DUNNAGE CONVERTER SYSTEM The present invention relates to a dunnage
converter and, nore particularly, to a dunnage converter and fan fol ded
stock material therefor that enable inproved |oading ability of the stock
material. s Cushioning conversion machi nes convert sheet stock materi al
into a relatively nore dense strip of dunnage product which is useful in
provi di ng cushioning in packages. Typically, a conversion machine is
nounted to a stand so that the conversion machine is at a height at which
dunnage product produced by the machine nay be easily accessed, for
exanple, at eye level of the operator. Some conversion nachine stands are
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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 in the stand, ease of access and serviceability to components within the machine and/or
system, as well as improved overall ergonomics in such machines and/or systems.

The present invention provides a packaging system which provides easy access 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
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dunnage. The pulling assembly is powered by a puliing assembly motor having a pulling
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 to the frame so that its axis is parallel to the other leg of the L-shape
configuration.
30 According to still another aspect of the invention, there is provided a packaging
system, inciuding 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
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25 According to another aspect of the invention, there is provided a method of loading
a rectangular stack of sheet stock material into a stand for a dunnage conversion machine,
wherein the stand has a pair of transversely spaced upright channel members having
lengitudinally 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, tilting 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 and | eft 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 a 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 ulling assenbly for
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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 between an operating
position whereat the dunnage conversion machine is in an upright position and one or

_ 8% 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 nachine.
The jacketed stack 5 includes a stack of fan-fol ded sheet stock material,
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
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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 two 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 to the stack of sheet stock material.

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

35 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 material into a
dunnage product. The nmachine includes a form ng assenbly for shaping the
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 1o shaping the sheet stock material into the strip of dunnage
and di recikilnog tEe forlg}ed strip to the pulling assenbly. According anot her
aspect of "t P APBRPPEAN thiqygh whichithe phiset seck metedialpasage far simpiag fieon  machi ne
for convesheplstpcls etetial sitotbl sip bdunAdge iahd &re@tir@lﬂmaﬁf‘ed%fr@%‘tﬁé pullﬂ:@e machi ne

i ncl udes fds&mifly, and second pul | ing assenblies, each pulling asSenbly
including at |l'east two 15 grippers novabl e together through a dunnage
transfer regi 8fFTINIRsAHEN atsmhof{)tbe ioyesticontheteds provided aclooRees adnvesiod 0 gri p

t her ebet weanhint foe catverihg SHeetHockBlafkibido %gﬁ”é’?%v g st“?rrq% Fﬁ(cﬁrﬁage ant Qggt‘?nr tehe

transfer geaion. and at L’e?St one of 't IR

oper ati ve t6 galHard BRgmp{Qt shaning thesheel siock malkeal iftoreontiverststriptabck mat er i al
as the griuppRseia puifivy essetmbly poditionsreddwnatiafnafond thgHofing #4368y far t he first
pul I'i ng assaERl ¥relshedl MARSL f t formng. assenbly and the second
pul ling as ed]enb M doms%’rt@gu:ﬁhfﬂﬁeﬁﬁeasg%b ¢ W ‘ii?‘ﬁm?é"fm&&éé?mb&v . and

wher ei n t"lllci“ ??%?""Hﬁrl ey §f Rlcseihough Wikdythe sheetstock maickiflenssas fospeed t han t he

second puhapingghasieendidek nateribiantg it Wt BAdUNMade HA B Riirid e Bintdd gtrﬁfto dunnage
passi ng tthgﬁmg@aisgﬁblydunnage transfer region. Accordi ng another aspect of
the invention ere’is provided a dunnage conversion 25 machine for

t N
converting s hAceprding pRtherjaspast of the inkentionctherp isquivited a Theageehiergori Ncl udes a

pul I'i ng ashindloycdnoérimbhast@lobombiaRal ﬁtﬁ&ung%tg?gdedg&g??% %g&@et 2;3 lrrz;g; ng;n et 2]?

pulling ; ncl udi at | east two ¢
which is ‘%Dﬁ@ea 11’%/3"‘!' ?‘??PB‘ﬁBﬂﬂ%a%f&Wﬁ@&eeaP'? Biflisg essepblyinslvdingatdensiiwpt i on to t he
ot her '§r i9PREFS rBQYELle tngpberitiovgh 4 dunnaeitEndidres et WRBEIINS o @BhesSt 0CK

‘ o . t i t the t f
mat eri al zh@ko ﬁ@%é}ﬂ)tﬁa&eﬁ%%ﬁ?hr?%fnﬁeg?tﬁgﬂg%&kg@ ?tﬂ%ocﬁj SS%{"'PVZ t(r) ag:t ﬁ; r

regi on, zrﬂdg}‘ e .MV ng _grlp e

and | at VR elEnEE Egioh ahdatieastoe sHibe arippers dcluring em apeturas t he gri pper
noves t hopergtive tdngatiter amblhesally copBitedtRoraiitalshbdd sth&lEmamng %‘jgngél*opa,gr with the
apert ur e plo0Sinkl thgtrgll]s%r%&ny 'gef ir?@oheﬁé i ONs rot rudi ng omits inner
edge to aid in §?| PRI NG 1 e s HIEE™ U BEkruling assembly isowpsti@amgomnot her aspect
of "t hé® i MPdPITngrRssamblyraad ithe sepapd ipdling aasathblyrisdrevnelpsavE i wafirsShlingchi ne for

conver t i agseBBRLind WAERIKI tR firktBtn Th chine 1ncludes a 6
P ufingths : @raférs%ijé'?@?m?tﬁg%eggﬁnme nmachi ne; the

ul 11 ng <2208 Rly <enPhi R ey Frugme uskipapeneoesmssig hmesitior 5 cach
havi ng ad¥agsiEasistnegion.
| According another aspect of the invention, there is provided a dunnage conversion
25  machine for converting sheet material into a dunnage product. The machine includes a
pulling assembly for advancing the sheet material through the machine; the pulling
assembly including at feast 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 moving gripper with the aperture includes a plurality of projections
protruding from its inner edge to aid in gripping the sheet stock material,

Accarding another aspect of the invention, there is provided a dunnage conversion
35 machine for converting sheet material into a dunnage product. The machine includes a
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surface and a plurality of protruding el enents extending fromthe concave
outer surface, the transfer nenbers being in opposition to one another to
define a dunnage transfer 5 region therebetween, and bei ng cooperative when
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

i ncludes a 1o puIIing assenbly for advancing t he sheet mat eri al through the

machi ne; sse di tat abl e transfer
nenber s @&@'I’F ‘%‘ %'%53@ qNg JP%%’& r@ﬂgroggrftg%@gc %p‘ﬁ"nﬁr ality of
protrudi regseatbiyrimohiding expai ntiotatpbletransfériveenbyisieact iaviag asunc‘é\&metert he transfer

menber s Qﬁtfeﬂ:g ah@mglgﬁﬁt? %%‘&E.Idh’lﬁ e%ﬁt%nt@@ﬁét{?ﬁ'@ flof) tﬁLeéonEbs/et@iut%gQaﬁ?icge transfer

regi on 0 gat her and
lateral l Qh%taﬂﬁfarr reerghRspeingn ne&oetnnatp Otermoté@etp\ﬂef@ﬁ agienagetraigleince t he sheet

