ock material .

ng en
The adhed?t§d130and 1581‘1%[@@,1'3‘3;‘6%8 1 eEyendemests Bestaelesl shegigleds vaterda! bonds such
pages zb 0 1eid. alrice theSiphi antl Regar Bdttobrligbs 11 5@ 17168 £8 ebridageirdxf behbRBtheSt OCK

mat or ol P {rifedt BOG! mBPAT 1 15710 bk o Ol 89 b DB sodr it et of o
bal ed st d&kdigance gaudl il terthickieewef thedackeld i tathe base 18 0Dthé sfars®8radance with the
present etk bitReetEeR PEteAS afRAF febiB&Tn e sahdo12, thBeidMabiedRt ack 1102 is
substanti al | yThterj]aeckgtalq?z i%ﬁ\etn rr‘eemo%feg {roem tﬂg gt%rr\é g‘l%fjthgrggayeedxpcs)stm%%#e p:h%OO. In
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 to be tilted or otherwise manipulated to be removed from the stand
912. It 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 tiling 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 to 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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the several Figures, like reference nunerals represent |ike conponents or
features. 10 The bal ed stack 1102 includes a jacket having t

pi eces 1204 that together maintain the stack of sheet st ock ﬁ&h@??ﬁﬁ““ﬁllo
inits conpressed form As is shown in Fig. 36, the width of the jacket

pi eces 1204 is narrower than the width of the stack of sheet stock
material 1110 and, |like the afore described baled stack 1100, the jacket

pi eces 1204 do not cover the left or right sides 1138 and 1140 of the
stack of sheet stock material is 1110. Each jacket piece 1204 includes a

top panel, 1220, an internediate panel 1222, and a bottomflap or tab 1224,
separ at ed 1HFoMRrsSTas drasther e peitomear Bailnaregd pegedf fhe warer stad0H14hend 32, As i s

shown in tdElcgleac’Bﬂg erdpagé ﬁfttlﬁtr|Bﬁdlsﬁbﬁof@ﬁé&lstﬁcl&3éf&laﬂﬁhbf&@l’ndsﬁé?lléﬁr pi eces 1204

cover theg | r.sid ck of sheet stock
mat er | aI 8&;%% %ﬁth% pah 4hgsavf5’%8n§>?f’éh%ag?%tﬁ§ﬁ?‘iﬁ 'ﬁﬁ‘m’ 0% opposite
rel ation ”ﬁ@‘gcﬁﬁépagﬁﬁfﬁh&etﬁtwkd‘@ﬂﬁ@\aiOftf@ngpetrlataipmmwwm@amqndpageons of the top
1130 of theegtlstek maiferislbeBt 10%%knat erial 1110, and are longitudinally

spaced by ar ve arro nsyver se Li ke the front and rear

bot t om t abs ﬁ%giﬂlﬂ‘ éffg%"%ﬁ a'f"&E’I?@Wff%i’gdStﬁ?@ff?ﬁtf?’%sf‘%s 1224 of the
j acket p|st9de|9ateﬂa2mzerxa®mdanmd&%nthbbtesérmmt/@mbrillaeemfas tidseribedl Rerkinof sSheet

st ock matwen 9&5.? ' | exposed a
transver tg% b'%@!i Sééé@g% glsrg 'al?meysg%tg ¢ gm@%&:&é&g?%g %éﬁé} aa(f(|§ E%gf rtheet st ock
mat er i al VEFE(Pral Tigurepdike fefanunce nupepels present fikejcampreenisiotieaure®04 i ncl ude a
gener ab | y ovathedhiastdck nperﬁabln(@sb?ékﬁet&bﬂﬁﬁw&w‘clﬁét ﬁlb@ésﬁbm th&t tdgehed ve

t her et hr he t i,nclude a pair of
transver g%fmm tn%%tewg*hegﬂ {19%" il HEQ('Bat r?loéesﬁ%cﬁgg? d% BHOBP a0 tear |ines
1244, | n&lgc%/ﬁ g wishih efdsacket mwesmﬁ isFiagrowa dhan Theewidie af the stankof deed facilitate

tearing sta&kﬁ.sta.anmomqk@méaf%&de@cn&sﬁwms%km@fm@ﬁa@kﬁécew& for handling
t he bal eﬁgstaok mat er | as I's further described

0
below. T t&%‘i?&&‘ep'ﬁ%eoéﬁghtié%%ﬁgﬁ %"dsgé%?féﬂe ?tﬁkq?l@e@%wa@f'asheet st ock
mat er i"@l 111010 by the bale ties 1120. The bale ties 1120 are spaced

| ateral ly OUtE@@mCMB'%t%“mE%ESafﬁf%?% ar?’ﬁi %(%FIHZ%% ?d An adhesi ve

| ayer 119% IS applled 0 st ock
mat eri al 2PYE fag e tel 1224, é%f’é@tqdlbbié'\"’t?@ﬂ%rﬁ‘?ﬁ\?&ﬁﬁd'ﬂgﬁ@!d&méﬁwdl ayer 1190 and

al so f or n832a As psashbwioh Fig. BB IR uﬂt&%dxatu\b@mua 1222 aﬁﬁ&;&cf@i p@dae edosst ock materi al

1110 is e t.he r 1198 are

capt ur edﬁﬁlﬁﬁhmgg%mg'fjégﬁed&% reafsndeopﬁé @P élmf tl%%ck "}3‘? ﬂgqfoear side 1136 of
the s e Hheyipp pansist1229 @é%drﬂm@tdlnally tmqm_ags@mdaﬂoh@ dnatapothedi @ver panel s 1222 of
the jac k%gl!&ﬂlﬁ&]@%péo%@ﬂema:@. of 9@% tigd ﬁ%e%@acﬁb@s@n&t%fb@@mét@ﬁa%ﬁ'ﬂe stand 912,

for exa are tom al ong tear |Ines 1244toform

Lot ot Biure iR RRIRY By 3 SRl Faok Riress Goppiiie B EOHABRFRL o1 & | he
openi ngs bdtRiGatsd 56 kel Ha8 efthassjpekek! 112,08 badtomnitdb @ P24aot theijanket pleesh

1204 extend under the botiom 1132 of the stack of sheet stock material 1110 to cover only
25  a portion thereof, leaving exposed a transverse 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 perforations or

30 tearlines 1244, indicated by dashed lines in Fig. 36. The tear lines 1244 facilitate tearing
of the top panels 1220 {o 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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I 0 between the upright guide nenbers 922 of the stand 912 in the manner ‘
descri bed above, for exanple, such that the baled stack 11 ts t he :
base 18 of the stand 912. Alternatively, the-bal ed stack 1?%£kﬁivr8§86 -
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
| oaded into the stand 912, the bale ties 1120 are cut and slid fromis
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
pul I ed upwardly and/or outwardly éﬁpron1the stack of sheet stock

nat eri al 1110%1 adbesive layst T"&P@CPPP‘@F‘ toék% & 1392 ofitivestack ptafigetisiecii g. 37,

]E her ebydmmteahmdm andla fepaBsy et 1182 Bovbis @B éfab@/el%ammb ahd¥sal i@ at ] pLeceS 1384
rom un e bottom

tabe 122808 Shbe 1188, BN aR M eo Nk elEBh T} s e iy SRR or ol 1110,

t he st acl@'eﬁﬁ’s12%@&9“&5*(&9&Hﬂtaeemtureﬁmi&!eéralressecswehgmelfrxar,tt stdhdi34 s a di stance

equal o ahchl%al‘fé'ﬂec‘li‘i@@@ﬁh@gta&r&?shebt%ﬁéﬁﬁlaﬁhﬂﬁiﬁ) ahd B mt&r@&'ﬁ@ pgﬁﬁe 18 of the

st and 91ﬁzo§fto e stack of sheet stock material e stack 1110.
The j ackdf2qff BRRSkAPEAeS12044 hen rempved from the stand 912, thereby
exposi ng t he To2éaddid Haale;itampsm]z]r%the%tahd\mz:ﬁke@ﬁ'@lel the®p pdnkB222d n t he

span bet \Tﬁe%g%rﬁtgﬁ%d IR Ineh 1844 B e PG rart FGd HU, Idhghgs | 200 1 MR 1N
jacket pilétsee &@mdﬁ'& We?'%@@ﬁ"ﬁrf@ﬁ*ﬁé@K 4198 lsgtf_tﬁd gidinsetied t he need to
tilt ar obtihesntheeprigRtyupl hdtiBers be2 draketind D 2R &% MaHAdr debdibéatald, er nat i ve

enbodi e ave,.a wd wi der than the
span bet \;\’O/terg)ﬁt"{b ésa‘:ﬁ%‘?h? ¥ é:%@c%i&ﬁ?%ﬁg?@egﬁ 1§f°f%’ﬁéga§4§wd 912 and,

accor di n@l’f%ma’ﬂt'%tl}eat@leétstagf 0@ snay bostackay atnpenbtiwusthck of sfieet sigkt o be r emoved

t her ef r ORfatoAR, 194 éxBm |Ba~r@hﬁvsldéu|?éd¥oQﬁ&hé%@t&@@&ﬁtﬁ@%m'tﬁe Haleg! S desired to

splice the u [ r stac el t her one of the pull
straps 116%¢ ﬁﬁg‘st&%ﬁdﬁ‘&“@é‘%ﬂ %{@drgg?rﬁh\Feba‘etq%”?é’laéea%a'M $@f°mM 192 from bet ween
t he upperndstreetk teljddketnietes h204lobihe baled stk 18020 Tex pppand S220kad/adhesi ve | ayer

1190. Theuadifsd ﬁfﬁ]eL%Bfe]aq:i%gckerﬁé@rﬁéfdﬁ'rgtﬁenﬁﬁiﬁpﬁ% yan[d?oP' lces 36 23

Cct ober 2006 to er the ock material of the
upper st a@warﬂ'm%fmn EhﬁétaF"e%féh%St@gfd“%%@ 11 G%Hﬁﬂtafeﬁtf%@@m@rl al of the

| ower StaﬁlerrO\FSIQFlgSQ? mmtm@mrrerﬁdVQWWtaaé1@4*&%@%&&&% of fan

folded S ter cor resent invention.
g% tgs1 géf an?th%e S#?gg °f§h%e§at88( g gr S?T\éﬂob”?estp%}?fg@?‘ant ially the

s arre é% e 1%’6‘44(9@ ed‘@wrfiob‘eh@nwl thel statkaf Blecel OB naateliall OQ thelstack bt sever al

Fi gur es, shdekétodk@i=RrRNAQ0 Mjbﬁb%&% @ﬁ%& ehdakf% HORRE& Y heOr  Teatures.

of - sheotolt BEeTalh i B babe ot Hareaat e pekol Swot sk aienbne | acket
1112 of bélew thakadk st1ack
The jacket pieces 1204 are then removed from the stand 912, thereby exposing the
25 pull straps 1198 of the release liner 1192. In the illustrated embodiment, the jacket pieces
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
% members 922 of the stand 912 and, accordingly, the jacket pieces 1204 may need such
titting 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 between the upper stack 1110 and the lower stack and expose
35 the adhesive layer 1190. The adhesive layer 1180, compressed therebetween, splices
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10 1100. In this regard, the jacket 1260 has panels and fold lines simlar
to those of the jacket 1112. The jacket 1260 al so has | ongi #yﬁ n(gl@ t2§%
| i nes and top panel openings simlar to those of the jacke CHSE 4,
The jacket 1260 additionally includes a tear line 1262 that extends
transversely between the tear |ines 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 |oad the baled stack 1104 into the stand
912, for exanple, the top panel 1154 is tomalong the tear |ines 1244 and
1262 to fogethertihieraiing endpaga of shgetstoniamatedal ofitheigpermiteck 1htlasdthet ack 1104 is
:Ee? Loa@a@i%d éﬁd(bagé'l@fsﬁ_éet't@ﬂd&ﬂaeﬂéiéftﬁe!(’l&m{i‘%ﬁél.es 524? iE ? ggnn% Ei Im I ?_r to
at descri ve W reference, to e : e bale ties
1120 20 are %dﬂﬁ’ ?ng?&’sﬁﬂ%tp?rﬁg'&%cﬁmﬁ%ff l?aﬁedrsgﬁ@%éﬂ' fP'aecg%B%ttséﬁ'f ially the same
manner t haterialH#04 inebmetdanceviih thefprdsh invahtied. Etcaptlkas idsetbed deeientbyed. The st ack
of shegt L9 GHx TREAE b@dstaﬁﬂaih&hg%ét)% thé%bﬂe%&ﬁ%%l t%lgzh Qi8S ﬁﬁcﬂ'&'& alsoin a

manner substanti al I%Ht,he sane as at descri above wth respect to the
bal ed st 4%¢s Meeevaiahiiauwes kerefprRncegiupsiaistrapresent ikg compopamisori s shown an

al t er nat feemresanner by whi ch the 25 adhesive |layer 1190 and the rel ease

i ner 1192 ' . t ock terial 1110 in
each of thengéff{f g%eg_ﬁg‘%’:’{(@%@g&eggfa%?,g%fg%e@%g&&'i%@vﬁtgg %rg ™Ld bel ow), or
on any of'ieetstedsimaigsial! 14¢ ineamannersiniier to §rabefithatacket 1142 of titteleddiaglsi ve | ayer

ﬁflag i1I:[5 attoeireis régajrd,tn@ 'é@ﬁétﬁ%ﬁhlaiﬁ%'tﬁﬁfana]fbﬁIﬁéfﬁlﬁila?io ﬁﬁd@@@ﬁthé% Ofk mat er 't ﬁ'

a L OXI e center reotr.. unil Ke orrentatiron I n e
Fio. 35 CRBBARennS s DBl o O PR SR PRA GGG o sposed

di agonal Bifilaréd thesess Hedackétpiecect2bh gltiedackgtalbhaptdionaty intiives bt i 1132 of the
stack 111&2,tﬁdﬁ&¢&{ds%ﬁﬁéﬂsaﬂb&&eeh%t@éﬁﬂ | %84, ﬁégtﬁer}rﬂv@f&ln%ﬂdiﬁ e Fig. 39

enbodi mept is such that the adhesive |ayer 11 I'S di sposed substantially
paral | el SPEhE4 2pth the frpevpisa fearding 4202 fofitale igaing Pl Bie togpanehddiaick 1110. The
rel ease formaipaif dih2ndies/ 248 for handinghieshaikd stzay efishdst $Qclanglerhbsiont s free ends

fol ded 35 ower, ' | | Lon, e at about
ri ght an?I es\ﬁ?éoaidﬁlge %&%@E&ﬂo@@@ﬁ%@@ &%h'tegé}ﬁgalﬁal?éet%égi%n)eéﬁqﬁ% I'S'port ion. Like
the Fi g. Pgingibpipadines 124 and 1262 toderasthepaindi apright heades 12¢%efhe1192 ext end

be%/ond ltb?edfﬁ&ﬁg@fiﬁtr@fx Idabiéy iﬂ@lhb@ﬁ‘lé—@@gvliﬂheh{?{éleﬂ%'ﬁ@@aﬁ%ﬁew StOfE ook
mat eri al _, or air o exi bl e pu S 8. en the stac

of sheet S’@ﬂ%g?(tﬁgtrfﬁ%}b%? OEI)TTB” tfgreggpctap@d)a‘eﬁstédj @@égﬂfe bﬁéze?)WP straps 1198
are capt aestt etthejanket B2y removed B ibslantidlly3ke samed magear thet tiejatke36 of t he stack

of sheet 1§ | : t ' | nel s of the
] acket . 1ﬁ§%§{ﬁg?§i§i§§ﬁgé§%&@d§ %gﬁaﬁ%ﬁﬁ?ﬁ%@{:@ﬂat@%’ ﬁgggbggéanot her stack