mat er |t al rédic{rﬁh@&bétvbﬁéntdrﬂfbéﬁgf BodpB@iiv@hen ARG félgaﬂteaéiﬂnett@5||y@§;]g@st of th te
i nventio e unn e CO or convertin
sheet rnattlﬂel {eﬁ%’ t“eﬁ% §Yeeil 8%‘3'5‘9 8 a‘ﬁ%*ﬁ&%ﬁ%ﬁ@f‘”?@ﬁ Eﬂ‘sﬁr at along .t he?r

| engt h artwk]'rbl ned together along an edge fold into a dunnage product. The
machi ne i ncl Ndeg aﬁ&hér'a@&c@ﬁstmexﬂo%%er@%V;ﬁ‘&ﬁaeﬂQ duftBgd tberigl ded sheet

mat eri al tho ht machi ne;. an exrg] eV|ceoerat|ve as the flat
fol ded s '"gpsa‘g%té%aterlaH%tPéth'P E%Hmd ch demachipeindifies@ent |ayers of
t he flat phﬁ)uhgmdemm;efbtadvanmgltlaéstkétmtatmaethmug]tthemactﬁr@ fheputingn expanded strip

of sheet EE.[?E.IH% ﬁéludﬁt% Iaf? EU\l |Jo a%leﬁﬁsﬁm%beg(\eﬁ%é@ﬂ%gtcilléngrﬁﬁltou{ey\o gri ppers

novabl e toget er t ran one anot her and
cooper at iSygacegngp P'Hfa!'ﬂéfﬁ%ﬂna@ﬁ"@ﬁéegﬁwﬁd@ﬂ' tBQ‘Wi"pS’"@'ﬂF' suisedthemat eri al for
advanci ngrahdier uﬁ&mmmbhf@paimdnm@oﬁeraaaﬁéﬁé déﬁﬂgtaeuhnag@ﬁbnafer fegiagst one of the

| t d.l at | t
Pherorn: (hielioe ol B FpbeffienBRToR B oaferdB Mk BB el oy e Chr ough
t he t rianghariatibereimtveshcodtotidmanca e shest material §rough theliransfervegiun. on, there is

provi ded a ”eMbQﬂm@fan@tﬁé}\égééct &%e i%ﬁﬁn tﬂ@t%?srdr@\}degﬁ\ﬂhﬁ]ﬁg@&onbtﬁéén two |ayers
t her eof fol ed fI aft alﬁg hei r ol ne cget her al ong an edge

fold int d"aé i8R h‘afﬁ'éerﬂ'? %‘tmateFﬁH‘aH’EQ ﬁ‘d%FSFWEIIaM%ré@efer?éf"?? f##2alghg i nci udi ng
t he st epsharfiengthi and jained Wddethagalarmse r@bd]@’folﬁmtto aduma@a preduch ahs haetinemat er i al

through —tha @%lnﬁ%sse%@rf&'a'&vén@xﬁ%ﬁ% @;I] pn%lté?iﬁl tnrgfgrh at fol ded sheet

materi al 1nc udes rou ansfer region in
opposi®i dPRchis: GREXReRdIng V'GE%@P%féWEeﬂsa'tq ﬂ?efOSFied gheﬁbﬂ@fﬁ@' pdseasneen the fl at

f ﬁ' ded s h?@éthrﬁﬁétﬁfd sabaratadd,a@bﬁnay‘ees i flat Rlded MethafatseRim &&taﬁbthéﬂ 35 through
gather o 2RI 9 Piepaieg Py of sfplPag e et Shendf BeediuBertfler mator: al as
the gri pmelplwmn@abbmtmhmmgha trarister tegian Bifoppositieq tooume another and
cooperative to grip therebetween the expanded strip of sheet material for advancing the
25 same through the transfer region, and at least one of the grippers including an aperiure
operative to gather and laterally 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
| 30 together along an edge fold into a dunnage product. The method includes the steps of
including the steps of using a pulling assembly for advancing the sheet material through
the machine; 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 fiat folded sheet material and advance the flat folded sheet material
35 through the transfer region, while an aperture in at least one of the grippers gathers and



Accordi ng anot her aspect of the invention, there is provided a dunnage
conversion nmachine for converting sheet material into a dunnage product.
The machine includes a 5 pulling assenbly for advancing the sheet materi 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 ncl udi ng an aperture operative to gather and laterally capture therein the
dunnage St ’IﬁiF % |§¢)ers nove through the transfer region; and a
sof tware @ r‘@P ”[eers ﬂ?eé‘?‘" fetrelrad sheetmaterialas ﬂéweﬁﬁemmcﬂthmwfassenbl y.
Accor di ngtheransfeeregimspect of the invention, there is provided a nethod of
converting s a product. The net hod includes the
steps of usi nhggpd[%"?ﬁbpésgéﬁbﬁ% ‘%ﬁp&n’ (?aﬁr'ﬁ’l"ﬂ dA{linage EVEEIPRr i al t hr ough -
the machifAeehin P‘Eﬂ"ﬂmﬂﬁh eg'rtrg@;er@fm & dyoaga ofodypt t Tree mévbiat indladearai al i ncl udes

MoVi ng sgrpulipeassembly R bmranéadrgrﬁy%eﬂnétémawo%h {hsg'laﬁ'ﬂne ih%ggl 03: ti o to qone
e erital an aavance

anot her t r t her ebet ween

t he sheetég?reg'?ngp%h?ﬂtqgr?ﬁgéﬁﬂ” ﬁ’f?p‘w Qﬁ%a?’?rtOQerglﬁ"@FPUQMFrﬁ@f%F?gﬁbérture in at

| east onecPaYsition feongeheiheragd gedphretive tagrip thaeMehwmmagégﬁp tdherei n the sheet
mat eri al a’ﬂsarkiagtrﬁrcmﬂ%é §ﬁr§?l‘ﬁoufgﬁﬁﬁ%n§f%}lr9#&h§@%g ;etaé ?0 ﬁFpgr ' on; further

|nclud|ng J ng g speed S $3r e starting a
conver si off L@ %em‘ﬁc 8‘?381’&}43 gﬁthﬁ'@ﬁﬁlate&%'béﬁﬂtw%fhetehéhﬁ Weaaersmn asthere is
provi ded tae grippére thood thangivee tramgsr r@iﬁﬁndrﬁbﬁ&éréibodtreﬁei?foﬂcdﬂr%lnfégﬁe product. The
nmet hod i %Lw&eﬁmﬁ%&ﬁepf using a pulling assenbly for advancing the

sheet materi al machi ne; wherein the step of advancing the
sheet materi aﬁc@wgﬂ@a@berﬁsmch@‘ ﬂ;?rlil\@pfmnstheregairmmmmgbf @ntertngsf er regi on

25 | - Opphest iriaifaltno 80ANRGOMDA Tho HRARETRLALIY 5t g{SIO?HélliaeJ [ fftfg veen the

sheet mat mat eri al rou nsfer region,
while an a‘é oer tyﬁje]a%?'ar{‘cg? € E?‘?t "BF?@Q roughyine 'B"r’qhﬁﬁ’e’\"'@re@bif'%eﬁ%c’fand lateral Iy
capt ur'és adyauging e shest patedal lnmﬂ@rmcwing@ﬁpnersao@mepmugh akrgnsfofRygRA t hrough the

LT ansf or i G9adbi 6 b diBthol tB%d,sgramlry Og@rgﬂ-le%%etﬁme& ARSR Rl S Pul LI nd

assenbly 9 % conversi on 'S CO cordi ng anot her
~aspect of° Yagee § ﬁ%ﬁrf T"Btﬁ”a' fhreueh tﬁeérafﬁf‘éj'\fﬁgﬁdwbﬂewetah@@mﬁ abeasvenetdfng sheet

naterial thegrippas gatmeragel Iatémwbwrezrrerm@%et rﬂ@térr&rl@ethé Gpsk@Rs of using a
through t he machi ne;

pul I'i ng SEAR the s

wher ei n t“ﬁ"z stewh g&a%van H%?W?é'“ lH@%qraWBW%E\eépeqdr?é hg @d¥9ovi ng gri ppers
t oget Her %WU@H bgforer séaitirfdes copesgsiiamrprodess. opposi ti on to one another to

cooper at i vel yAgbiuhg bhae b1stes Teluienddh Rl I &Bpro%rdgah b oo droRflyRCe the sheet

B the qr (Do ITCR ArRGP el 3Pt (et neies tmeiohusrea pofet mat er | ol as
the gri ppgesesiblfes advapoiaglthe shestigiatetidl érrdugh tiefreiching giherin thekiéggr i ncl udi ng
adj usti nadaR8ndRE SitbePhnatbiis? inttldds'Ming grippers together through a transfer region
25  in opposition fo one another to cooperatively grip therebetween the sheet material and

advance the shest material through the transfer region, while an aperture in at least one of

the grippers gathers and laterally captures therein the sheet material as the grippers are

moved through the transfer region; further including ramping the speed of the pulling

assembly down after a conversion process is completed.

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

35 advence the sheet material through the transfer region, while an aperture 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 machine. 5
Accordi ng anot her aspect of the invention, there is provided a nethod of
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 1o
advance the sheet material through the transfer IrEaglon while an aperture

in at | eW8griRpges oathersand 'aéqri’“éi&'é"r“é'eigtﬁ?rﬁ'@rﬂ? sharl melirialag e eripREi P es therein the
sheet mainevedafrod theangfer rRpio; Surhesincluingadiusting tegheddrut the palligfl er regi on;

further Ind@ﬂ?&fq’F% Fr)@ﬁg %ntﬂtre_gmgranleggpe% ﬁéﬁ%ﬁs'r?im@wlnpr“ speed,; and

operati n a secon spee | owi ng drawi ngs
are appememblhbraémncamShmima@ﬂ@iéiﬁﬂugﬁéhee'mcmn% Fig. 1is a front

pe[ ﬁpteaﬁt ive Wc@(}[vi\ﬂl arﬁstﬁé\a'ﬁﬁb@&%f O MV&TiSH, b B BRVIBS Amethay cﬁwrvértm@f ?ﬁ cor dance
Wi e present jnvention. ective Vview o e
dunnage 187 %’?‘%'Ht %ﬂf’?ﬁ? pé‘?‘i'ﬂgs Fé‘?’n'ﬂe%‘?d '"?‘i'l"{ﬁ R’f S%Ef ?ftUS'gg r¥ U'E % ront

per spect bssembly eovadiantiiieths sizetimaiériaFihgugh the 2@icifineg whetein $hestepekpl oded front

per spect %ﬁ(/% V\%ﬂgetﬁ\é Q"Teﬁlt fterh ﬁaﬁhegfmogh@%npéers%b@%ﬂgmhéh a et Bfioslet ai | the

conponents per spective view of a stock
supply i W%h@'“ﬂ@)hﬁ"@ﬁ“@ @'ﬁ%@q@PQS‘Ft'VPI&ﬁUH prgeiveeiisthedimyaial @t er  al for use

i n t hey dyfRAGShESHRYIEHAERINhRREGHTHE @aridl retiod/Wwhile Bn Epegureln atu‘aagt onBofs a front

perspect ve Vi ew age co ver geof 25 Fig. 1,
Bt ne rare e AR A A ER BB em R R BhBO ) o g
posi t i onmovesitrovahtthe mar@twBﬁgloanUItfﬁelnduﬂmwefa&m%P@I"Gﬁsﬁ?ﬁ‘é'bhah% removed for

vi ewi ng ﬁ@f@%@@tﬁ%ﬁ@o;ﬁ&atméﬂﬁpmmséhﬁnblfdtﬁ secbndl SpeddS ear perspective view of
t he dunnage con\@rm ortion of ‘t’he stand of Fig. 1,

with a hood an§oup Hﬁ“"’l’?ﬂ%ﬁe Eﬁeagedég?ﬁeg?afﬁrq oPAdIfP8Y sion 30 machi ne
shown 1 n an dper ipaBort pespecieyiewdf a durnage chavarsiovmedhivaand & $tend inf t he dunnage

conver si Q&OEEQH%MEtPJprEéeﬂHn\;ent:onShOW ng the internal conponents of the

nmachi ne, oW n antomlines a frane, . cover and hooct;l of the
conver si on rreﬁ;m.zn%aregrmraaecfyewswafth?eq*nna%qw W of the
dunnage e¢gnyersion machine of Fig. 1, wth the hood ther eof in an open

101 s a1 eft "G ad Bl HeBtrele e BB R ilhage conver sion machine of
Fig. Xy Fig. 4 is an exploded front perspective view of the stand of Fig. 1, showing in
greater detail the components which make up the stand.
Fig. 5 is a perspective view of a stock supply in the form of a stack of fan-folded
sheet stock material for use in the dunnage conversion machine and stand of Fig. 1.
Fig. 6 is a front perspective view of the dunnage conversion machine and stand of
25 Fig. 1, with the dunnage conversion machine shown pivoted fo 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.



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

i nternal conponents of the nmachine. Fig. 11 is a perspective view of a

pul l'i ng mechani sm of the dunnage conversion nmachine of Fig. 1, the pulling
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 nmechanismof Fig. 11 and a constriction nenber as seen from
t he upstream end of the dunnage conversion nachine. Fig. 14 is an end

el evati onal v}_e of s%veri n .assen‘g{% of the dunnage, 15 ﬁ_on\ﬁer si on

machi ne of Fige- 915 2 fighy sidg Rerprectiye Xiew oF e fiinnads, coaversien rgcaing alfde- i1y o~ assenbl y
of Fig. MiththEihgod théreofdin an gren ppsition tomrvit dewing of she interng@ sompdnanteofand a porti on
of the seushiffle assenbly of the conversion machine as seen froma
downstream end of the dunnage _conversion machine. 20 Fig. 17 is a side

el evati onal Vi@W0&¥a lgft side ReReAtye ¥ipwotthe FW@@Q%@"%?'W%‘“H%HW&%& conver si on
machi ne iwith fReGesCABRES ivhid bheh Pesitdh esgnhit Visvendfitieinternbigomdients ofa per specti ve
vi ew of gl}eeprﬁa?cf%gi ng systemincorporating the dunnage conversion nachine in
accordan WLRt he present invention. Fig. 19 is a perspective view of yet
anot her packaggrig issyeareneciivagiew 9b? pulling gneghanizs of the Wb ege eANVEPIS! on machi ne in

accor danGgchihd & Hid)€, tRé BRIME imebRMRATHeMY shdvintnoudidd tSa Rantd @ e dIRMagPeCt i ve view
of a dunnage conveysion machine and a stand in accordance w th anot her

enbodi mefPMEF N HEWYMesent invention. Fig. 21 is a front perspective view of
t he stiand of .92 i29top plagsiew 22th ulling lasseimblytofthe dopnegr ¢aabdrgiorsever al  vi ews of
an exenplaryind Gapique for 3o inserting a stack of fan fol ded sheet stock
material 1nto_the stand of Figs. 20 and 21. Fig. 27 is a front perspective

view of the dfiridge apsrdRlpvalioral virmaitheeulipgmesbaasm offig-{{ 84 &f the stand of