Th I ]
of sheet SRIRHR A algogin 2 mansrRubstantially the same asihat deseribeflab¥eore  descri bed
Fi g. 35 witbeshenenthe Haledstatls 1900 dandri1me of the pull straps 1198 may be

pul l ed 10 T R o EE! 2G4 RA6in Aistambh@MRRL St flg upPer stack 1110

and the | ower st
25 adhesive layer 1190 and the release liner 1192 may be appiied to the stack of sheet stock

. material 1110 in each of the baled stacks 1100, 1102, 1104 and 1106 (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. Uniike the orientation in the Fig. 35 embodiment, in which the adhesive layer

30 1190 is disposed diagonally relative to the rectangutar 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 parallel 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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| 0 expose the adhesive |layer 1190. The adhesive |ayer 1190, conpressed

t herebetween, splices together the trailing end page of sh t oc
material - of ‘the upper stack 1110 and ‘the | eadi ng end page %?bgﬁéﬁfggQ%ck
material of the |lower stack. Fig. 40 shows anot her enbodi nent of a bal ed
stack of fan folded sheet stock nmaterial 1106 in accordance wth the
present invention. Except as described herein, the 15 baled stack 1106 is
substantially the same as the afore described bal ed stacks 1100, 1102 and
1104. In the several Figures, like reference nunerals represent |ike
conponents or features. The bal ed stack 1106 includes a stack of fan

fol ded s Misapedateeqverngipertipn Likethedia. 85 embediment, e snds cltheas9asef t r ansver sel y

spgced baieeﬂgl%steddl%)ondTh%pdnﬁﬁtléﬂ&f thledbbflorh AP 8% stack at@ndedsieckf | ap 0&_ tabf 1|254
and an upr or ta rat g a transverse xtending fo
e 127 BeRl 1l B0 o2 o e BFTRER i Nch b AR A ohsor ™ o a1
shaped j petedal 1109 sectined inradjagkd, the pulksiraps Hﬁ&mlwmtyreébéjwehnmmsrftont the base flap

1274 has e top 1130 and
Dot o 110 o SRy 156 B AR b o T o2 B° Pt e upr 1 ght

flap 127%”??5%0”%'[]%%‘!1%?9# RaNgiS of tiiedackeind hewplarkepf glingt govk H@Feﬁﬂtﬂ%’st he front side
1134 andspliesirto snatheer $th36of efiect dieck Siaggild inh mahee timildracikatopthesiond 1110. 1t will

be appreg : need not
necessarléisalrlb(?a tgend @:{g)%n%ﬂfﬁaﬁé Ent Zéf@ﬁﬁulf&?ﬁ%%@%%% f@eﬁ%ﬁ?he stack of
sheet st'@@?@"%‘ﬁ?éﬁlﬁ}aﬁ lingn 1192 from betvagsiiae umvﬁaqkdmlﬂ@ndﬂ@ lowrs slgele® of sheet
stock1mé>epb$eathe adhbOivd 1Bydr b F0C PRPEIRESRayaf P100) @ rebs%dfﬁfé?étbéﬁeeﬂo the stack of

heet st t f d, th
base 11 af S TRRPr %ﬁgﬁﬁf&ﬂ?@%‘&gff%ﬁ%@?%ka@?eﬁmﬁ o B AR St e "
st ack of thgfesding endawie peshestistabk madtar(y) eftik lower stapk.i ght fl ap 1276 i s di sposed
adj acent ei t gy 40 §H&:ﬁrs Bﬁ&ﬁlatr eﬁbdéﬁne%été’f% 1Rk §i&8¥\6?rfanC¥61déd*’sﬂeét§1%Ek si de 1136.

Al t hough not iﬁf% L%st rated enbodi nent, corner pieces nade of
pl astic PaFia "86%19"%@" BIEET MWRigR JRCPR @S Bieobes e 119 20 and ¢ he
st ack wof baldussteck 41 @BGk subatantallpihe dahiEtasdtie dftre dé@ﬂﬁdsbabhl eaaefi100f or02exanpl e, at

ggvte?:dcﬂ{nﬁ 2 Iﬂf(Slhcket ré%@ﬁéag,c%sc (F)éﬁegﬁrrce ;'& o %gﬁfgér{t@ %%%O%F'tﬁgg p?regegotjrot ect

the stac E“H‘I"assheet stock material 1110 fromany deleteriously effects from
the bal e tieghdpaéd $tadk 182aiRdIdes a SBcied RATHNE shadt8locklh@Erial 1ab, shown in Fig.

40) is | i to,the tom11 of IS a of s t stock materi al
11)10 of a]tpiﬁ(ee{ ?gpgﬂd 3?%{”5%8?5"% ?pag‘?dc?éfgq'ﬁﬂ@bi iFefi%%{E&PP'Héeéa 5 rel ease
| i ner 201 1ig@e fapveridntR74 andan uptight flapoor tab 18T sapatated By g fans8@say 39. One of the
straps %drﬁéflelﬁeﬁ?iae%sethérﬂﬁéba%éﬁa% é&@a&ﬁ%&%‘ﬁtﬂnd 96 Y76 tn phe front side

1134 of the heet stock nateri al e u rlght flap 1276
of the j%t@R%ﬁa(%Qé@? Tﬁéh%yﬁﬁ?teds%xﬁ'aﬂawfﬁf@@d‘m@ﬁﬁ?%'&as? fapel26t hagay be omitt ed.
To | oad substaftmliyettle sdnseciidib blengtt & thdrep 9 t Fruhd Qditbm 1182 ofaiastikef the bale ties

1120 sheet stock materiat 1110, and the upright flap 1276 has substantially the same width and
25 height as the front side 1134 and rear side 1136 of the stack of sheet stock materiai 1110.
It will be appreciated that the base flap 1274 and upright flap 1276 need not necessatily
extend the full extent of the adjacent side of the stack of sheet stock material 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. Asis
30 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 either
the front side 1134 as shown, or the rear side 1136. Although not shown in the illustrated
embodiment, corner 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 comers of the stack of sheet stock material 1110 that are not covered by the jacket
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o are grasped, for exanple, by inserting the hand under same, and the

bal ed stack 1106 is lifted and inserted between the uprigh% gyhgg QPers
922 of the stand in the manner - described above with referefte eﬁ?@ X
22-26, for exanple, such that the baled stack 1106 rests on the base 18 of
the stand 912. Alternatively, the baled stack 1106 may be stacked atop
anot her stack of sheet stock material, for exanple, when it is desired to
15 splice the two stacks together. Once the baled stack 1106 is | oaded into
the stand 912, the bale ties 1120 are cut and slid fromunderneath the
jacket 1270 of the baled stack 1106. The base flap 1274 and/or upri ght
flap 1278278 Sueieconee Rietes PORGt the eackipé shegtdtvakanatagiphidt @iro 2nyd/ or  out war dl y

away rrOgélétbl%uﬂ?éﬁféét&fqnﬁh%@életﬁig%fﬁeéfx%ﬁié‘.' 11|10, as ijllustrat eg Lor N
exanple by the arro in : therehy to slide ap ve the base flap
T57a of the. 25 aEETaveD 8 fotshoimb . e rrpied e PE eRley 1 ERBNRe o1 ock

mat er i al stadkld® sha@hsteckirhaderfabtld0 6fltimphaleti2tBék bfshed soviedaténabmoberitbat h t he st ack

Of . Shep! 80 bhof oD chidhng b, bl #AGK 10Fp2 08B0, ShBhpoBipLl al 1110, fal ls

slightly, that 1s a dist kness 0 acket 1270, to
t he base '3 9hihereieass fingr 4192-pre caplured eliwren e o sige 181 obthe sedcd material bel ow
the st aeleelstdd) matdialliie0 hithelpridhd b 176 bhies jabietmred The @Rerstie st and 912,

t her eby @@gqgr}lig'%eﬁe{éﬁ)rgﬁk%%?ﬁ&{daps 1198 of the release liner 1192. If it is

desired to 'sp e stack 1110 to the |ower stack, either one of
the pul | st r digdoatiggbaleghstack HIOP intathe slandgfidyfor exawmpiedhelaietics i1t 1192 from

Payor 4, bt ?‘?2’@*@?&9@&5‘#‘@‘1"%@‘3% e e B e T nee

e hor Mo @ G P BR i e it Gt oGRS o2 di e APy VRt b Uoer

st ack 11d€scded abbve Wit seferampe énftigso 22126, faxaipds suchttiet the beiedstackl of the | ower
tack. | ] i i d/

stac tl‘ld@ﬂr{aért]se g?g%qu'o% Saddtab. XI?Jrﬁag{{%yé@feﬁglggﬁt?g{m%@&@ anas or

features of stacks of sheet ‘a : 1102, 1104 and
1106 and?@tket riop spolksr stopk of shrst stagkspaterialyfor vamiple, Whepdt isdgpiresdo conmbi ned to form
al t er nmat bpliee tha hvertktskanlysthaf ORdvaRS baaddagdek Medsas baded intSthéstandeaanpl e, the

j acket 1 . I St of. Fi.gs = have a rel atively
39 23 Ocﬂ%%g!rgfn%%ggo Qﬁeacﬁf%n&é%%gﬁnﬁ%%ﬁﬁ ﬁaé:k%%g—{cﬁég%%%'ﬁ%gtg%ack of sheet

st ock mad 6 dhe basatlap 1274 Gudiersiprioht fap, 127thef thedadket 1270 are theh pelled bal ed st ack
_110g {rayp@&aw a}@}tdru?wrtdggwwﬂoﬁﬁhé sméck&ﬁle@ée%t@%wﬁ%éﬁﬁhngm %Sﬁlﬁstraﬁa%elﬁh as L hte

j acket pieces strated in Fig. . _l.n_anot her_enbodi : e jacke

pi eces E’Eﬁ’?”@ t{yﬁléqu@wgal #&é@ﬁf%i%g)%ﬁeﬁ%dgmogéh%e&pqgg%?fﬂpehd ude, in
lieu ef ket talfroshimperdedh thpsiadkig shekPsttok natinl 1148 Qrvathefbaseiapect angul ar
shaped O@%'i@@%aﬁd@oﬁeﬂéﬁh hoas& O?Qﬁ%@?stb& melt:érgnﬁ&iheﬁtk%k%ff‘éfjﬁet' ines 1244 may
be spaced |nvvardl?/ fromthe rectangul ar shaped openings. e stack of
sheet st SR Mg 1 HPO flls slightiynthatisa diftangeeawal fadhe Hicknerg ofthedacket 102, 1104 and
1106 nay 117, ©dhd hzpe d3 vi thdstind 912 dhrsha/tack af SeetkiRPmatrtal baebwase |iner 1192 in

ei ther the.dj,ggonal or the parallel orientations discussed above. In an

alternative )
25 The jacket 1270 is then removed from the stand 912, thereby exposing the pull

straps 1198 of the release liner 1192, 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 between the upper stack 1110 and the lower stack and expose the adhesive
layer 1190. The adhesive layer 1190, compressed therebetween, splices together the

30 frailing 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 alterative 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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I 0 enbodi nent, the adhesive layer 1190 and the release |iner 1192 are

di sposed on the top of the stack of sheet stock material %%917 Ilﬁh 6
further, the baled stacks 1100, 1102, 1104 and 1106 altern 19 (/’ not -

i ncl ude such an adhesive |ayer 1190 and rel ease |iner 1192, for exanple,

In applications in which splicing is not necessary or desired. Still
further, the stack of sheet stock material 1110 may be partially surrounded
by a jacket and 15 without the bale ties, for exanple, in applications in
whi ch the jacketed stack itself may be transported and/or inserted into a
stand. Turning now to Fi 41-53, there are shown several alternative

S.
enbodi men@f@“@fWidﬁbmaniﬂpﬁg\mgt@g@mt@té@fmvmckmﬁﬁairﬂgyt%e@@rsOﬁb%faﬁ tabl e for use
in dunnaﬁaeke@@ﬂ\ﬁ@f fhie BBled BBGKNH RS SEHaRE] Q:grﬁori%fa ?fo%éf&é}té §Aa£édp.d¢aanagte
conver si n or connectl1 ng,
oul 1 1 ng, SEACRER! S b e o B h S0 S B et 08
appr eci aflzid,of thabaledritack rehofsigs Hasvand 37 eddhgreuiudd, In 8 ofithy ovsbstepgsbor t ed and/ or
drivens i Bpehfhys $340t GHahiRg M%Tec%g%& sﬂaaﬁéﬁ%@&"ljng§ iFFIArRS thb %E@%ad' scl osed

above fo the1ﬁ Iln assenbl rmng sectio
Accor di né’ﬂy?zt %“@D'ﬁﬁ&ﬁ?""‘ﬂe\yﬁﬁﬁﬁﬁ‘:@d 'ﬁW%fd'Vﬂ'H'Prt'?ﬁI?Rﬁ'f\Slj'a'b’iﬁﬁFﬁﬁgnents are not
descri bedpeningsleTtmistack bishbdtetosiovigtemdl 1fI0GER S the bied steket®ocr02s nuneral s

represen ' ing assenbly
1300 and 0408 FRTRILE G0t 5 doSe bt 1o Dlard g% fhePHisuln, 7 o0en: L on.
A const aﬁ'iheéfﬁ? F"?Qqnél qréhe prodiel prenfagenstdisgusspd ehosanin of a*telﬂ@ﬂ‘f&)r mng section
1302. 1Mp§ﬁ15@ﬂﬁani ﬂ@ﬁdh&@;e%@ﬁ@@&mﬁﬂé feloasinber191 &€ dis os%d §Niﬁ9:z of sheet

o0k TR Ut T o AL

erial. The
f or mi ng 8wt AltstBdgely may notliedude spehi an asthesbiedayegtivdlendoealeaseddds and a

constri cnmnforésampﬁr.naﬁan&uo@ﬁwaam&.ﬁ&% h&%&%@?@&a&é’%@ smh' ch is also

referred udes tapere funnel portion
1314 andf“&h?fu@% S@%‘fé Sh%?fgqlf maiRgak Hd) may bﬁeparqai%stﬁrewyﬁﬁi b3 JP% #nber 1310 a
funneks switipet thd bade tids| fos&xambledn bppieatiddlibwhich ©Y |acitethdi stak itdel mapbs hape,

al t hough rérFs eﬂ&”‘%"'@éﬁg‘ﬁﬁ‘b% %g%t hat the tube 1316 nay take on other

shapes, Such as having a oval shaped cross section. In
t he il ust r atT@Mingnewe Bigs 4&0H Hrermera shovnisevera pamedverapiodionnts8ii4 and the tube

1316 forﬁullﬁh ahﬁr%ﬂésadndﬁ»ﬁfbtﬁﬁﬁ@hfe@hoﬁé‘@lntbﬂﬂ@fo@'%ﬁ&drﬁ@gj@coﬁ@?éidnon of the tapered
portion 13 tha«{h ran% ‘#‘Féﬂ% tho t he tube 13 6 preﬁy&@u%/ has a snooth
radi us. nes feasda Bre g %ﬁ%%ﬁvf%’w Resg0 Wabl e material,
for B e&‘dhfwlrt'eeglhms:bmr@cumg pwiting lgathdring apdibi drumgplisgssheattstogk M3BAali 8s | ocat ed

downstre t transfer
assenbl ym%g (%pér%%oo |Eh'r§‘g§3 Hﬂo&rﬁéﬁs& Q‘E‘gﬁ %%3%3 T@qu%qﬁitidfj)dg {°§ 1322, and a

second t YRR @Y SURBIRFRYNSLP5H 3 TRINEAIMIG! & ﬂ%"’éé'ﬁ‘i’Rfe rgePindat i ng and
0opposi ngassbmblp SE&dridrine minetion 338 2Acedbingig thexuptct stradidte amd 1332 are

transl at g 4 SRSk BERAE 't deseribed in detail. In the several figures, like reference
25 numerals represent like components or features.