Figs. 20 claa:ibdricadnmymﬁelaai E&ncﬁumm&%@smnv@rdﬁ?admgéo:m\zamchpb.vot ed to a

servi ci ngl | oadi .position,.wth a.c ) onver si on nmachi ne
resi di ng bet aﬁ%ﬁg‘ég?ona?nrd egef'atﬁﬁarliV’SWtOf%ge:ogﬁe"gr?g%%ei’sogt)ﬁf%?ﬂggét and and therefore
hi dderts f rcomvers®h mgiching ofiip-fti g. 28 is a front perspective view of the dunnage
conver si on maghi139s APétspiRBPRNiewRPib 8RR askéiforpérad1Qf Figs. 20 and 21, with

bosi £1on. i { FESELY B Ew AL TS BIR AR &eroRe 3 B asi ding bet ween
a pair ofassgombitygiithegonwesiamemndskinsasodeeth fiem s dewwabtraard endd thefdonre@ghi dden from
: conversion machine.
20 Fig. 17 is a side elevational view of a packaging system incorporating a dunnage
- conversion machine in accordance with the present invention.
Fig. 18 is a perspective view of a packaging system incorporating the dunnage
conversion machine in accordance with the present invention.
Fig. 19 is a perspective view of yet another packaging system incorporating a
25 dunnage conversion machine in accordance with the present invention.
Fig. 20 is a front perspective view of a dunnage conversion machine and a stand in
accordance with another embodiment of the present invention.
Fig. 21 is a front perspective view of the stand of Fig. 20.
Figs. 22-26 illustrate sequentially several views of an exemplary technique for
30 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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5 view, and wth a hood of the conversion nmachine shown in an open
position. Fig. 29 is a perspective view of a nounting mechani sm enabl i ng

t he dunnage conversion machine to be selectively pivoted relative to the
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 nmechani smwhen the dunnage conversion machine is in a

servicing/loadi ng. pqQsition Fi.g. IS a perspect v a bal ed stack
of sheet sto%fg' 2:%'?@3" tlpefsﬁec%%‘ﬁ‘%ﬂ%ﬁ%eeéu"ﬂ?g(eﬁowﬁ%m l"i?g@n én% eg%tl on. 15 Fig.
33 i s a pariiba ofthewtaod oft igs. 2dnd 1 swithdhe Mnfgeg:pn\saloamaﬁhlw\ﬁmwm romthe |line

33-33 in 4 e bal ed stack
of Fig. %"&J:é(%o a%@%‘gﬁ &adi pdﬁo@mg%gg}g?ﬁﬁiﬁﬁ%ﬁnﬁf&%g%{ of sheet

st ock maEGé'F'\'ﬂaPe @ﬁ"'{ﬁﬁ’?@""fffﬁ'ﬂﬁt QH!deﬂ?é‘bBrélofa@eﬁa%%dé‘?e“ﬁ?r@ "9 Fig. 36 is a
p_erﬁanCtv:ﬁ@ avidl @it ®hood dﬂmb%vﬁﬁsaﬁ&aﬁmeﬁdﬁﬁﬁﬁmwaﬁéﬁpasam@-r| al in accoadanfee )
wi t h anot her t he present s a side of the
bal ed stack dfE 27§ @ Paavedia e Rl b Sying fauibae® 2,51 O O 2
is a perspegsivymaghinato bé selechivglyaiyoted aelitive fo thewland f@ﬂtﬁf‘l@Pﬁfﬁt‘r@rl al in
accordang&,t,oggé/\ge}%,@ﬂ&{dm@roﬁ[modl rrent of t he present |nvent| on. Fig. 39 is
a bottom per stectl ve Vi ew g %Q: gﬁt st ter i #n accor dance
wi th anot her FéB%EidREgvIeYo fhﬁ O rLEe '“9 R 'E'?”Eir‘? O‘TEF% eﬁﬁs' |°E°a per spective
Vi ew af thebackahisat ek thef dustege torseibk malties is ilanioperalinggositonce with still

anot her e”boq5£§ﬁ1rs aogldet\*é% d?{h@%%gﬁ%am sﬁ% e a?|§'9 shbling thd pbsttioRt of Chemat i ¢

per spective Vi orm ng section in accordance
with anothq@aecbaﬂfawheeme @P"%H@WP@?@WW'W@HWSGW” Iqading RRRONst ock mat eri al

bei ng shown twgalsz&cé pRFPEdIde Few O EiaRAtstaeK bif sfiest slotiamatenttinzassdance t hr ough t he

form ng tion, 42 is a schematic perspective view of a pulling
mechani sﬂ’ﬁ'&ﬁa p?P'S?%m &'tw%ctl on 35 in accordance with still another

enmboditrent ofFig. ﬁalsmaa@emw of thedeled elack of Figrs2ps vieyed Bor thedine A&l © per spect i ve
view of @ femng section in accordance with another enbodinent of the

present inventian. 44 is_a sch tic . per ctijve view of a pulling
mechani sm anof’?&fll’ﬁar@%%@?rﬁ%%“"q"ﬁ %P@?ﬂg@ IWQE t anot her enbodi ment of

t he present iy aaisootiom perspective view of the stack of 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 still 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 embediment of the present invention, with shest stock material
being shown trained around a constant entry roller and passing through the forming
sectlon.

Fig. 42 is a schematic perspective view of a pulling mechanism and forming section
35 in accordance with still ancther embodiment of the present invention.

11



5 Fig. 45 is a schematic perspective view of a pulling nechani sm and
formng section in accordance with a further enbodi nent of the present
invention. Fig. 46 is a schematic top plan view of a constriction nenber,
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

scheml | ¢ Per pRERYL ¥ SontinBH RlspBlivt lieRBPL BRTindMiblch A BAGRRLAM 1 1 15
accordance witR the present invention. Fig. I's a schematic top plan view
of yet arfeieremhetimenipl hedrsantdention. accordance with anot her embodi nent of

t hlel present i H!geMiisﬁatlzzheHa@%%eﬁébe&tﬁe ﬁeﬁ@ﬁ@;?[mﬁg ﬁle{,]i’faﬁilelﬁ‘l A4 be\iiﬁlg% %ﬁénlz}/i eW58f tzge
pul I'ing n i g, s . vje romt ine 51-51 in Fig. 50.
Fig. 52 irﬁgggc%rsdgﬁgn@%iy%tag%tpgrﬁé'@jﬁ"wsm\?)‘\ﬁ\%p@?e"ﬁ‘“ﬁ‘?ﬂ%?r?'ng nmechani sm form ng
sectiof and §igatids afchemetia pesipoctive wew ef 4 jaUllling mecimciemciad toeming $duti@not her

embodi men a@brdaR&@ with 8SGHer erhtb¥RIEhi Ghe ﬁ’r\éslte Bfionneet stock material Dbeing
(0]

shown trained_around a constant entry r er and passing through the

form ng secti bY: *6HF g schgmaticiop plan Yiewaka ongldgtianp@embs;angisB W¥eamhe pul | i ng
mechani smulif@methagiseend & downsB&anapuling treehankin, wihambet3taek naterdl 0sih@l of Fi g.

49, as welbw@sd g¥%RARdL device in accordance wth the present
i nvention. Re evrg'ﬁeng ?\éggvl{bg'the drawings in detail and initially to Figs. 1

to 4, Phere i §59sHofAsdemglirnespeciveiow pka pfingrmestianism rpacserdanse gitand 12 i n
accor danciRe preddnt khiledtigh, esent i nvention. The dunnage conversi on machi ne 10
converts a shegt:J.ike stock material uch as one or 30 nore |ayers of
‘recycl abl e angl r‘teédgaﬁ(fhgmﬁﬁca?efs"ﬁgﬁ%?"?wP%"B{ﬂar Rufiing 'He‘g‘la“'ﬁfﬂ%age i ncl udi ng, for
exanpl e, agcorddnge Wiielhg present ivertibm.ee di nensi onal strip or rope of a generally

cylindrical é ARG 10 14 .at whi ch sheet
stock materi fﬁf‘ismiﬁg&r%. ed, tr%@cgtﬁ%w%éﬁ%ﬁgﬁé%f ﬁ@ﬁ%e%g\%ﬁs@r eamend 16 from
whi ch hePRyEancs ¥ith gﬁ""%ﬁﬁ‘?"ij‘@%”- dunnage product. As used herein, the terms

upstream and 8igwsisis a echemetd tos pltioview biryavaothditpuiad MecHanishaet st ock material,
i1l ust ratg r@én&&@itr(gﬂogler mbodmn{&t%ﬁés%ﬁt u%%ht he stand 12 to the 12
e S on nmacni ne

outlet of t dunnage conver as’ a strip of dunnage product.
The dunnage pBolita s¢hemgliadpnbglevaiionahiiew o themniing mecherism offSy.150@s pr ot ect i ve
packagi novidwrt @binathe hy B1-6@inlFyg. seised as void fill or cushioning during
shi ppi hg. The_stand 1%1 is.oriented .in % ner al | vertical  manner and

EG % a5 ol

"ncl udBs a ba eIRicRersPRFIe HPY gt P9 BEREBIPTIES SRl an ch
and stack of sheet stock material in accordance with another embodiment of the present
invention, with the sheet stock material being shown trained around a constant entry rolier
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 converis a sheetike stock material, such as one or
3 more layers of recyclable and reusable Kraft paper, into a strip of dunnage including, for
example, a relatively narrow three dimensional sirip or rope of a generally cylindrical
shape. The machine 10 has an upstream end 14 at which sheet stock material is supplied
to the machine 10, and a downstream end 16 from which the machine 10 discharges
dunnage product. As used herein, the terms upstream and downstream refer to a travel
as  path of sheet stock material, illustrated at 15 (Fig. 8), as it passes from the stand 12 to the
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5 the machine's frame is nounted. The bottom coners of the base 18 incl ude
wheels 26 so that the stand 12 and nachine 10 may be noved easily. A stock
supply 27 supplies sheet stock material to the upstreamend 14 of the
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

mat eri al such as that shown if 1o 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 cogners th@@urﬂﬁ?@bcﬁﬁer&gn mF@t; ne?l’é)%?g sﬁp gﬂ&gﬁébe? Eétgg%@é ar’lﬁnﬁaget he stock

supply 27 n@/ be in formo nount ed on
an axi e KAWL HTIH o enmIpyPenealy @tqunﬁ'@b@mhwa@'ﬁéméﬂﬁﬁdﬁlmlcaﬂﬁl ternatively,
t he axl e wkdbbeidiloe kushiohihg dxﬁnngempdmg S‘ﬂ@ﬂ@ﬂidﬂds @mn@dmp@ernaﬂa cart and be

di sposed @ &icgl(t%ner d etdests ase daapglr 86 L&P&Iﬁh-lt-lgglfi? mem %—ﬁg&o %Wéan fol ded

sheet stock mater I'n co terial, is
that t Keri@e machinelsifmme immoynted; Ffé‘? botirtaomersef the brase 18linobide ivhaesiss2sed oper at i ng

speeds artﬁatnﬁesgartahean@ndcrmégi@ﬂa%é'n%t)eﬁags 'ems are mnimzed, when the
fan-fol ded st nst ea rolled stock material. Al so,

al though in t %‘éslt(olcf FW&@FZF%@"’%%@%@% PatRga Pﬁ@e yrsieapegeld Kktheck materi al
conpr i sesnzchinengl o the iusbéted Erebaineat, theestoek supbly 27 lskparatp frymaer angenent s, such

as two-pl Maéﬂfnettbﬁﬁtﬁmﬁudés a's a@l@&‘?%%{déd sﬂggtysto%hI‘n?;l{eﬂﬁts{xéﬁeaﬂhal?ghcﬁwt{ﬁed in the

present i nventj on er o terra vary
depend®ng” ‘%ﬁowh'?*}féﬁﬁﬂ'éthﬁé?ﬁﬁsﬁf 'Fh€§"36¢ 12 patween ihecpaaht svidemebesis %chl ne bei ng

used and/or ftial lﬂ@ﬁpr"edﬁled]thaﬂthé$t&3<s@ﬁplyfiﬁnﬂlb@%ﬂﬂébsﬁéd3@p€1’br being created. 25