Fig. 41 shows a pulling assembly 1300 and a forming section 1302 in accordance
with the present invention. A constant entry roller 196 is located upstream of the forming
section 1302. Upstream from the constant entry roller 196 is a supply of sheet stock
material, which may be in the form of a stack of fan-folded sheet stock material 1308 as

a0 shown, or a roll of sheet stock material.

The forming section 1302 includes a pair of side guide bars 345 and a constriction
member 1310. The constriction member 1310, which is also referred to as a gathering
member, includes a tapered or funnel portion 1314 and a tube 1316, which tegether give
the constriction member 1310 a funnel shape. The illustrated tube 1316 is cylindricat in

35 shape, although it will be appreciated that the tube 1316 may take on other shapes, such
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lo circular paths. In the illustrated enbodi nent, each transfer assenbly
1320 and 1330 includes four grippers 1322 and 1332 t hat ar | f.or
circunferentially spaced apart. The grippers 1322 of the f??gﬁnﬁwﬁﬁbggr
assenbly 1320 and the grippers 1332 of the second transfer assenbly 1330
can be rotated in phase or out of phase (as shown) with respect to one
anot her. The grippers 1322 and 1332, as shown, each have a sonewhat

sem circular 15 or sem -oval shaped outwardly opening aperture. However

the grippers 1322 and 1332 can be replaced by the previously described
grippers. Mre genera any of the herein described grippers can be used
|nterchaﬁﬁ@@ﬁﬂ&am@UW?ﬁﬁmﬁﬁéF%ﬁWbﬂ1%ﬁﬂwﬁ@MﬂGWﬁEQEV@UﬂM@Esi@n machi ne, sheet

st ock mattaersalpottion 1314aind $6 tbk Q-1 & iREESILsBI e Bid the Hcﬂlnk%ramé% and passed
I de bars 345

bet ween t

preform ?@O’P@Jtﬁe t%{)ergd pftﬁgqgﬁ%ﬂt%@?séws 'H‘&?’éertl"%ﬂ 3 éPf'Sé‘/f?%@ﬁaﬂ%\s hed |ines

bet ween tsﬁ‘@‘)tblrﬁ\!iélsgﬁh%jeonbtamgn B4Bherd AtD mayi lbemadeef a?iyemtablsmmmial foaterial to the
const r j Ctelegipl ggg%”;,&g]o |n a manner simlar to that described above in

reference to g)s In an alternative enbodi nent, the side guide
bars 345 may ' ”wPﬁ ﬁS@'Hblff i‘qgﬂfst"l’f‘é‘teF'@P‘fﬁﬁtha@éfdP‘? forning®etion1803@Mch case t he
const ri ctichdesveirbiarandiaizlsendly 1320 hiiadidgsa fgsussm tréd%@t.rﬁ;@@;ser@im k material from

t he cons re ri nd the tube 1316
of the ctgﬁg% ?f&tg{'é é/arfs%#%%&mﬂ@%ﬁg]}llﬁ d"’? E FOP %g&o é'B%a?cﬁé’p%SW@et st ock

mat er i al "APRPURSEHREE 188% The arinpes1aR2 angrigs2 %Tﬁtreifslatadlaimgtew@:’ﬂ\tehe formed strip
of _dunnaganihd. s 1R HESAMDIYecbROcAS:s5RAPIs0lAs kisomat er i al s

dt ted th
oot - 30 Hepi8TodrliphePE o8 B sk el fmy iSRG 68, 1914 et ar o
novenent TH¢ gipass 1837 efithmfisst trayfsfer hesemhip d820remt] éeigeibpevsi 332 ofthd wodrdg ot her
Por U1 0N oR@ UGS 1980 8 i Pt of AEL] b STy LA T UTD! 1 g of

t he sheet St%ﬁ] nﬁ};e i al %ipu |ng asse above

descri bed"pAHNhg s LIRS 1?2\3) bs eagh hﬁ‘@é‘eﬂomﬁw@tﬁ%ﬂﬁﬁv'éﬁ erably two
f unct "N sami-ovat siegped adtvadly ofening epe]hum D@D, tweagw@arrﬂm aﬁaamz ne. One
functiongl | h 0S| S 41 23 Cct ober
2006 tr%’i %&eélﬁ%qu%eﬁm%éi@%f %8%?% Eﬂrp %9%38%%'{5}3%?’ f’? %ﬂ%‘(‘/ersel y engage
the stri ﬂeﬁ?f' ‘%ﬂ’lﬂ'?ﬁ%ﬂj%cﬁﬂr?%‘mﬂd%tﬁ'ﬂéﬂng?a&ﬁsver se sides thereof to pull the
dunnage stri g 6|b@5tioh bethd Mnﬁé@%&o&%ﬁdn%chlﬂéggeeﬁﬁgck' Matdridfi§ the sheet

mat eri al of, s The second function
pref er abfréhg%%ré@(ranﬂid‘p cﬁsg'{tﬁ%try {’}F'*r %?ganaggsé%‘g ‘“3“' (9?5e Y 055’%&"?H€ct ing function
5 wherebyasRes. o'B]Q@ESer@gldsbars3@fpr¢formmldatreangngthe pipnets!ock&%na[nd 1332 deform
the stri pshehn :n%%@ﬁlﬁes%@w@éﬂ)ﬁé !mH@ SdedBrs §4§g£n9g;tndé fe sﬁée@lc;}é‘c gconnected strip

of dunnage, . our ot her ani sns to connect the
dunnage gla[;elr 'ﬁm g‘ﬁ %&C&‘@ﬁ?‘%ﬂ@ﬁaﬂamannﬁsm%r fo ﬂb?éd%ﬁﬁﬁtfeé@l’%é‘d that vari ous
f eat ur es raférendado Figs. 9iang 1298 embiteynah@0Hnbadichentf 106 @ﬂ:lél@ndiﬁiéfsl #mEp02 may be
al tered bQoRRBd FUE trg'férrnﬁb S8of %ﬁaiﬁ BRiE 84k 5% chibulchiSh eoqalr ﬂ,ﬂoand
25 Initially guides the sheet stock material from the constant entry rofler 196.
The tapered portion 1314 and the fube 1316 of the constriction member 1310
further form or shape the sheet stock material and perform the additional function of
directing the formed strip of dunnage into the pulling assembly 1300. As sheet stock
material is passed through the tapered portion 1314, friction forces exerted on the sheet
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 puiling assembly 328,
performs at least one and preferably two functions in the operation of the dunnage
35 conversion machine. One function is a feeding function whereby the opposing sets of

41




lo form ng of the dunnage strip. For exanple, in an alternative enbodi ment,
the transfer assenblies 1320 and 1330 of the pulling assenbégé)lgﬁﬁr ¥ have
fewer or a greater nunber of grippers 1322 and 1332, or th & ?@% )
the grippers 1322 and 1332 may be different than that whi ch is shown.

Al so, the length or dianmeter of the tube 1316, or the Ilength or the degree
of taper of the tapered portion 1314 of the form ng section 1302 may 15 be
nodified to effect different characteristics in the feeding and formation
of the dunnage strip. Such alternatives are contenplated as failing within
the scope of the presently clainmed invention. Fig. 42 shows anot her

enbodi nebRNsBincdrpesrel¥2g 8@ L3 FrPoE3AC! trenanetsely gagrge thistr of duRaagsT esent

|2 Bvenz Ih Obn ow@snlalhraﬁ%ﬂb &ﬂes&ﬁ’éiédf%"puit%@uhr% 8 b@mrd‘u@ﬁ themrmb 9eohd5ht corrbl1 g 2}) ion

Wi in section is
sinilar ﬁ%eétaﬁ '"a{'frﬂ%fcfggegmat?\éﬂjfﬁ"@?'?ﬁ Wﬁp]%gfc#’?%ﬁmi’%‘we”aérﬁlé‘gg?cc’f‘ at it includes
a fl att efvwsdion pretaraty mriofrad hethe pyingtassembly31440 is habnrkecting finctive as both a
pre-f of MRper h@oﬂggélﬁﬂasre t5 oﬂ?&s[? dﬂlngﬂ%ﬁ@ aR@'I%%ﬂQfoﬂnN:lé ufles; the flattened

tapered portion e above descri bed tube 1316,
the as sHYWASE WRPPaska Sidpsthereqf foamm 2 sannediedsiipsbdunnags. AFeprsteg et will be
appr eci atnechahisdmé miafbe émideyed B4Bnmmythé alofagy sl Malassieafieed attweh as having a

oval shaped t rid 344 i ncl udes
general | ' ﬁ{vgﬁéeu%éFe%faﬁﬁt E”L? OJngét"EfS% otﬁ‘l m%?esgsrR@%E%BEndé 1352, and a pair
of gener él”ﬂ'?g ?@B@“a@& may be @ﬁ@ﬁéﬂda@let!ﬁedlmntghal@mst&ﬁm theeedingaad ar e

co gni% (Zafbrrﬂigg %ﬂlﬁ’é dunh&fe s&md Fa&,tx&rﬁm QoSO fnative l%@lbodlrﬁéht ancrp bt ;Jm wal It s 1350
an an a i.n an so streamto

and 1352, 800 cRnlo L0VH Kl hel Rl S AP BR LR el SGiot T eam to

and 1352nemisr virgtipgdre $322ahd $33235 thegpaomdt@S6 the ghmpetscli322 andm332 macheangul ar
shaped i Bigbnt t}%@ﬁﬁt%nd-lé@l@owmﬂsﬁ tﬁé‘l@@&‘lﬁa‘rﬁ ?e?Bi‘tﬁé‘ﬂbé ‘ié’l@sdrrtﬂeontsh' nto and is

i nt egr al I é contg é di mensi on
r ect angulc89t 819 %Qr?elﬂféﬁpe’ gﬁl*??@”‘f@%"’i %31él°f‘5‘ﬁ@ﬂn'"%9@FP"t1ﬁ82 B®ane of the
sheet 15t bemodiddas bitdct diffepent tHzeackeisting miile feadingyand frhation $80e (lumaéges hown in as

and t o’ St Q5 Rl Ges e ARl SOTAE ST B a Ve Bl T e

f1 att enedaimapivelioporti on 1344 has an oval cross sectional shape, as is

i | lustrat ed fray. 42 ¥ve laBothe? efmb&ireht o@%ﬂrrrmg SRBRA aﬁmnﬁla&&dbm wilnnage
conver si St ocC d the const ant

entry ro Fesﬁrggvgrm?" ﬂ@?@é@"'ﬂ"ﬂf%ﬁ]%&h@smmfﬁﬁaﬁn@ '%‘i’?@ﬁ'@ '8 inlet opening
1360 eof witfethe pullingragsemblyt i30hol FR481. THedorfingtsecipre tB40 dgaimiladiodisr t i on 1344 of the

form ng §1%Febéé%Fbe7d%%uﬂrs@c§tiBﬁ 'i@ozaé!{éep?h{aﬁﬁ%ludégéﬂétléﬁe@ﬂaﬁé?éd Ggly material and

guides th @ﬁ mat er i al e flattened tapered
portion E%‘HQ{‘ ‘élthf“ﬁén‘i“%@s betg apra-fopeer At @ IoB¥sM or shape the sheet stock
mat eri al and T f@ging séudior tB40ediusdsrtheiaftbneddaparsd pertiornt3d4 bika fabé | | Nng assenbl y

1300. As 1§-4%?‘Efke %%%&e%gc%éaatbbé %16’,%%%%%&13{ 18%45 E%ylindrical 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 fop and bottom edges to the
top and bottom walls 1350 and 1352 and taper inwardly towards one another in an
30 upsiream to downsiream manner. At their upstream end, the top and bottom walls 1350
and 1352 and the side walls 1354 and 1356 together form a rectangular shaped inlet
opening 1360 while the downstream end transitions 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). I desired, the angled corners between the walls can be rounded, and the walls
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o flattened tapered portion 1344, friction forces exerted on the sheet
stock material fromthe walls 1350, 1352, 1354 and 1356 of %?F flaabsged
tapered-portion 1344 retard novenent of sone portions of tﬁ ﬁg%{ C
material while allow ng other portions to advance nore easily, thereby
facilitating inward crunpling of the sheet stock material. Fig. 44 shows
anot her enbodi nent of a form ng section 1380 in accordance with 15 the
present invention, which form ng section 1380 is shown for exanple in
conbination wth the pulling assenblly 1300 of Fig. 41. In the Fig. 44
enbodi nment, the form ng section 1380 includes an annular array of rollers
1390 andM#gaiso bayeaidsd such khat the flatieped tagrer! portion 134ddms gopyabeessvel y define an

apertureséugorgp@ap@gs;b:ﬁ@&,—aﬁéarfwgmmmn 43he sheet stock material passes. In

the illustrat dexe ment that is, 20
vertically s E@?qdﬁ?’l&ayb’ﬁﬂggtc%?mﬁpweiw §T tesiltloq‘ e&ﬁés bottomrollers
1390 andtraimdemalnujhe conpstanbentia peliet 196 @dd sasesttimighdhd rpctplagual" $repedsi de rollers
1392. Fagfu g eﬁ?éa%%ewﬁtmég&%on imf %@#E.wneu %ﬁgea%;%rl m@w thdrdrical in
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br acket s 01’3'%59"‘?‘1’119 P ar@ gﬁssan}_ig%anppa&;s the shealiock gajedal zpg %‘ie&ﬁ!""e so that the
spaci ng biedetsaR mxsdrial tb @k tunel1843. SThe aatenédtapdiel foftion a8wh dpatieauber ol | ers 1390,