Each upr| udes 30, an outer side
wal 1 35 LBORHEE SRR o o IR 1, o Cralofroas 8 ey v | 24

and a reathe@tamsuwmm@ berip e fammldf 8 ral6f sheeirstack matgea mMvettesbemartdxle | nner and
outer si dﬁldwtdbﬁs%oﬁé%tﬁgeum%y%f&%eﬁz Ali%ﬁ'aﬁ\%f’yrthsgﬁg é‘&&c‘ﬁ%u Simlarly,

t he front S ﬁ“i? egqa?ﬁ bet ween t he 1 nner anoir.l outer side walls
30 and"32"H 5&:'69? & n@ﬂe@afat aBﬁB%QSWH@r%@PemWXHPWSWWS 34 extend so
i nwar dl y Theydvaitagh & farefopled shaeestoakmeterial, iteomesi t6 a 3Qck @l bsheata pair of
respect i Vigatf £0 M mdiedsis gﬁ'ﬁ'ﬁélgpﬁ"c}sneﬂrﬁa toAvér SYL\ restﬁcrééégg%e%aﬂ mber 48 is

connected to and extend nenber e upper nost
end of t HPCeRFidRPAREADNd ege-tengiongrobleamg atmlrﬂrrgz@d vehep the fan-foldegatpak of
verti cal | jaterid i neddigsteator e éﬁﬂzkﬂ{a%néll R@@@ltﬁougﬁ?ﬂﬁ@tﬁﬁsﬁﬁe&' i a hinges 54 at or

near t e ective inn 30 35 and rear
wal | s %6 egéyp entﬁﬁe:{rggotl g]em 8?@”5?3 gem}h?{g}e Sga‘?t}e“e\ﬁgﬁll s 30 each

i ncl ude anulttgly@réangpr@gtts §PQ§‘taS@¥0 -pperthieerpig Brrarigements, onay iieradtipely bder e t hr ough
of the r agagitheifeddalinliiforbhe nufBe: & Blee BAfle Sl e A © between an open

p05|t|onod§ \%&9 tE hes 52 retracte I nto respective slots 60,
and a cl SEBYPYLP ?ICW%"PC\W?Q?H°fttﬂ“ed‘<‘!§?9?ﬁ€§"e§'2’“é&at°@ﬂ%lb‘?'W@JF'ﬂﬁ"”t owar ds one
anot her dbetesirabqualifies diths durhageasoduét RIng cepeasi tel y di sposed from the front

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

30 inwardly beyond the respective inner side walls 30 to form a pair of respective front guide
surfaces 44. A transverse support member 48 is 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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s guide surfaces 44 of the front walls 34. The catches 52 are spring biased
towards their closed positions. In accordance with the present invention,
when a stack of fan fol ded sheet stock material (Fig. 5) having a width
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 anot.her, .and retract into their .respective ertical .slots 60. This
enabl o VRCH sl 3 SrefiEh B e BruBesin] Foln rBFENS Ing ome i % Br ot he 11 ont
gui de sufhacaiehed 42 ard pivbigble bétaeenampen posion in@hick thelvatchasgiketatted an f ol ded

sheet 154 A kespRiRS dicd 602 Bt Sc16438 pbditRRin wHithdfe @ithéS LS inwhidf cat ches 52
spring back t heir original biased positions

0 | p ons, thereby capturing the
stack of [GWgrfs{Ope BRACE oA a8 PYygSUHates of afe OPB%SE"%%'FP"F%&Q“{@HEE ui de surfaces
44 ands t leids salacaud déths trohtaeis340 Ahe Tiehed 6D Atk spiing biaged towgds teir sur f aces 44
and 64 prE¥?%'bto§iﬁ°Jn at | east reduce the likelihood of the stack of fan

S

fol ded sReg ocR material fromti pping either rearwardly or forwardly out

from t he st anfdl agagrdance wilhithapresesat invenian, whegd sigek pidaslded sherisiqckspect i ve gui de

nmenbers ZetdPBIgHig H) haVingdd wikit 3fghtly IEQAHEENS NQaick kedveflOng usghtdire st ack of fan
at er e stand 12. It

fol ded sheget s k. material fro i ng, | | I Wi, t hi n

as. been FONRR2S f74? ORI Fetor P The TR P berierh fareir prke gt B i o noved

f rom one chioestSRand agiepth slightly legathartthe diteres beidBen Refrentendigargyidet o Figs. 3, 4
2bai T of s DU of RINGHE @ TRk e et EioTBNSE e gl RebeRS Sersely |
ext endi n&zﬁl‘?\%@hﬁ? ?12@fe%ﬁf‘tﬁ’ﬁrdlyée’?tif{?gﬁ"é‘ﬁlawg‘%ﬁﬁ%ﬁefr%ﬁ "'It%tﬁ%ir "BERPWBI e nmanner at
i ts oppoweitieal sletads. This érables the €&n feldal shedt etociSiateriaMil Hepudted anard3Re of t he
respecti i uj T, j j.ncl ude at one
end ther\eﬁg?wg‘h%‘-gghﬁgpe% fl{a%ggggémtb%g\%%i Q'ﬁce? ﬂﬁ%&é@t\%ggbidegg%é\?gr si on nmachi ne

10 i s "suistogiomaterig) abiitete franfguide surlseesdldpibe ratehea ARishring badsfto WeiBO tr ansversel y
ext endi N@rigihal Bfasddipdsifohs, téTEIR LapOHY tRSstddRf Bh RitRd Bhadt Stodkndigtiabne end of a

i mge. ol BEBoRb e iR s deceC R Bedee RO AP 5. T PRERRosi 1o ond of

the gas cudpsebsiscr asf b4 pgvendd; at tchgratucesthp lileliiode df the stackmd faer sel y ext endi ng
pi vOU P oGk opkh e Mottt ol ing sl GPb o BRIYRRE it tnh LiingPPPOSI t e _ends
an t de I'I"s and 3 o? the

by the inner outer si wa ) [ respective s5 guide
menber A2, whilg theinpengidegualip Py efdas raepectiyp guige membriR AR Provanhe allg#tage conver sion
machi ne T&hiucérihe fehisbot bEHeE biack dTan fhid=dhs@ stk MsteNwe B srodbgaRgy conver si on

T N L AN
danpens dRyekiomeRedensiien toanqthas od thendieels 26.
Referring now to Figs. 3, 4 and 6, the dunnage conversion machine 10 is mounted
25 {o 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 respeciive 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 opposiie end thereof a
30 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
96, 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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s conversion nmachine 10 between its operating position and service/l oadi ng
position. As is shown in Figs. | and 2, the hinge plates 80 fully retract
between the inner and outer side walls 30 and 32 of the respective upright
gui de nenbers 22 when the dunnage conversion nmachine 10 is in its
operating position. Wien the dunnage conversion nmachine 10 is noved from
the operating position to the service/loading position, and 1o accordingly
the hinge plate 80 is pivoted about the hinge pin 82, the hinge plate 80
exerts a pulling force on the gas conpression spring 96 through the pivot

pin 92. Once ; i force exceeds the resistance provided by the gas
conpr essi on sgllr;lﬁ]mi lég ,tes{‘%ear}qicﬁasgq”eﬁ'lﬁ%lggdﬁ'ﬁ‘a%‘%ﬁ?“ff‘és"ﬂﬂ YA0E 18nd t he dunnage
conver si dAPURiEE ffiervio, TBY e pivited petwernediuhoagt: enversien Yacttd spagtimg posi tion. 15
As i s shQwsitibn(Flgs O and 2) & ; -t he. qui menbers 22 have slots
106  whi cbg Icri(;(ogrmdaat e}, t@%_%@ﬁ%&%‘)&&&%gﬁ'%%ﬁ’"%ﬁ%gﬁﬁﬁﬁsﬁg (%%nver si on
machi ne 18 'S 3 COTRESSn SPingSP [ dampensGudsisn movasment afites quondgeet ers of the slots
goe ar é rCﬁh\refa'mncrmﬂ:himéwlbmmctE iow@atinlgfpbéiﬁoﬁ%ﬁd %&Ji&ﬂ@a@igﬁtpﬁsitﬂoﬂg whi E|h fit
etween the i I r. Sl 30 2 an are suitably
connected to }tﬂﬂg Spﬁﬂﬂ? pfg%jﬁfagggﬂg? K\flﬁ%eﬁ?t%sa@%&%lr%?c%weéﬁﬁﬁ Mee pl ate 80
has a 20 & fids walls 3P peshd2onf theuespeeiive wariht guitaliieimberst2R evhin thg eurplagd € 80 to be
pi vot ed sumersidnaiiachiie1d @M its DRk RHDoSfion. Wﬁhﬁ%ﬂ%ge E&@Q@.‘Sn 88 is