For 25, CXomlEner b BRnhAheanerly sl dRsheRpaloas. fiiiadd or 2 partioul ar

converting a era unnag conver3|on
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rollers 1390 and have a erent s|ze / or sh% AI S0,
al t hough in it 4f phqysapct %ame?%wtmf’wweee@wﬁ?dnB‘efprfderﬂﬁe Plers 1390 are
spacegs afeiptesaii@iventiohavhivh figming SécC£388.% shben fbﬁéxemﬁlblnrycoﬁpmt@d Si de rollers

dapenai niionEbilng Yo 360 73 41, "RlneTHE 0 SAREIS B BERSE O DO T

appl i cat 138 Inchidgpan %ﬂ"t”ﬁfwghOf reflefsiB90 pnd, 1502, %éfémé*?ﬁd'éﬂﬁf%r@% a'ﬁ‘her e is shown

oggy a sulmlcgue@mrytdéf@ aﬂa%ﬁ&tur@&oﬁéi‘ﬁh t1|39m+ougm;&mh@sﬁéwst&ﬁ formed by an
a itiona rra

wh t
| ongi t udfrﬁf’;?f'?a'ya %Clgyefﬂhlaﬁt%%cpmlglc g%dxmerﬁﬁggeraégﬁggl e&ogﬁg? ream from the
first 2@peerticaiyespa@Bitparibsicubsantially pelcilld] topraad baipmmoligrsel 3adignd lgerblly di fferent in
shape angpa%bozé‘paf’c Hﬁkﬁb@éntahyf ﬁatrall@il%%fetrérhﬁn% 1333@@%!’1:{%“&% g%gd n an enbodi ment,

the additional aperture er and positioned downstreamfromthe
first apBelERoY 'ﬁ%%‘@’agbcy{"ﬁ*&?a' fshangrangd Et%?blycﬁﬁ'm%'ﬁ%'”ﬁé‘g?q'?d"w??’cﬂﬁgh the first
aper t ur eitd &fpbsitesendd hyrtrdekets f I6NTHe bradkazadocanal wimeiand bewilsianivds or reduced in

Cross Seﬁ{at #e sqﬁ@ﬁ‘lg Ibétw?é?l ﬁaﬁel réltglrs%H&{‘bstﬂréetoﬁ%' btbﬁ&ﬁl?dllergqﬁot fdf €- Still

further lrate
25 example, canbe :ncreased or decreased as desired for a particular converting application.

—

During operation of the dunnage conversion machine, sheet stock material is
trained around the constant entry roller 196 and passes through the aperture 1386 of the
forming section 1380. The roliers 1390 and 1392 together form, shape and sireamline the
sheet stock material into a sirip of dunnage and guide the formed strip of dunnage into the

30 pulling assembiy 1300.

In the illustrated embodiment, the rollers 1380 and 1392 are the same size and
shape. It will be appreciated that the roflers 1390 and 1392 may have a differeni size
and/or shape. Also, although in the illustrated embodiment the top and bottom rollers
1390 are spaced apart about the same distance as the iaterally 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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o rollers that forma given aperture need not be limted to four as
illustrated. For exanple, the formng section 1380 may mc%#&e hr ?E

more roll'ers- as desired: The presently ' cl-ai ned invention c §fﬂt§\e % such
alternatives in the shape, size, quantity and spacing between the rollers
and/or the apertures forned thereby. Fig. 45 shows yet another enbodi nent

of a form ng section 1400 in accordance 16 with the present invention,

whi ch form ng section 1400 is shown for exanple in conbination with the
pul ling assenbly 1300 of Fig. 41. The form ng section 1400 is simlar to
the aforedescribed form ng section 1380, except that the rollers 1412 and
1414 halbe pﬁ*‘%ﬂﬁ‘i@%ﬂ)’@m@ﬂﬂp@&aﬁ‘ﬁ‘r Al calthpughinibe ilesratas Bmbrimeshinesis ers 1412 are
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not ill usmstraaregrdowmtregnéremmhsfmfa@@rtwepwr Wsngputthadditiond! epegture T¥2 and 1414
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sets joof rou@@thaﬂdmb@gwewapémlré Rded nal' R ||ﬂﬁt&cﬂblfu@w§hmétratbdfﬁo?§ian®@d second sets
of si de ol.l ers enbodi nent in

Ohi eh s b8 enEhg sechet fSe el Milb et BimaB b g SetBa ol ebls g Tond 1450
| ongi t udfipieed ipveniercesdtemplaies sficha@iieroatgesinéelshape, sizBhguaniity and dpecingecond pul | i ng

assenbl %&ﬁéﬁ%tlﬁéo@é’%ﬂﬁ@n@%?érfu%férﬂ@d fbfeBy, pulling assembly 1430. Shown
upstreamfrom t pu 1430 i s aconstrlctlon menber

St P
1440 sinmilar it g%ﬁ‘e‘??"? YF&F‘FQ;'P‘Fng‘b%ﬂ‘IBe‘EPr% fprping sgction d4QRHR ARPT98Coper at i on as
t he af@reﬂlﬁstbe pressoht io@niidn; whith formingessbiton 13dBis sivowwforieRarhdlgin 12, 44 23 Cct ober

2006 E ft f
assenbl ?ggbn%ﬁ{ghérﬂrﬂtg %i%ﬁ é Xssé'%b%g Tﬁda% F %{ﬁsf e;rnééilg@ﬁ?&'@a‘ggo g rligg ?;cl udes
a set of tiiandg the plaggdesgnbed fming sagtion 4369, exawpthal the tOH%ES 1412@9@ ﬁ*’e?fled exenpl ary

ﬁzggdl hrrenhaveta&endavmﬁreﬂrfacaamab{op@ﬁd BckaM reek 11454t Aghugindigper s 1452 and
t her eof

Lm,l ar ruction.,and .func manner siml ar
La e s 1 koot Tl etoe o5 L i Py R or el Sler Oy 2 0 TS
t her eofo of4Mlirsilitatesirsdestrolfinidod theshedt stogk materishd sameP@sses betweandios dance with t he

present i Ry&Ri4R%Ang 14, fﬂltﬁo'ilbh A huSiREANHe B’r‘ééﬂels”l%@&% ld thSrofelt 30 and 1432
can opera an exenp ment, the transfer

assenbl i eiﬁfﬁ%ggﬁ@aigﬁﬁag&%%ﬁép@@@ﬁ'ﬁ'& aﬂHFtPl?'?@o 'égté’é‘%fﬁn%;”dl’lﬁh rotate at a io
sl ower spspadng betwednluiffetantsess of rollars s bé Inesaskd bPderrvadscitE Gesied fdne i r st

pul 1'i ng assenbl Yonverting application. Also, although the illustrated exemplary forming 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 rollers, 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 one 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 to and similar in the manner of operation as the

aforedescribed constriction member 348 shown in Fig. 12.




1430, thereby to cause the strip of dunnage forned by the first puIIing
assenbly 1430 to be crunpled longitudinally between the fir at aqﬁ %ﬁﬁﬁ
pul li ng assenblies 1430 and  1432. Such | ongitudi nal crunpll éhg% ease
the stiffness of the strip of dunnage produced by the first pulling
assenbly 1430. 15 In an enbodi nent of the invention, the transfer
assenbl i es 1450 and 1460 of each pulling assenbly 1430 and 1432 may be
driven independently of each other, for exanple via respective independent
drive nmechanisns, to achieve the differing speeds. Alternatively, the
transfer assenblies 1450 and 1460 of each pulling assenbly 1430 and 1432
can be coupl edF¥GGElingassempliyt 430 poch 3R ingldasay pals T tansiptasaermidier 48P to ef f ect

di f f eri ng 200 14g0eardissact transiet AssBRbIR MBORAH Meethm@ata debér tiahdtng er assenbl i es

1450 and jlgi'gger@{ﬂz %Paemsg P’u}&lpeeaflt?str%f'é &g%{y rgetﬁ%gﬁns{eamf er assenbly

1450 and errn for exanpl e, pull
t he sheet ﬁ%‘@“?saﬂw 1469 gnd QF@E%IS fi4pa agﬁéwfmoéarealﬂ)llar i hr ough t he

gggﬁte (r: It )et Itdﬁﬁst;rmtalrmeﬁd flAdion %dnéhh%‘r%ﬁﬂo\ﬂf‘eltbégtﬁgﬁré%m&a 1%&(3 Krhogisade t h?}]rlos o the
Stri | val s as | sses ug
respect | vé"" "‘f?ﬁfsl"ﬁ%a"g @gﬁrgﬂie%é’f&‘&%tj?regﬁ%f’“@?ﬁ'"mq:%ﬁser@l?!ﬁ B the grippers
1452 and 1462 wfactdmznts wihtthe pradent mgenﬂmsﬁeﬁnisyanﬁz&%nmlmlgamerrﬂhaﬂi fferent size
geomel Iy olys @R 4 @qbtéaa@tetamﬁ&gﬁtep&@ m%.ﬂégenﬁm, by b0 second pulling

assenbly 1432, ther connecting function.
Al t er nat | J@psfer 36?9"5’8% W@)H’?ﬂ 1460 OEtH%SQC?W'@GaséQ@@hHW@at&@BO and 1460 of
the first sowelspegd thashahisiet 433 mbikeg 1bmdnat1¢aoaifltméﬁﬁdt)@mmg afdeBlyOne anot her at

t nbl 0 d 1462 of
2 2L A o WA SRS 2 1 ©
di f ferent blercamﬂﬁé angituginelybiehigenthe ﬁéa@tsﬁmd pwﬁngdawmg@ 14B@4rgr 1 | ng now to

Figs. 47- 4!9,32@,% @n@fu&mﬂf&ﬂ:\“d%hﬂd’t%ﬁﬁmcl%ﬂ@ﬁ'é SRR obthe B bi diGhagessenbl i es 1470,
1472 and 1474 P@'F Cti Vl‘ej" ”{E’ alég rdance wth the present i nvention. 35
The pul Ii i§ e o R gATRE e pair of transfer assenblies 1476, each
i ncl udimg a 4528 eDbedibent oADOBvertiat, thefransferiassetvibiiesi MbQatdria6teef enbodi nent) of
transl ati '&c}%dliiﬁ&@ésém%%ao ahBS48 th rdﬁve%@%%&'a@né@ Ef@fﬁﬁ&tﬁérofo; he grippers

1322 and 1332 tfansfer asse i es escri bed above,
except t hf?‘amﬂ%v‘@f‘ﬁwgﬁndfﬂwe%déwp’ﬂ%f/‘?m {Riachieve; thrydifering RrSeds oj ect i ons
1478 pr ot rAitdinatyell ricenrdnsiet sssemilies 1@93%1&5 obkHch Bglhr@réeéeﬁiﬂlyol%ménldt he d:JPnage
conversi o se i aterally
captur o ¢ nATERE o8 Boulddiode BE oSl AR MM o7 R oetd bR SRl | anct en

r egi on 24 8keqdselt willbe pppresiptedihat tfmatmns’er agsermuheaﬂmamm@s&amtb@escru bed
transfer gﬂﬁ&%’fﬂw aifd %@ o%b@h Bhrkfer &@s@&\b@m&bolaﬁé%eo%wameﬁﬁ&O The

proj ection sheet stock materi al

and t her efS ﬁ?'@é &3‘% f?rl"?é(a'BQ]? Ipf"ﬁtﬁgét?e\eir@?terfg ﬂﬂﬁ'st {%%J Bephechgate@enbl y 1470.

The pr 0] edlurpughéhelomﬁﬂrlchalymamw 14 nartdipongreasivedyt dritnp lahdior 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
puiling 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. Alternatively, 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 fo Figs. 47-49, there are shown three embodiments of puiling
assemblies 1470, 1472 and 1474, respectively, in accordance with the present invention.
3 The pulling assembly 1470 Includes a pair of transfer assemblies 1476, each including a

45




perforating fingers that perforate the sheet stock material as it is
advanced between the transfer assenblies 1476. The projectgﬂgf‘%%jg ﬁgn
have sharp edges for penetrating the sheet stock material kb8t o
| engt h sufficient enough to stitch together overlapped portions of the
sheet stock material. Such stitching aids in retaining the is shape of the
strip of dunnage after the strip of dunnage is released by the transfer
assenblies 1476. The pulling assenbly 1472 (Fig. 48) includes a pair of
transfer nenbers 1490 each having a concave outer surface and a plurality

of protrudi ng el eﬁep 1494 The size, shag , 1guantlt and/ or ar r angenent
of the prot¥ ¥usiratrd emiogimentyof frangfaiing gePeses 1972 Fhsin t he
parti cul arareelmdmrltds iha grigpes! i3224ndon32 ditte tiahsasiambientseo Snd11490) gat her and

| ateral ly ' enin a
manner S|‘?ne%Perg(§fFrb % ?J;f{ﬁ%té@ée@é&%‘i Fezdm e?agss 'hlﬁ(ég g“f and 361, 1320
and 1330, 448erolwring framsibeir igRed edgeF0. The protrudi ng el ements 1494
frictiomally enqmeapbmonsda&@tduﬁﬁag@&nvérﬁsreﬂha@tnettﬁe ParRik S8embiB®r e positive

rip on sa re i ove f the pullin
Sesontly” 1o BRReranS R B b et e it Mo GBte (i faieins st i 1 ohi ng
or per f or ardnsigr edion €484 thenelvetwsen firor maraett diroiles fodiet afsredeskribathtransfenl as it i s

advanced %éMﬁS@S%d%éﬁ%ﬁﬁndW@% ahd o, ?ﬁbepraéa&;ﬁm'z@&oﬁéeenents 1494
can have pointed  ends fo netratin sheet stock material and can be

of a lengt ﬁmgfﬁfpp?typgﬁl? °%W8§ = ft‘EFk ngaﬁquglaqd f@&@’c’%@prod%g&elp%\'wﬁ&ﬁeﬁor tions of
t he sheet sfttteqkillingisaeinibly 1478LTHe grbjedtion 12g8 miaglsisd ndion asdtihing ag t he shape of

the strip rgef ngrqwgg'aﬂak;zerrfo;a@etnééhrebt%to%%mg*énﬂggE S aﬁva{ngé ﬁ»fég the

transfer concave transfer

menber s 14Gysigegsseblien #4476 Tb@@m@@ﬁns@ﬂﬁmﬁﬂd@@ %ham@%fowwet@ﬂnmga having a
subst ant i aihéyheewsadackmat@mmub@{be%amgths@fr@éiﬁemgﬁiotamchﬁgélﬁ@quent|y as the

transfer 1490 urge the. s ber 2006

b ough « hOPTPRRLARs BEs etk meash pUHAREHS b FEMBIEF T ans or m ¢ ne
strip ofe dimpm@@aammfhmg@af&rtyeatep afl dugnagg Isi releasied &Y thetransfebul ar shape. The
pul I'i ng as%gﬂqghgsq,ﬁy (Fig. 49) includes a pair of transfer nenbers 1500

each having a ght\'/Gh nldr i cal outer surface and a {)I urality of Brotrudl ng
el enent s 1504. "hguling apseqihiyrtaf2 (g dfe ingludes gpay gt trresferipemiesy ¥PAI 1y capture
t he sheet edchbdvinget ®@ntaat oylersaiing ahd® plaralite bipestiding clamemsntven. Theri | ar to the