to the horizontal a

appr oxi ; rpendj.cul ar rel ative. ] C ~as is illustrated
in Fig. ”gﬁa%ﬁé%ﬁ?‘ﬁi nye fﬁq"h@%"%atinﬁef’i'f@@? he pAnisedeading pesitiany andsver sel y

ext endP ngcepafingit the ingenidte 80 i& 2Botdd simustad hige pin 62 Mk RACE Sased a radi al
di st ance sfgufing foht8 o 8BS i i 2. . Each justment hotel 20 in
t he respecd.i I{ﬁ/@e hi n"g’ifs’%‘it es %ﬁﬁg@ngggt@%@%@t%@ "8?1&[90 whi ch the
dunnage C8IRASPS? 87'9%?1‘&5% rqEisiatre pERyidBd by e gascgmptessiont dpeng 96, thethinge ed exenpl ary
enbodi meiptate &eeh biapinged pidatedBladaasmieRioneaBlid il MR e Rla%, hd 20, Wherein
one adj usbRoadhd SshigP corresponds to the dunnage conversion machine
operating position, another adjustnent hole 120 corresponds to the dunnage
conver'$i on 30°SIREMWA g rdythe repywalisGiohte puds mérotrs 2Michvasiols nb@r medi at e

adj ust memhich aécemidRais 96 A0S 80 hiferindAbhide iR A IRANS] £ f1e_dunnage
d the gunnage conversi on machi ne

conver si i operat | gQsi tion an

servi ci ng _|%QE?FA%&B%E?S{“P%nﬂ%E%E'ﬂ?fPfﬁ@f@eﬁa*at%afa&irﬁwvﬁ)ﬁeweym i s provided
in each tR¥ergihg brgciietse! Ofwhidkefit l2Rveer tilinnecama oiiter SdeoMMRs Bilarddl¥® shijgures) and is
spring buasaths i i nt.. 35, hole 1 en the

adj ustrent, hol g%fgrg)&tgﬁgﬁg%tﬁﬂ%{% gﬁ&é_ioﬁﬂﬁ%%r‘gﬁgg%f%?fawg? H'f"é%g}p’?@?mpnt . 15
The aél u5t8POpiPH ooyt A3 eprplingthe inge nlate 8Qiioma atyoted euphdiras ihertoprachi ne 10 i n
the desi setice pldfsiTeshared ﬂa@mweaﬁpkﬁinﬁwmgﬁnmw%m%t bdiey 10 to a

I
di fferengs RARdak : actuator pin 124 is pulled out fromits
adém%f'?feht hol e 120 and t he dunnage conversion nmachine 10 is

c_orrespondi _ngE B_u ! . ) )
pi vot ed unt i =280 Bings piate A inglues atphasalty ofi bérevel @ axtenging Wi th t he
adjustment holes 120 disposed on a circumference spaced a radial distance from the
25 fransverse 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 corresponds to the dunnage conversion machine
operating position, another adjustment hole 120 corresponds to the dunnage conversion
30 machine servicingfioading position, and an intermediate adjustment hole 120 corresponds
to a position intermediate the dunnage conversion machine operating position and the
dunnage conversion machine servicing/loading position.
A spring actuated actuator pin 124 is provided in each upright guide member 22
(only one is shown in the Figures) and is spring biased in the corresponding adjustment
35 hole 120 when the adjustment hole 120 and actuator pin 124 are brought info alignment.
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5 actuator pin 124, whereupon the actuator pin 124 automatically snaps back
into a different adjustnment hole 120 to secure the dunnage conversion
machine 10 in its different (new) position. As is shown in Fig. 6, when

t he dunnage conversion machine 10 is pivoted to its servicing/loading
position, internal conponents of the dunnage conversion machine 10 io

whi ch may otherwi se be difficult to gain access to, are nore easily

accessi ble by an operator or user. In any event, the nmultiple positions to
whi ch the dunnage conversion nachine 10 nmay be positioned provide nultiple
poi nt's o ac ess Lo vice the machine 10. Also, as is further described
bel ow, init ‘éFa Py Zag‘e&“rbyéﬂ%'ée@ thg YRagersoryetsin "@G’N'ﬂﬁaﬁén thedase si on machi ne
10 i s si rp|9n|$ltm §d mahkeihe tirenagel conagrsios MBMHMESD &5 AYRGHBIt lﬂ@smoﬁ thé‘adt%a%:r 1ﬁ g
servicin ow, t , the dunnage
conver si gﬁ\ %ggé p{‘uﬁemgﬁérﬁ R%]COJBQJ Oﬁalﬁé Q‘%ﬁ&"efg???%\ﬁo%ﬁd fre’ dH’Eﬂﬁ’H‘? ed to the stand
12, severrRiVeEinERinGH) is pivotadweihmdifferent atjusimerd hole 02a #lign¢ wittrtiee 150 whi ch
conver s thieatoheiet24shRsuptR el abiol g 924%6%{}%%@5@%%& Rpd 154 which

covers v conve si on sub-assenb eed paper guide
20 assen%%&ﬁ'gg%\/\ﬁggﬁt SERPT hﬁdﬁ@a%ﬁ‘?ﬂ’?fﬂ"%’r‘?w 1851 'Fséi‘ff*?g“'ﬂéﬂ"i@\é)t st ock
mat eri al PoS#8. dunnage conversion machine 10 al so |ncI udes a cover 162 at

the downst reaﬂ@r@%mhhﬁff@(g whéH tﬁ@%unﬁ%’e%ﬁve\[s"f‘dfn'n%%ﬁmg 0k, Not(ﬁ:(g%\ler si on

sub- assenbl i es, and @ secured varl ous cont ttﬁr es of the
dunnage CoNVEP ?F%?P‘??ﬁ Pt Hiernah compoaents ofiike dupRge seNvVEtsiss machiag 10 of side wal | s
170, upsWhishmapntiervisahs dificaleto\gaiR Boesé B RBreURSIyB&XIAR by dpwnst ream val | s

Shown - n PRaBPRER, Bflrd byerb R moriie) a*aoq%ig’@mmtﬁ%vﬁwﬁ%e?ﬁ@ﬁ%#@{ hon the =S

he u
downst r e‘a‘?‘f‘F’aBﬂ 10 maye positioned srevidminbitipld Fantsefacesss & senicetie mahihe ot her and
per pendi dol Also, ab&fﬁrﬂﬁr%&ﬁﬂe@ﬁ&bﬁﬂﬂuaﬂ@% Jf%ﬁé&ew@ék'l i'hg%u g? 174. The frame