1450, 1470°Bne R 0o cBRP SR ehy o Al nd g it Uedetdl, o100 2" e

sheet s®oc® PREEFPE thﬁcﬁa'ﬁﬁalﬂﬁ p@ryerangﬁppl@ams iThe Yanster mpmbgis &8 and therefore
i nprove t hgatielbdd [graly daptite tRd sHebiRstdRK biedl passig ite/bebdebf in drhdiRet he

Cl erent s 1808 F%@e”"fpzeﬁescﬁfﬁer%s&%Q%s%ﬁqesé‘@%?@}%?‘%wd PR nger s tnat
perforate 1468 agtd€f0. Jiho plotrudingeaienents 4494 frictiogally engage the sheet stock
material to provide a more positive grip on same and therefore improve the pulling effect
25 of the pulling assembly 1472. The protruding elements 1494 may also function as
stitching or perforating fingers that perforate the sheet stock material as it is advanced
between the transfer members 1490. The protruding elements 1494 can 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
transfer 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 substantially oval or circular shaped
cross section. Consequently, as the transfer members 1490 urge the strip of dunnage
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advanced between the transfer nenbers 1500. The protrudi ng el ements 1504
can have pointed ends for penetrating the sheet stock nateéggi q?d @3@ be
“of a length sufficient enough to stitch together overlapped DSFEIEALY%¢

t he sheet stock material. Such stitching 15 aids in retaining the shape of
the strip of dunnage after the strip of dunnage is released by the
transfer nmenbers 1500. It is noted that the pair of cylindrical transfer
menbers 1500 define there between a dunnage transfer region 1506 having a
substantially rectangul ar shaped cross section. Cbnsequently, as the
transfer menbers 1500 urge the strip of dunnage through the 20 transfer
regi on 150@ughthetransiensgion 1‘ﬂ'@n’lﬁéﬁ@sﬁ%G@mp?r&ﬁ@qogﬁaﬁﬁf?rﬂ'@h%ﬁtﬁ'ﬂ of dunnage into

3?\%2% gnaﬁﬁ@reiﬂt&a bravfnb%tgta@érauyrcylmrcélmwbulbmhmzwnt aL di e[r?:]iens;1 %g&lt (r;?nt \égr Ito L lcia! g
assenbl y 1472l§ﬁ9t W@’“gﬁqz’s?m&yggﬁp@g %ﬂ'&ﬁ'ﬂ fpgn '%E??' fg'ﬂ:rﬁan%]ésrr\ent of the
pr ot r udi nepcke havingrat cylintlBEHoudér stifeee pud 4 plurglity efpsimiingelaments 1804 Tiéepend on, for

exg”gll% % @feﬂ%r%ﬂa ’15%6 gﬁtﬂ&“ﬁ& Talepéily éeﬂﬂ]ré ﬁi@%ﬁé&ﬂsto&%a_féﬂlélrﬂaﬁ%gnow to Figs. 50

ere1s anot her ' enbodj nent o Jé assenbly 1520
in accor d@ﬁGQBW?W“?W@“WéWth Fhﬁ\?@rﬁdF?ﬁﬁ‘bEdﬁWQSfﬁrLﬁsFef'?@es é é'ﬁ% 1520 '
i ncl udes g1f 1326%nd 13305460 aRBBIEOHTO0 SDA27 A The arotredigeknantsriSier assenbl Y,
whi ch al s ctghﬁlg eﬁ% gg El}%%h%eq Sf%?( .ﬁ?t&fa Esﬁ:rvi'de'a'?no rikﬁ)srftl\%r 5%93 sam&dannel 1530

posi ti oned as shown

transfer ﬁsrgﬁrﬂjwm!%ﬂ_’@ pillingsaffagt piihe IP%""@ BFWMH ﬁ‘@@eé’FRY ”@‘Uﬁhct ions in a
manner Si Pidhéts 1404 bihtfe btﬂlﬁl %E@hbﬁﬂmwpﬁﬁruda@@emmb ﬁ%ﬂayam 1450 and

1460. The,t f 1534 t hat
100, e ka3, e apreaioles e LGRSl gl ko 152 na
sem - oval adyancee hbtweai the tdrafer mhralpﬁemlr@peﬂ‘lnwretruﬁtﬂs Glemﬁﬁs ﬂWé can hﬁ‘)’§t rat ed

eXeMpl ar v, 40 28 4 1atndasiohoUr gr i ppers
Teaq’ oY pdi Qidméyeneﬁr&ﬁgttﬁe%ﬂéét%ck|ﬁ§t§rﬂm&ﬁa45 éW;:r ie our grlppe

(e, | or ensuaiviesiich papindpsessppet REOTSY IR anest Faekralell SRRy ©a7 723
Cct obers 2886in ratathinglingeiidpe iotths sthys¢faintriage bijer tHeetripaidunsageds wiedseshape as vi ewed

fromthe he apertures 1536 of the grippers 1534. The
channel 1@%@gtr§#&meﬁ1ﬁgrsﬁ§c’s&a snooth surface. The transfer assenbly 1522

and the channéﬂ is n@%‘hﬁﬂhqm operincrieal ranstes FeThers 4309 definerher2 O8tWeENe pet ween a

dunnage t E@ﬁl’ﬁﬁ@é trar@ @+ Rgiod P38 hﬁﬁl\g J@Jb&ar&l&h&ﬁ'&aﬂfgmar dhapacedss esctiGn.ci r cul ar
shaped crgss sec ted geoperation of the

dunnage ¢ wge.n@\h ﬁ&éﬁ??ﬁéef"ieﬁ‘ er?ﬁé\ St th%gtse dférgagig%{fbﬁand t he channel
1530 opqookartsfertdg@neﬁtﬁegmetmnﬂigewabasﬂéﬁ@anﬁfewfaﬁatﬂpaf[@m!ﬂgﬁjﬁto capture the

sheet st Oﬁéﬂ, irgB dehbrafly RS oﬁﬁérrerwé%ﬁzomammars.oh h%n%rﬂéb‘iﬁn@téné’dﬁg Lme 1542 | ocated
bet ween the trans er assenbl | es % 1d l'F I rt . t,he sheet stock
mat eri al f§EEredsseibed prpigiding el?ﬂ‘ﬁ?fé@fgg ‘ﬁ] RHfing 358 "glfy %%ﬁft %8 that the
transfer giwpe jubytitoandiharangemdrb 3lhamyiruding esinets aG04iod the pdliiiove t he out er npst
portion O];sstepmglytlﬁmﬁ gépeﬁtférﬁfg?laﬁénﬂ:é,zl%e pérﬁ&ﬁa?@éﬁvérﬁng 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 also
is referred to as a gripper, in the form of a channel 1530 positioned opposite the first
transfer assembly 1522. The as shown transfer assembly 1522 is similar in construction
a0 and functions in a manner similar to the transfer assemblies 1320 and 1330, and 1450
and 1460. The transfer assembly 1522 includes a plurality of grippers 1534 thai 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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provi de for greater overlap and thus continuity between the transfer

assenbly 1522 and the channel 1530. Referring now to Fig. ere. |
"~ shown an enbodi ment of a formng section 15 1550 and a pul ?gpgctt‘ll}é%g#h?y

1564 simlar to the form ng section 1302 and pulling assenbly 1300 shown
in Fig. 41, except that the formng section 1550 does not include the pair
of side guide bars 345. Another difference between the enbodi nents shown in
Fig. 52 and Fig. 41 is that the supply of fan fol ded sheet stock materi al
1552 in Fig. 52 has a snaller wi dth than the supply of sheet stock
material 1308 in Fig In a simlar 20 fashion, the constant entry

rol I er 15%8 B%F?%eﬁah%@“?'w th SBMR sizp andipbanecsiviengd Bere ifieside (FiB61)  and
t her ef or e as thelapartirdsn 586 oftitie grippérsﬂm ¢wﬁm&mowekréw) Ha€B sih8dih i N the

enbodi nmen F of th y of sheet
st ock mat té;%'r?ga J!f%grfmé;r s?ﬁﬁbﬂ}’%‘gz "Ed th? 813 “?ﬁj%q%&fe ﬁ’SP” g se”%ﬁégg[ﬁbodl ment

shown in IﬂP‘?j‘E“'!?Ee‘?ﬁ&yeebélﬁuwﬁgalwl&err%on%mvlnmambehnmagymmerS| on nmachi ne
having & S:m@ial'ﬁfapéﬁ)éi&s%ctfohae@|§iﬁL%{rat&icm"F‘| cgshioning conversion nmachine for

the Fig. 41 eﬁo A? Eﬁ/g uction in the size of a cushioning conversion
nmachi ne provi LE’"Q/%‘FEV%'BQ 0% SHPads e TFIon meshing s raasie st Ycost s, easi er
del i very, 1A% endghd ¢hanesh 1530@pposiethprebasduspesste Weathease thtansied f or storage

space, elgg turE| tﬁe@ﬁeéf bk ﬁ%eﬁ@%{é@%he it gfgh%qu%fe%gﬁyﬁE o%atltguc k material

1552 i ncl # SO Sin ck ma fol ded, for
exanpl e | ﬁ?r\‘t © {ryster ?%@Piﬁséﬁ@?@d fi$R9, tojcanygtt thesheat sleckynriertal 'Q‘Pock mat eri al

so thati iastiphbf @mhaget hmnsumbec;atbcythshﬁ@&ansfea&éserﬁm & chadnel 188G mby\0

superl npo I * i nal l'y extending
fol 389?@93 t‘seieg‘g'?‘i 8 ol "?x'g'bg”'l'eqha“%grga%@%’y B8 GaS  ner y fol ded

sheet st O@F@V'ﬁ%@égrﬁﬁtpf Qvﬁflapfaaﬁ tmamwztv hetween theelcanaienadsemblsta@elnd and t he

seri es of tfeGhémeltidget her form a sequence of 35 rectangul ar pages which are

pi |l ed accordi styl e qne 0 the other to farmthe 48 23 Cctober

2006 stack oﬁ‘p %’étmg'ﬁ%g'ﬂp#a&'&'%lﬁaﬁh°wme'FQ?FW?B?OfGe‘ErQI"P§e°|i’%ﬂ ating to an

exenpl a¢ y 184020t a pfillidaasgerniydt 564 simjlardnitie foaming edctiendt 3sh esd puiihgpck materi al, and

t he rreansaééammg%dﬂgﬂswﬁﬂ 4 gées{tﬁgmgsmﬁmggg iigﬁlﬁ’sqo%%f%m?ﬁiem Nos.

5,387, 173; 2,767 are assigned
to the as %']eé’ﬁ'é%f sise auide ﬁ?é@% n%"thﬁV@ff?fﬁﬂéﬁb%W%P"éﬁ%e@OH@eé@?hqméfbr por at ed

her ei n by Figes2exne Fige4i B tiahthe supihytof faﬁtdkea shdatlgtbmn@&ar 50 mrthBz a.dunnage

conversio r du f sheet stock
mat eri al ?g%ﬁﬁg é(’)tﬁg}% 9}% Sﬁéﬁlﬂ% Sﬁee Tt%c ag%'@l 13% 'ng agpig é\rna two-| ayer fan
f ol ded 2& h&sbior fhecensient entryapler @%ﬁﬁ%wdammtwﬁﬁe‘om@mﬁe&ﬂm 185k ry roller

1556  and aaf@seRSs feds ah%tﬁtﬂﬁ?ﬂh@gon@(antfeﬁvﬂ?ﬂ%herﬁ%lh'tr%rbnqb'é@ﬁeﬁfof Iﬁ?e form ng
section 12130 The 1o form ng section 1550 guide forms and shapes the

sheet sto material and directs the forned strlp of dunnage into the
pul | i ng asseniflegauss 6#the reduced size of the supply of sheet stock materiaf 1552 and the

constant entry rofler 1558, 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
deiivery, more efficient service procedures, decreased need for storage space, etc.

In the Fig. 52 embodiment, the supply of sheet stock material 1552 includes a

30 single ply of sheet stock material that is folded, for example in half, upon itself along the
iength 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 longitudinally foided 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 te form the
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The Fig. 53 enbodinent is simlar to that of Fig. 52, except in the Fig. 53
enbodi nent the form ng section 1570 thereof incl udes an expg ?{an?%ez&
1576 that is operative to open up, or "expand", the single- E §er
fan fol ded sheet stock 15 material, thereby form ng an expanded strip of
flat folded sheet material, before passage through the tapered portion
1558. As a result, the flat |layers are separated from one another, thereby
introducing loft into the then expanded naterial which now takes on a

t hree di nensional shape as it enters the tapered portion 1558 of the
formng section 1550. 20 A nethod of operating any of the aforedescribed
dunnage cH#RrSf desifiopsMateals Forfartherrstails piating 998 exereplarystack@br dance with the

pr esgnt Id Iﬁhgmcluhamﬁarhtﬁalﬁlfb%leQQI%fét&ﬁﬁlateﬁﬂ}’arﬂfthe hé@s e RAIeEs/rNver 3! o?f machi ne
may be a speeds (for
exanpl e, %ﬁeﬁg 3fféer dti?oﬁssﬁ 5%89%% 88%76{;61@8{#‘%? 'é'garrpl e, during
shut down§. 1683?443. alllobwhichhare dssighetf’feme spgedf the prebint nvertien amdet® ne can operate

during @ e %a«a%tea%%@.rbwaae&aﬂﬁﬁaﬁem.ﬂeaesan embodi nent of the present
i nvention, dunnage caonversion machine (1.e., also referred to herein

as a dunnage YHREAPEIEH9N of A dHaTes copywEiPHNpGhine dnsprporating taaquced
pr e- pr ogrsitthedpplymf eigees stbak nadterial 1Sp2andfdogstamd ity rélleard56 Uk spesly t hr ee

Oper ot ONSRSEEn BBt SRGGII e Dillea SR, S TRBRESHy 80, 21 ornat i ve

enbodi nent e conver is

progr ammﬂ‘dwva&ﬁeséﬂ@emfedﬁbfuﬁ'ﬂ?@%f@ 16R%of ”Eﬁfﬁfmmée@f@ﬁﬁﬁot dpe at any desired
not or st afofminyseSRREG50 Guldes HerfrisiaRElsHRBEY tAé 5Hagt iqRR Gfdteriflland @Rdkts @RS red shut

down ranp ed. will. b reci at.ed he operating speeds of the notor
will be bfgmgeg Sg'ﬁ Oﬁ@“%%ea{?tggleé’g réqta'sgeénbi\fﬁp%e not or and/ or other drive
conponent s of The hig. dhambadimentdsnireiat torthat 8 fig 82,dixédpbindwtFigeAd users may have

di f T er ent oRRaiReH (iofting sbodit BAFReRA IRt AHH ARG 8o BTGy | d al I ow each
end user toFaEJYEh ramit nost suitable for the end

users conW& OBPHR: Era?’fp&ﬁ‘gﬂth%”ﬂ%ﬂbﬂmt'ﬂ’@’ ﬁaﬁff’@‘?ﬁ PR H2R been shown and
descr i lzedmatedah thispstyydarhing @an axpaeuta:iatnp of izt enlded siesat matbnmhbefamtpassagq ui val ent

alterati Oﬂﬂﬁau@'pﬂe% gﬁpst an§g§ A‘Q‘a résuﬁ%éjﬁat ﬁ? r?%@% éﬁ‘{ﬁh’] dn@d in the art

upon readi ng” and t'hi’'s 'specl e annexed
dr awi ngs. ane ebéhefqbw'ltrawcm&gﬁ %thpﬁexnaaqladﬂ%enﬁwmne%kw%r med by the

above deswpreklaRsbnsibitl §30E s € HGATPHB epbed paESEHES btks fofl@iYj ®eon CONPOSi ti ons,
etc.), th erns (including a reference to a "neans") used to describe

such integérs are intended to correspond, unless otherw se indicated, to
any i neeger whiresihqder breratieg eivef dip ebrddesaibéd duobage somkrsbhmathinedescr i bed

i nteger (4o, %62, 8(§d1§ﬁd gﬁa uté&srtdme@hwe?%ggﬁfﬁaggﬁi ?Sgg@éfﬁﬁdggug@rdf?gﬁ e

strucj[ura,ﬁlh g ui val ent t di sc
functi on lgr}q@g @“)é‘?rﬁorl PROE PRy beadagied fHPeids sEMEERIFIREN £ 'BPPBYhodi nent s of
t he i nventp spredsl(for exchehipte] duning sthit-liyg) aad @enbing dowraspeeds (for example, during
shut down), and also the different speeds at which the machine can operate during a
25 dunpnage converting process.
inan embodiment of the present invention, the dunnage conversion machine (i.e.,
aiso 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
3 software 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 wili 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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feature of the invention may have been descri bed above with respect to only
one of several illustrated enbodi nents, such feature may bsfir%1 gﬂ; gg *ﬁth
one or nore other"is features of the other enbodi nents, §’ Poe
and advant ageous for any given or particular appllcatlon The present

i nvention provides one or nore of the following features: a stand fora
dunnage conversion nmachine, .conprising: a base; 'a pair of. upright guide
menbers mounted to the base and supporting at the upper 20 - ends .thereof
a dunnage conversi on machi ne; wherein the gui de menbers define there

bet ween a channel .for guiding sheet stock materi al to the dunnage '
conversi on machine. . -a dunnage conversi-on machi ne, conpri si.ng: . converting
sub- assenbl i feguremeis. s wedhaley F2cheid ster © PEERM kewamagiinsjitd Ba8%dunnage pi oduct ;
and an i nf eephost afatikapase @uisws cassigbppjcatigpstr eam of the converting-

sub- assenbl i es; Wughﬂe%&uwgﬁeegwo%naaé@amw,ml?@s &%mabl e between an

open position gat access.ls f a travel path of
the sheet st Bekmedagpedmests, %Hﬁegaﬁﬁpr%'g'ﬁénﬁ@lrﬁh%rﬁ“&ﬁw ?rﬁe | nf eed’ paper
gui de assenbbiglied gmeaespmmdlmndgﬁwm ﬁaﬁ@mfcaimnah@mﬁm%dtravel path. : 30
a. dunnage CORM@kgI ﬁhrhaﬁaﬂ"ahieﬁﬁ?dto 16 VEpibs SinBBAs paifdavbd Hy 3 2868 Elitigd Whi ch' - pul |'s

sheet stock gﬁé‘%{ oor{lpone[?(s as mbﬁeg%ewg&ggsﬁbgy&gg?f gemms[m&m@ thereby to

convert the ullin
assenbl y -bei [repente p avpany) vaedRAepiribRpustdnieans Bl '%‘F‘i’f‘r""ﬂ’&%"ﬁ’@’ a pEI Ii ngg
.assenbl y -not. mﬂesaathamsandmeteemangntmsemmmgﬁthpeﬁiu@ius:tmﬁmmt rip of 35
Crtober zabo ApBHNaRFB RGN Thanlah R RE LRI Rl D LoDl y ot or
axis: a franB¥f é?ﬂt Wg"efffcfﬁsegfﬁa’ge%#’pl rgéDUPsq‘Eei W""\Xﬁg%ﬁ ”ﬁtéat‘%ul ling agserrbl y
Mot or 'S mouexesplary mqu@emtpeﬁm‘éﬂwnisﬁabe inveajion, I addien, whie alppriqulat 0 one | eg of

t he L- shapefgioebi Hir@htion Bay lRcbedrhRsEiRd andvengithaspeioloyly silobr i s nounted to
the 5 frame &Qerglhﬁéh'a{ehém@élh&té SucPREGE he) betcan&rﬁgwm&@& nhrﬁgoti‘?écr the L-shape

fi gurat
TRChi ne. _d et R oRe CAEAS, = TR b et Rl ShiFRRcE FE AP o mmchi ne | s

di sposed abmmwﬁeanpmng surface. 10 a packaging system conprising: a
dunnage conver si lDHihﬂﬁ&@ﬁiinﬁdﬁhon@mﬁ&ie@ﬁkeorﬁlbl’ﬁﬁﬂtbéfﬁlﬁ\ﬁlﬁgfeéu)fegi\ﬁ”n ch supplies sheet

stock material to N LhniaGneds UGS RRHRRGRIpG: 30805 ARR0VAY. whi cb
provi des access to the
Co upnght gu:de members mounted to the hase and supporting at the upper )
20 - ends thereof a dunnage conversrcm maching; wherein the guide members__
' define there between a channel for guiding sheet stock material fo the
dunnage conversion machine. :

.  adunnage converswn machine, comprising: oonverhng sub-assembres
" which con\rert sheet stock material into a dunnags pruduct, and an infeed
25 _ paper gmde assembly upstream of the convertmg suh-assembhes. the
o infeed paper gunde assembly being moveable between an open position
whereat access is provide_d to a portion of a travel path of the sheet stock
material and a closed position whereat the Infeed paper guide assembly
guides the sheet stock material along the fravel path. .

30 . a dunnage cenversion machine, comprising: a pulling assembly which
pulls sheet slock material through ihe dunhage conversion machine
thereby to convert the sheet stock material into a strip of dunnage, the
pulling aééempiy being powerad by a puliing assembly motor having a
pui!i'ng assembly motor axis; a severing aésembfy which severs the strip of

s ~ ' dunnage into 2 dunnage pmduét, the sev-ering assembly being powered
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supply assenbly. a packaging system conprising: an el evated support
menber; a dunnage is conversion nmachine nounted to the elexfbgﬁ‘sug&&{t
nenber so that the dunnage conversion machi ne i s suspended SRR
el evat ed support nmenber, and a stock supply assenbly which supplies sheet
stock material to the dunnage conversion machine. a packagi ng system
conprising: a stand; a dunnage conversion nmachine 20 having an upstream
and downstream end and being nmounted to the stand for pivotal novenent;
converting sub-assenblies which convert sheet stock material into a
dunnage product; and an infeed paper guide assenbly upstream of the
converting sub-assenblies; the'infeed paper guide assenbly being noveabl e
Pet welen <':1{IhO|0fent ﬁOSi Tbi/Q%VM{HE5ﬁaﬁbly%mﬁﬁaﬁﬂ§§sdv§in@£s{§éﬁﬂﬂgﬁbt&Qxie{?apor;fNih on OI ?h
ravel path o e sheet, stoc al_. an ose ion erea e
i nf eed paper guide aggﬁ%%?gg ﬁfﬁ%%%éﬁgﬁm%.gg¥$iﬁgé’"%%E%%bal al ong t he
travel path. a dunn&glerin & tesriramp aq taatits dgippeialsl lagre leg dilenage conversion
machi ne; a stand f or Lshypp ednfigurigont dne thel severing @sseablymdtsrioioupecditize and for  so

supporting.a stack Offrarﬁ%ﬁ%at:Eta%ﬁﬁé@i&?&th%thé?% %etL%ﬂ#unnage conver si on
u r

machi ne from whi ch thé dunnage conversi on nachi ne ws sheet stock
materi al and convert §28@% nt o a ship of dunnage product; wherein the
stand i ncl udes a-pai &padkaging aystmerosipisipg: soduomege cpyarsgpintmaciirenanele menber s

havi ng | ongi t udi nal | y,&ixs &RseNhelh 88 8XB5gR tbieSiRARRAnAR@osdsef t and right 35
i nner-facing walls and t{}'ansk/[er slgaléé/ extendi ng | ongitudinally spaced front

5f 23 Qctober 2006 A %%arc %ﬂé‘ﬁ’ ‘wal | s extending inwardly fromthe
i nner-facithg gui tle waPckagngS¥stee) GMPTHBI:\G WPMPO EANVERDT mepiiistaslosl | ef t si des of
the stack of sheet stupplsassemiilyeshicabuppiss ged abarmddisimo thdinttigst ance bet ween t he

i nner_edges of the gudiscrilcli; A3 ghrhe vhieR fofidCadlbs fEfock et veen 1 he

inner-facing wails o 5 ﬁtan , and t'he di stance between the front and
rear sides of the st 3RY8F*™Y-  sheet stock material Is |less than the

di st ance bet ween* t heapacsaging Aystemy eomprisiggriati elevated sywpaf mantper. sduapade and wher ei n
the stack 19f sheet stoodesidmiineMouis to RelBRalkd Qpdiehsnme o thiand!pr i ght channel

menbers and the upri %Baéé%”%‘ﬁh%ﬂ“@i@ﬁﬁw%ﬂﬁ“{hgg‘e@@wgﬁ ock material to

t he dunnage conversion to rrt? I e _conversion nmachi ne draws
sheet stack material ™PREARTF Hork SuelY $rEt il I DiSh sPRisRshRg) sackaidi@lngul ar st ack

of sheet stock mat er iodhe dupnage genversion machine.
. a packaging system, comprising: a stand; a dunnage conversion machine
20 having an upstream and downstream end and being mounted to the stand
- for pivotal movement; converting sub-assemblies which convert shest
stock material into a dunnage product; and an infeed paper guide
assembly upstream of the converting sub-assemblies; the infeed paper
guide assembly being moveable between an open position whereat
25 - access Is provided o a portion of a travel path of the sheet stock material
and a closed position whereat the infeed paper guide assembly guides the
sheet stock material along the travel path.
. a dunnage conversion system, comprising: a dunnage conversion
machine; a stand for supporting the dunnage conversion machine and for
a0 supporting a stack of sheet stock materia! below the dunnage conversion
machine from which the dunnage conversion machine draws sheet stock
materiat and converts sams into a slrip of dunnage product; wherein the
stand includes a pair of transversely spaced upright channel members
having longitudinally extending transversely spaced apart left and right
35 inner-facing walls and transversely extending longitudinally spaced front
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stand for a dunnage conversion machi ne, wherein the stand has a pair of

transversely spaced upright channel nenbers having | ongitudi ly 1
extendi ng transversely spaced apart |left and right | nner-faé?ﬁ&t%ﬁrégognd

transversely extending longitudinally spaced front and rear guide walls
extending inwardly fromthe inner-facing guide walls, and wherein the

w dth between right and | eft sides of the stack it greater than the

di stance between the inner edges of the guide walls ‘and | ess than the

di stance 20 between the inner-facing walls of the stand, and the distance
between the front and rear sides of the stack is |ess than the distance
between the front and rear guide walls of the stand, the nethod conpri sing

the steps of. lnsertahmartgh@ewaugmen@ﬁg ihvifdly 19k @R ibr.hdhg gdilAfRls; Det ween the
opposi e cor ner s 25 tHgraapah B8 il ahdiftocs ﬁ@wsgﬁaf%&ckxﬁ% S of the
stand; noving the ri @ﬁfﬂﬂalérgfeﬁ'@ftﬂa“si?%taé@bFWeenéh&dqudm%sgutdhe respective
right or left Inner-fiemianglesatah heakstahdeetnsenid innbrifhdrgR@lisbhes St ack such t hat
the right gnd left S'ﬁﬁ'@ rQifihetc{]s?am?etb%ﬁ}éen@ﬁn%hé@%%%éf&‘é@%%l y of the

respective r| ght and e stack laterally
towards the left or P“eﬁhﬁt"cl‘ﬁﬁié'i'a"Fﬁiﬁ“??dﬁﬁ/&lsiagwlbﬁfwwﬂﬁfﬁgt@@mﬁral |y center the
stack between the i nguds wedixefihg stasd; brel. wherein tha siackgtshea Bloekrsitena isSy st em

conprising: a dunna(él%up%%!%étﬁéeﬁ'ﬂneu mhaaﬁe:fn%be%oaaxﬁ,@mr@acﬁahﬁe?t stock
material into a dunnage %Trodﬁ ck Lt Etgﬁagonverm on machi ne i ncl udi ng
a pulling assenbly f o §wesgar? T CPYE WPPEICOPRTE t he dunnage
conver si ont®machi ne aﬁ@c“aﬁ apihe funnage Sonversienpashine tiraws sheststagkimeterige pr oduct | s
di scharged; and a st gefbfomherein 52 23 Cctober 2006 the dunnage
conver si on ‘machi pe '§n{%h\ft%f%%uﬁ/gnm%bﬁgst&&oﬁﬂﬁet% i@l iPvenent bet ween

an oper ati ng pOSI tion er eat unnage conversi on machi ne

faces the front of t FENHFAUIRILEIEeEGIRMEHine H‘B?’@"g‘éﬁt@?d&aﬁ@?ﬁ"aﬁdl ng positions
wher eat a feedi ng. entansyerselyepaged dpiighichennalsemitss havihgoagiudinaly f ront of the

system forisoper at or aR6RAG trdnBRFsBIY Epaced afartUsHHARELRL IRRARIEASIM ng Y St em
D " & Junra0Ga G b iR G Tl Bl FOIM RLL LB WBR o>t St 00K

material into a dunna’ge pr conver machi ne i ncl udi ng
a severing assenbly FB @%WWF‘%@“‘?‘W@"%F‘?%UH?Wﬂ‘&mﬁ‘é@‘@'ﬁ"ﬁh% desired | ength
and a cover for covewidigetvhen ijt asbieiesidesof tesspeibirysierdmd tha dsitreed | ncl udi ng a

pair of upright gui deetwéaamaefnénedgda%fmud&rdawav‘saﬁd]&.suﬂmhsl&&tarﬂw de menbers

bei ng greater t han t unpage conversi on
nechi ne i s pi vot abl y lP:Slween tﬁltlxplerqgcmg wglls opthe stand, ang“ trhs d:gance getweenﬁjn

front and rear sides of the stack is less than the distance between the
front and rear guide walls of the stand, the method comprising the steps
of: inserting the right or left side of the stack between the guide members;
tilting the stack such that first and second diagonaily opposite corners

% 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-facing wail
of the stand; tilting 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 laterally towards the left or right inner-Facing walls to

30 substantially center the stack between the inner-facing walis.

» a dunnage conversion system, comprising: a dunnage conversion
machine for converiing sheet stock material into a dunnage product, the
dunnage conversion machine including 2 pulling assembly for pulling
sheet stock malerial into the dunnage conversion machine and an outlet

a5 ' through witich the dunnage product is discharged; and a stand; wherain
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nounted to the stand for novenent between an operating position whereat
t he dunnage conversi on nmachi ne di scharges the strip of dunn i ront
of the system™ and one or nore servicing/loading positions 3338%@%?@Ph8 -
cover of the severing assenbly is disposed between the upright guide
menbers. a dunnage conversion system conprising: a dunnage conversion
machi ne for converting sheet stock material into a dunnage product and a
20 stand; wherein the dunnage conversion machine is pivotably nounted to
the stand for novenent between an operating position whereat the dunnage
conversion machine is in an upright position and one or nore
servi ci ng/l oadi ng positions whereat the dunnage conversion machine is at
| east partially inverted. 25 a bal ed.st f t terial for use
with a dunnage conveW%&ﬂWmeﬁﬁ%%%%gFggﬁﬁgﬁggﬁﬁaamgg%?%E%ﬁ%?p?an-foIded‘sheet
stock material; a j awkvementbejreepan eperglng peslipn hgrepihasquiet 8iltitdi ng t he stack; and
at | east one bal e ti guhde conGéginmabiihetidtes thefohiad the eystelieans ik of sheet st ock
material. a jacketed s . bl of £Q%uiHse W th a dunnage
fo8 o] B8lond B8 JTHRE bt bEfuHG

30 conversi on nmachi ne; CoO ded sheet stock
material; ®nd a j ackasenhnaagheBitdhe suise i AR ALETS Y he stack and t hat
are noveabl e away f r sdonoye cawadidneystdo coppadiioea timeageatysertion be renoved from
beneath the stack. aA;@h@fKeoNertitd\$h8it s8dkaleridMioR! duflagd Médustage W th a dunnage
conversi on 35 nachi n@, conprising; .a.sé}gack sg$e.gaar%-f%bqoergevgnt%eet st ock
material having a 5%"¥§e eé"lﬂ”é'r"%?wﬁé" Y SR BT ot an® adhesi ve | ayer
at | east on the top bestdrpfoyneadsitadepiedengttand 3 caeidor caysinddher el ease |i ner
covering the adhesi vewvdray essembiypard@isiandndniing @gttiohgright gieck of sheet stock

material onto a seco ik of 139 FbmiERd 1l ter@@RREI SiNng the steps
of ., providing fi rstmg}]\%héa@éég%o ﬂ%pﬁﬁg{?ts&of sheet srl%g'{éier [aﬁlri al with an

f st ac ma
adhesi ve | ayer appl iEWPH"%%@WB?{%%‘-‘d‘t“ﬂ%.ﬂef‘?"?'%f%"’"é?%i?‘iﬁ""’ % bottom of the
second stack; and sembinteg tathestgdiboneyement betieerpan cpgrpting positipre fi r st st ack,
wher eby -t he adhesi veyRpuatihe duifigé RveRal tachine disdhargld thesdiripst diiregé 0 t he bot t om

page of the second an‘?gn'%'fﬁ"f'ﬁ(9%%"199'?“0°9§ﬁ9g%?ed3§'?%3@°%&&"?2§ﬁ‘“§% sheet stock

material dhto a second Stack ] OCH conprising the
steps of. providing Wherest theeoer sidhesRYPrnoasserRl SSisPesphetveet Bk naterial with
an adhesi ve | ayer apphigheduideoneriiest op of the first stack or the bottom of
the second stack, and, gunh&e @e&sidn sh@dim, comprising: a dunnage conversion
machine for converting sheet stock material into a dunnage product; and a
20 stand: wherein the dunnage conversicn machine is pivotably mounted to
the stand for movement between an operating position whereat the
dunnage conversion machine is in an upright position and one ¢r mare
* setvicingfloading bositinns whereat the dunnage conversion machine is at
least partiafly inverted.
25 +  abaled stack of sheet stock material for use with a dunnage conversion
machine, comprising: a stack of fan-folded sheet stock material; a jacket
for at least partially surrotnding the stack; and at least one bale tie for '
securing the jacket o 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 bottom tabs that underlie the stack and that
are moveable away from one another to 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 siack of fan-folded sheet stock material having 2
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covering the adhesive |layer setting the second stack on top of the first
stack; and pulling the release Iiner frombetween the stack ck 15
‘'sheet stock material to expose the adhesive layer, “whereby ?ﬂgsci\@:ﬁé?f)@% '
bonds the top page of the first stack to the bottom page of the second
stack. a baled stack of sheet stock material for use with a dunnage
conversion nmachine, conprising: a stack of fan-fol ded sheet stock
material; a jacket 20 having at |east two flaps form ng an L-shape cross
section, a corner of the stack being disposed adjacent the coner of the
L-shaped jacket; and at |east one bale tie for securing the jacket to the
stack of sheet stock material. a baled stack as set forth in claim18,
wherein at |east-on of the flaps 25 extends sybstantially the full extent
of the adjacent si det@fa“?%@ﬁ@?‘éﬁﬁqhes'vg?%ﬁﬂ%?& "%i‘(?é’F@]t ?f"%ﬁ'&‘ﬂi ne for
converting sheet st odie steeit; endiaadlesseling caveringiheradipsivgdexstiuct , conprising: a

f?r m ngf agsenbl y .for aﬁslﬁbﬁﬁil &%a&iﬁ&hnagdlﬂ?ﬁfsheeﬁsﬁoaﬁkatéfﬁltogbia%bcoﬁcmteﬁk? con: ihnuous
strip o unnage; a p i, n ) I oTo] i O ke romthe
form ng assenbly for Sgetf\l/séo gf"%q%ﬁﬁ%mpéwg@ﬁzs{ee%s0%?%’%%"3%ﬁ1?%e§%pﬁ the forning
assenbl y; wherei n t hetapkspiahegystogk ssierbpip ap adhpsrg dyergopishiade st t i on t hr ough
whi ch the sheet st ockhemit fdck &lthe Hotcwset he baaondshacpandgettiiaehesbead St ock materi al

into the strip of dunpagR ke fisBG! Wik} HeachQMEBHaShHSE bPody@ the pul ling
assenbly. a dunnage nver st on. machi n ff?r con rgl ng sheet stock materi al
ot e gr e

chi ne
into a as dunnage p st stagk danhe palpm, pge of ssenbly for shaping the
sheet 54 23 Cct ober 22@06d ofadinga stk of sheal stockraterial coigntspaambiiask ot ri p of

dunnage; ayppul i ng ashemidc maesi, bondRad QWS RARTnG erand figonbior M ng assenbl y

for advancing the sgﬁ%omge%tgdalmafeggrlQMgng&hQ%fefh%rlrgh;ehrg%t@tﬁﬁr {y; Wwherein the

formng assenbly in es an annu ugh which the

arr
sheet s stock materi éﬂ'eﬁf?é"é%%"t?edpﬁ%fﬁ?ﬁ@%ﬁ@d‘sﬁqgéfe’eé‘?ed%% material into the
strip of dunnage andowingdastadiregive lhyer; abingriel sesendisiack oo tackebthelidtl | ng assenbly. a
gunnage conver Si on Maghi; 8 pliftig HRAEEES linbriitim SR the 6REMS SRked | ?! into a
unnage product, co : | ies, eac
pul I'i ng asgenbl y i ng}%ﬁ%ﬁ%&f?;gﬁqa!atgtg?&}%%ﬁ%%%g??gh%é\}gﬁé&?&({)@g@et her through
10 a dunnage transferbD‘?déé‘gEﬂHp?gr?°6‘B?J‘B§F‘F‘fkg‘ffhﬁh5’“%@gaﬁd'ﬂeﬁé?°“%nd cooperative
to grip therebetweentathhe sheet stock material for advancing the sanme

through the transfer Jvasd bk ofdhsht Mok BB foROwiBfa difi8gohveid@s S | ncl udi ng an
maching, comprising: a stack of fan-folded sheet stock material; a jacket
20 having at least two flaps forming an L-ghape cross secfion, a corner of the
stack being disposed adiacent the comer of the L-shaped jacket; and at
least one bale tie for securing the jacket to the stack of sheet stock

material. .
+ g baled stack as set forth in claim 18, wherein at least on of the flaps
25 extends substantially the full exient of the adjacent side of the stack.
. a dunnage conversion machine for converling sheet stock materiai into a

dunnage product, comprising: a forming assembly for shaping the sheet
stock material into a continuous slip of dunnage; a pulling assembly
positionad downstream from the formiing assembly for advancing the
0 sheet material through the forming assembly; wherein the forming
assembly includes a funnel potiion through which the sheet stock matetial
passes for shaping the sheet stock materiat into the strip of dunnage and
directing the formed strip to the pulling assembly.
’ a dunnage conversion machine for converting sheet stock material into a
a5 dunnage product, comprising: a forming assembly for shaping the sheet
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aperture operative to gather and laterally capture therein the sheet stock
material as the grippers nove through the transfer region;

first 15 pulling assenbly is downstream fromthe form ng a32€§%ﬁ§w5hﬂﬁéhe
second pulling assenbly is downstreamfromthe first pulling assenbly; and
wherein the first pulling assenbly operates at a different speed than the
second pul ling assenbly to |ongitudinally crunple the strip of dunnage
passi ng through the dunnage transfer region. 20 a dunnage conversion
machi ne for converting sheet material into a dunnage product, conprising:
a pulling assenbly for advancing the sheet nmateri al through the nachine;
the pulling assenmbly Including at |east two opposed grippers, at |east one
of which is noveable thro dunnaqe opposition to

t he ot her gri pper anﬂ‘%&ﬁ%&?ﬁ?FCImmm HP%h@@%%%EPMEgmgagﬂpthe sheet stock
material for advanC|HymwﬁédgﬁéﬁﬁmB@E@kﬁmﬁﬁﬁ§¥W§¥mFﬂWﬁﬁﬂﬁm?he transfer
region, and the novi ggeGhatpi BFoubHthd faching gssambly; aipssit iber ferminger at i ve t o gat her

and | ateral |y A T A

noves through the trans r wwth the

ri
aperture i#fcludes a ﬁpwmer@lya%ﬁsf%ﬁf&f"%%‘t‘?%ﬁ %"%EB?’P‘%&%@PPFom its inner
edge to aid in grippdumgade s drbrtieg thesioroedkstipeie e pulling assenbfunnage conver si on

machi ne wherein {he Qi e%rlv&ﬁ&fmdcﬁineﬁor@;&ﬁém@shaeislﬁﬂkmﬂ&’ié! g agri pper being
operative in cooper at’&u‘gﬁ%@}ﬁ%éuc% ﬁoénpg%nﬁeﬁrqand 6 ngplillﬁ%astsr arl\[é@é yeen the sheet

stock material for a hroug regi on. 55 23
Cct ober 2006 a dunn@llgea&?@mbéﬁﬂélﬁ*ﬁmatWﬁ%ﬁpﬁ@pﬁf‘éﬂ‘o‘@@ﬂ@éﬂq’ﬁﬁ’“@heet mat eri al
into a dunpage produaaunnggamﬁﬂisfesneﬁqunmpmnbﬂbn@mmmwop‘emnvea@lvanm ng the

sheet  materi al 't oyghy e BB sk i hdaBinaiah i ncl uding a pair

of rotatable transf rs ea ter surface and a 5
plurality of protr ud’“"FFQ‘Q‘HT‘%\‘F@?{?%BQ@RFB%%?eﬁgc’?eroﬁﬁ??TWBer%’B‘#cdggan outer surface,
t he transfer nenber s appsinegperativedpaetier and isralirapivre haisp thesheet docef | ne a

dunnage transfer feg'm@@na‘f@ﬁ@a@emﬂﬂeth@mﬂh%m@r@gap@hﬁmmeﬂrmhen rotating

e ahoet fter ot ¢ ADASRBRHLS S B Bl biting WigRAPRARS) 20C 10 achance
%Cﬁ’é@’ig aetnaly s qpwnptree o th ST PLNg 4 ‘7““5@ conpri si ng:

machi ne for converti A%
a pulling assenbly fand saﬂmmIﬂteifmgautliMSsehblebperatmtatfﬁrdi@ren'tsmeddhyh the machi ne;

the pulling assenbly tHeQEéothﬂun@ sl fo Ibitudinaly Gérihd the SripdNdundge MENDEr s each
having a cylindrical oufof 8l Windbr region.
20 . a dunnage conversion machine for converting sheet material into a
dunnage product, comprising: a pulling assembly for advancing the sheet
‘material through the machine; the puliing assembly including at least two
opposed grippers, at least one of which is moveable 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 the transfer region, and the moving gripper including an
aperlure 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
0 protruding from its inner edge fo aid in gripping the shest stock material.

' . a dunnage conversion machine wherein the other gripper is & 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.

55




plurality of protruding elenents extending fromthe cylindrical surface,

the 15 transfer nmenbers being In opposition to one another ZQH%EH n§p§
dunnage transfer region therebetween, and being cooperativ §i ng -
to gather and laterally capture sheet nmaterial therebetween and to advance
the sheet material through the transfer region, a dunnage conversion
machine for converting sheet material having at 20 |east two | ayers
thereof folded flat along their length and joi ned together along an edge
fold into a dunnage product, conprising: a pulling assenbly for advancing
the flat folded sheet material through the machine; an expandi ng device
operative, as the flat fol ded sheet material passes therethrough, to
separate adj acent rs of the f rial from one
another to form an e%é&%ﬁ"@&o@?m‘m macﬁﬂngﬁ %ﬁ@dﬁ%@‘%"ﬁénﬁﬁ&’% pul | i ng assenbl y
including at |east twmegeippdet. §°W%I@4“B@@FWWHW&WH o§h%t ansf er regi on
i n opposition to one  RRA: hRNgHARCRAI08 e dliling @ssedblgindyding & hareébet ween t he

expanded strip of shegl  aberd Bbmidl ea@rﬁmn%?é&qcamﬁg{@c dhitg ough the

transfer region, and a ers in an so aperture
operative $0 gat her &uaity gpwiydngplemapt gxica ’Wﬁ'@“ﬁ?eﬁﬂ"ﬁ‘@%‘?bﬁ& Bd strip of
sheet material as theegtnsfepesbersbeing hlpmeifin td dve atothants flefine 8 egi on. a net hod

of converting sheet ragsnsgeltraﬁsf&@wae@sewemmsem@oaoaéfmwﬁehereof fol ded flat
along their length an ol n {0 a dunnage

product, conprising % %‘Pﬂﬂge"ﬁtquaﬁﬂgﬁ'ﬁ?faﬁe%mimaﬁ&qggrg %F"a"p
advanci ng the sheet nrnuireseitalsheehmaterighiboyg thedredfenegiomher ei n t he step of 56
23 Cct ober,;2006 .advamGinagh chiversioh ﬁbchfn@#od@ﬂveﬁh@ﬁieetmteemmda i ncl udes novi ng

grippers toget her th ng@?qdﬁct%\ﬁ;{ fﬁ%@i’ﬁ]“&l{ ﬁ,b@%p%%,;dn Religeone another to

cooperatively grip ween terral and advance
the flat fol ded, shé"@fe”%ﬁ'fc’ém ihe mft“l’ii“%dﬁlﬁ’”‘l“}ﬂésslewghké?"@f“gP@@T‘%n while an
‘aperture in at | east réiatabiearandfer iraabsgys sapipievisg gatiiddaounsirbatad al | y capt ures

therein the flat foldg Fémy&*a dxdﬁ%le%ht@éxteﬁ&ngtfﬂﬁ.twwlm&%l%u&wmemved t hr ough

the transfer region. qu h g‘{ﬂﬁe&’gr@%" qﬁégg | ayers of the

flat fol de stock rf‘@fefﬁfm er ® é’ppz?ﬂ £y 5{}%3 q‘gan f ol ded sheet

mat eri al before ent rynsfentepion thereheigprs prsibeing efopgialiverghen ripliiage conver si on

machi ne for converti ngihshrBitedBlcatirathebtiia@nia the@bgieag endpé allatesé , conpri si ng:

a pulling assenbly f ﬁ%yﬂa angm'gs{ﬁ%equg%gm grterial through the machine;
“nc

the pulling assenbly i eas noyvabl e t oget her
through a transfér r&JHyRAes 5 gﬁ‘%g‘?’fhfnﬁf?" Wvﬁﬂgshee‘pmate“a' Tl

20 least two layers thereof folded flat along thelr length and joined together
alang an edge fold into a dunnage product, comprising: .2 pulling
assembly far advancing the flat folded sheet material through the
machlné; an expanding device operative, as the flat folded shest material
passes therethrough, to separate adjacent layers of the Tlat folded sheet

25 material from one another to form an expanded strip of sheet material; the

pulling assembly including at least two grippers movable together through
a transfer region in opposition 1o one anather and cooperative to grip
therebetween the expanded strip of sheat material for advaneing the same
through the transfer region, and at least one of the grippers including an
30 aperiure operative to gather and laterally capture therein the expanded
' sitip of sheet material as the grippers move through the transfer region.
. a method of converting sheet material having at least two layers thereof
folded flat along their length and joihed fogether along an edge fold Info a
dunnage product, comprising the steps of: using a pulling assembly for
35 advancing the sheet material through the maching; wherein the step of
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anot her and cooperative to grip therebetween the dunnage strip for 15
advanci ng the dunnage strip through the transfer region, and_at |east one
of the grippers including an aperture operative to gather aﬁa%?‘%if"é‘fraﬂqoﬁ
capture therein the dunnage strip as the grippers nove through the

transfer region; and a software controller for controlling the speed of the
pul i ng assenbly. 20 a dunnage conversion machi ne wherein the software
controller is pre- progranmed to operate the pulling assenbly at one of a
plurality of speeds. a dunnage conversion nmachi ne wherein .the software
controller is a progranmable software controller. 25 a nethod of
converting sheet material into a dunnage product, conprising the steps

of ., using a pulling ass&eYatitted SELARGBIGCLER rlifRkipdERtRkihal  t hrough the
machi ne; wherein the st

ep of ,advancing the sheet terd i acl udes novi ng
gri ppers together thr“B‘EPQEa%‘“?@HW&“"%@SP’US°'?enan?}tﬁ)eg%§§ ?pf%ﬁnve'y{;'r'c}’ one anot her
to cooperatively gri pherdhevesh e daided pheeitriasiel apdadeanpadhe gHgldes advance the
sheet material throughest Rfterari@bigh & rar@@H @gion, Wik kiapasuraipetidasr € i n at | east

one of the grippers gathers.a er : in t he sheet
material ag the gri p%@?‘g%ﬁg’féwér}r'ggée"%?starqg%lﬁgﬂqf%ﬁé%{tﬁ%ﬁﬁs gﬁaﬁ?ga‘? on; further
i ncl udi ng ranpi ng t heheshmateriales the Gippprs preimayeddeuishibe =gl Bor e starting a
conver si on process. Simethdd RBidDY edpadiid@diacent iyers biakk flaffolddisteer t i ng sheet
material Into a dunnaggkofhietncd Bl Adih eerheRhalta biyslg @ pullng

assenbly for advancing t : through the nmachi ne; wherein the
step of advanci ng t h&é"eHte WA ee™ | ncl udes novi ng grippers together
through a #ransfer reghongs wweppowadiine for eonteging sgetamistidiBloa o cooper ati vel y
grip therebetween theusiagahodi@cahprdihg: 2 lingdseaiby for kdiancrgi@ethesmt er i al
through the transfer r{agg[ﬂ'a[%?qugml;r'na%{.%&! tt%%?l[iﬁg%s%mbi% ﬁcnﬂﬁng hﬁ@a&tm&’”e of the
gri ppers gathers and era captures rern_the heet nmaterial as the
grippers are noved t H¥eRgHAOYahie taopthsr dyeugh 3 tRysTeyegionfr APPYTHON 1B OR8 udi ng r anpi ng
the speed of the pul lanetiger arsiseupitve thagrip tharkbatweeathe ddnagesligiosi on process i s
conpl eted. .. a net hod Qf. GRMNKbiaSrHIGEIgh 1B i&isteRtkgibd)4da afleddtdpnage product ,
conprising the st epsfﬁtﬁ: Lusing a gul | in %Sﬁvengal %erfaocr’ la%g}{anm ng the sheet
material through thé EWP%_%?&W% ’b?pﬁ_mf'%%n GPRYP BIURAVERCI"g the sheet *
mat eri al includes nraptigtherein e dynsagestie enibe IPprronYR e tBhsf er region In
opposi tion transfer region; and a software contraller for controlling the speed of the
pulling assembly.
20 . a dunnage conversion machine wherein the software controller is pre-
programmed to operate the pulling assembly at one of a plurality of
speeds.
. a dunhage conversion machine wherein the software controileris a
_ programmable software controller,
25 . a method of converting sheet material inlo a dunnage product, comprising
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 fransfer region in opposition
to one anather to cooperatively grip therebetwaen the sheet material and
30 advance the sheet materiat through the transfer region, while an aperture
in at least ane of the grippers gathers and laterally captures thereln the
sheet material as the grippers are moved through the transfer region;
further including ramping the speed of the pulling assembly up before
starting a conversion process,
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15 to one another to cooperatively grip therebetween the sheet materi al and
advance the sheet material through the transfer region,

in at least one of the grippers gathers and laterally captu>g§ﬁ¥ﬂ§$§0h t he
sheet material as the grippers are noved through the transfer region;
further including adjusting the speed of the pulling assenbly to one of a
20 plurality of pre-programred speeds before using the pulling assenbly to
advance the sheet material through the machine. a nmethod of converting
sheet material Into a dunnage product, conprising the steps of. using a
putling assenbly for advancing the sheet material through the machi ne;
wherein the step of advancing the sheet material 25 includes noving

gri ppers together t hr.ou r i i j L0 one anot her
to cooperatively gri Bn}ﬂgdro?go%fe%ﬂgén%@rﬁa‘i’eﬁﬂ%au‘ﬂn@g@&&u& c‘a@pﬂsikﬁvance fhe
sheet material throudie sepsoftysiasa puling assegblyifor adyancng theshesysdtedre 1 n at | east
one of the grippers @rdurehemahitle; hdrei tBd disp oCAPirdinghe tHaetmaterkalt he  sheet

material as the gri ptﬂﬁmesﬁ.pﬁggﬁaﬁ@e:ogﬁﬁmt]%htmngf SR8 o gwnon so further

i ncl udi ng operating operating

the pul lin§ assenbl yt%"eémg’@’é%gf’&pa?ﬂ\?é@” @%ebfg’e@c‘f'%%?t and Claims 1. A
supply of sheet st oclkdvamedeisthdot ratarialdisaugivhe fansferdegimatfdle y@nettesi on  nachi ne,

compri sing: a stack qfaafekel (edpavhes iHepiaiialEA tiacket at | east
partially surr-oundin

e st.ac securing the
jacket to the stack%%"‘\‘a 'E%%@FSE'F S@pe'ﬁwﬂ?@?‘mgﬁ’m‘%rt&aﬁ srié?tr%qwﬁ’ acket has at
| east two flaps formfuﬁgermudlﬂgfms@eémﬁﬁfﬂ'@@é‘hﬂgéﬁﬁemﬂy@U’F‘H@Faof t he stack
bei ng di spgsed adj ac epverbitipraeess Rebmpldddd. t he L- shape jacket. 2. A supply as

set Torth I cl aim L, her bihding bE8S el bl Kb ikhnas

substantial l'y the fulll ent o supply as set

forth in claim1, whdesleps q-rising apuling asssmblyfoy advgnaig theshqehis ?"a' two sides of
"the stack. 4. A supplﬂyoualsmsmchlhﬂmmemheﬁd%pa:fmvancmg\ﬂmﬁ@ﬂtma!eh@ stock materi al

is kraft paper. 5. &c@m%\yngagﬂppsekog&@érthbbuguhu-rah@érraagvannnwb@wnn the stock
material includes a rmle%no{hﬁ tgusnhﬂ‘a alygsug)fﬁ&g%m grrthgéha%tﬁ'(ategé]lgnldppl y as set

forth in cfaim 1, whét® eri t hat incl udes
at |east one of car d@é‘@?‘&"&ﬁﬁ?edﬂﬁ@?‘l“ﬁ‘w'ﬂhe fensfarspgign, wide FPEB t h in clai m 1,
wherein the bal e ti eshalkesstmdehadipgers gathers and laterally captures therein the

sheet material as the grippers are moved through the transfer region;
further indluding adjusting the speed of the pulling assembly to ohe of a
20 plurality of pre-pragrammed speeds before using the pulling assembly to
advance the sheet material through the machine,
a method of converting sheet material into a dunnage product, comptising
the steps of: using a pulling assembly for advancing the sheet material
through the machine; wherein the step of advancing the sheet material
25 ' includes moving grippers together through a transfer region in epposition
to one another to cocperatively grip therebetween the sheet material and
advance the sheet malterial through the transfer region, while an aperture
in at least one of the grippers gathers and laterally captures therein the
sheet maietial 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 at a second speed,
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material that includes at | east one of wire and nylon. 8. A supply as set
forth in claim1, wherein the stack has a rectangul ar shapgsggﬁg% |§§$

" that have a lendgth dinensionthat is greater than a width 5 &

2006 dinmension and a depth dinmension that define rectangular ends of the
stack, and the jacket extends over at |east part of each of two sides of
the stack, and the bale ties extend over all four sides of the stack to
hol d the stack together. 9. A supply as set forth in claim8, wherein the
j acket extends over at least part of two sides of the stack and has open
ends. 10. A supply as set forth in claim11l, wherein the jacket extends over
at least part of at |least two sides of the stack and has open ends. 11. A
supply of sheet stock material for ysgdth a dunnage conversion nachine,
conprising: a stack of fan-fol ded sheet stock material; a jacket at |east
partially surrounding the stack; and at | east one bale tie securing the

acket L2 1 1 Bl Sl B L b SRR 175, 2

bei ng di smasleude,acbrﬁpmmg tahstack ohein-folfedtshe et stoble ptateridt k@ jacket 4thedstt he
j acket extends over | east c%art of each of two sides of the stack. 12. A

suppl y asp%?ﬁ}f S el H"Q:fl gi stack] andlat feashope falediacacusng dhriiackeldp the | east
part of a&tab@aﬁéhééeetoﬂméteﬁa wh%reﬁﬁwja%ﬁéi HiRSat PO5 1RO RS sf]cﬁm.r% anpply of

sheet stock material for use with a dunnage conversion
conpri si ngshape ceask settioma ¢asheeof tba@mckshmdmomd aﬂljac%ﬂtjth@k@meat | east

partlally O, e stack; and at |east one bale tie securing the
j acket to ?ﬂél‘%—[&g’gﬂ%%&sheet stock materi al, wherein the jacket has an

L-shape cross-section, and the jacket has a base flap and an upright flap
separated by & oLy 18 LGNS et ARUSh & ok oRIBPRecfgR> Soct on- €0

extends substantially the full extent of one side of the stack.

3. A supply as set forth in claim 1, wherein the jacket extends over at least
two sides of the stack.

4. A supply as set forth in claim 1, wherein the stock material is kraft
paper.

5. A supply as set forth in claim 1, wherein the stock material includes a
mulfi-ply sheet stock material.

6. A supply as set forth in claim 1, wherein the jacket is made of a material
that includes at least one of cardboard and plastic.

7. A supply as set forth in claim 1, wherein the bale ties are made of a
material that includes at least one of wire and nylon.

8.A supply as set forth in claim 1, wherein the stack has a rectangular
shape with sides that have a length dimension that is greater than a width
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dimension and a depth dimension that define rectangular ends of the stack, and
the jacket extends over at least part of each of two sides of the stack, and the
bale ties extend over all four sides of the stack to hold the stack together.

9. A supply as set forth in claim 8, wherein the jacket extends over at least
part of two sides of the stack and has open ends.

10. A supply as set forth in claim 1, wherein the jacket extends over at
least part of at least two sides of the stack and has open ends.

11. A supply of sheet stock material for use with a dunnage conversion
machine, comprising: a stack of fan-folded sheet stock material; a jacket at least
partially surrounding the stack; and at least one bale tie securing the jacket fo the
stack of sheet stock material, wherein the jacket has at least two flaps forming an
L-shape cross section, a corner of the stack being disposed adjacent the comner
of the L-shape jacket so that the jacket extends 6ver- at least part of each of two '
sides of the stack.

12. A supply as set forth in claim 11, wherein the jacket extends over at
least part of at least two sides of the stack and has open ends.

13. A supply of sheet stock material for use with a dunnage conversion
machine, comprising: a stack of fan-folded sheet stock material; a jacket at least
partially surrounding the stack; and at least one bale tie securing the jacket to the
stack of sheet stock material, wherein the jacket has an L-shape cross-section,
and the jacket has a base flap and an upright flap separated by a fold line to give
the jacket its L-shape cross-section.
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