150 al so r.ansy | |nterna suppoft wall 180 which
ext ends |c%&gﬂﬁﬁﬁﬁ1§’?®1§a‘ltr%’§%m8@\?ig’% Q?ﬁti “Wefsd%“ﬂ%@"%@ﬂftfﬁm of the upstream

wal | 15723%%C'F9ﬂ93@mm§m1‘eam wal | 174 so as to forma T-shaped configuration

wth the dOWﬁéfér Vﬁ& h}gé—q‘l'i arid Sjﬂerdumatg{e \%@érgiall: Macht ea1% syl éésg% :r rrgwlgg

proj ect | ar rom the respec
panel g‘%@d‘m@dﬁ '@E]'Ynéetd ip the stagg 42, spvesy gewersion §Ub@55@§1ﬂe$:mow®d5| de arns
184. Theto thé frarse t5atwhith goivale teahedt stba&natsruapﬁfofacuuﬁﬁa@d prRudt&toe Wei ght of

same. A s.196, 1S r unted at its lateral
ends to ?%ﬁl staﬁ%lxtdnéugé?ftﬂe E erSéon&gEF?s\%] g&ié ed pgref gude The const ant

ent r y % oP§sembly 48p ‘ﬁ'?'@\ﬁlfaélﬂesB!Om@anm spgiriorsiieed atobk hatetidleTrealmesgei ng sub-

assenbl i eswatbioh RachHeDJRS ifeRBYS SvOMeDBCH Mnétpea T4 tﬁepé ?ﬁﬁcrpaper gui de
ar ns (T c?e anel 204 which

nbl
?2 > gon n)e/?:%glg '%% Eﬂ ¥ g{ng%)ralpn %'%ga&e"tc‘%eﬁ g h§’f ﬁ’é‘ur&F’ FP@'" %@ﬂoum@nirql | ust r at ed

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

25 extending upstream and downstream walls 172 and 174 connected at their lateral edges to
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 downstream walls 172 and 174. The frame 150 also includes a
transversely extending internal support wall 180 which extends in an upstream-

30  downstream manner from the bottom of the upstream wall 172 to the downstream wall 174
$0 as fo form a T-shaped configuration with the downstream wall 174. A pair of laterally
spaced side arms 184 project perpendicuiarly from the respective side walls 170 and a
guide panel 190 is connected at its lateral edges fo 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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s guide panel 204 is perforated to reduce the weight of sane. One end of
the respective side arns 200 is nmounted at 202 for pivotable novenent to
the respective side walls 170. The pivot connection 202 enabl es the infeed
paper gui de assenbly 158 to be pivoted from an open position as shown in
Fig. 7 and a closed position as shown in Fig. 8 1In the closed position,
the i nfeed paper guide assenbly 158 resides between the side walls 170 of
the to frane 150. In the open position, the infeed paper guide assenbly 158
is about 180 from its closed position. A transversely extendi ng guide bar

210 is noppt n to.the respective sjide walls 170 and has an
axi's coi nci dgﬁ? @o\tp\,ist%l ﬁt%P ﬁé ﬁ%ﬁg? ng"fﬁ Onaiast AR PP G0 e sonvertipmgki s pr ovi ded

bet ween t3teeraiipsief teedunpage Camrstmmagbmdm panel 204 of the infeed paper guide

s el L9k nona e, RS P86 TR B Lo 200

a gui de r'6f'f gﬁd"ﬂfi% I gonnggted %?WPF*Q@@B%EQ@@IS@Q anms 00 pPrediustiatands to t he

r2 Sg pe\(lz\ﬁl \avideipeme! 204s p@fdtatedto redntewwagmfoﬁsarﬁer @ﬁ@yrﬁiro?ﬂe)fesﬁéén%‘d: Ing 9;' de bar
I I urde roller 214, is

nount ed ggﬁelﬁg%@?%@g'ﬂ't%%%f@réhogab%e@%s@?’ﬁ\fbt% regeecies 51"’&? welhp!78f the frame

20 150. THE PEPIFaneetian Zzéeﬂamesmenf‘emmer guidip esseniblyd8s mB@Nby rdh8 | ncl ude

respect i \aa operegamionss Pokh in 7%3@&1\9{8&&;&5 o8 A if B raeth}é% %f&er ei "t he
ends of thesaui | de 158 is in

g
its closed posi ? ﬁﬁe%@ ﬁﬁ’e g”'§3 ass?‘i"éy?@ rgﬁ‘éﬁﬁé’eg"@%"h?ﬁ'ﬁ%w"sﬂiﬂ of ﬂ1€5 of the stock
mat er i'al f@@eﬁﬁo piaﬁmem msajughhet|hieed1paparagme@@§ev@[ysu5@{g abB@aBhicaeml0. Fromthe
st ock sumpkMsedhosilidhe sheet stock material passes between the 25 guide
roller-202 an tthe fg%be 204. The sheet stock material then passes between
the guide bar"¥5¥ Xeding grigRbas A mportedat dfs prdstititha respedtiveed ar ound t he
gui de r olside walls1¥0 and-hasrantalsie cojhididbat withl thert b tRd vt H&n@&@ﬁéoﬁ;@ﬁﬁ grat eri al

ot ry oo et B RISRES D bl el 2] G el e wiRs dos. <heot

entry roI | er 196. onst ant i des sheet
st ock e &Rl 18%%‘9\" é’h‘ﬁ?ﬁ‘éshﬁrﬁéstemrlal pegsssoagioliestaied 0fFig. Be 30 dunnage

conver si on_makikppddic of As@GARYIATGE: ik od ASLDNAD'SI PR kil Sheet stock

mat eri al I a| ned
stand 12 pr}aﬁﬁmt % e%g%ﬁ rg?ﬁ?ﬁt"’ﬁﬁ'é’ﬁf"'ﬁﬁ %4 A% Gfeffmﬁ'afﬁ oops or
undul at i SARSVerRely @ﬁqrdmg lgyid¢ bar 280 avbrich &tdmkseﬂ%bt&réérﬂthe gmaé e 2RPgat i on of the

machi ne é@id@foﬂer@ﬁcﬁ\fserﬂéﬁﬂed% .ts%te} Gk Aol ously, the
travel o pﬁ%(pr?i‘ d he sheet aE %Oreﬂf@% ec 17e Fige e ﬁﬁ@& @%ﬁ%’f’%ntl ally
i nsi dé il ﬁémlsoeo&of g ifkfﬁe%@% gdse aﬁs@ryblx th8timbudereesheaties 10 so t hat
little oreho;sseg)acprmgs 2b2epish ér@mﬁ&o‘atzstr@ﬁnw!hextem tﬁeﬂé‘hd%ﬁﬂé Gk 2 rodgeferr [$”9 now to
Fig. 7, 4 ih@[g%g PElid prvoted into an open
posi tion_there 8% g' esgﬁ%‘gi% 'B'tgﬂ%se Qﬁs%ét(%@t)r kg Jowse rol l er 202
and he travel path 15 of the stock material as it passes through the dunnage conversion

machine 10. From the stock supply 27, the sheet stock material passes between the

25 guide rofler 202 and the panel 204. The sheet stock material then passes between the

guide bar 220 and the guide panel 204 and is then trained around the guide roller 214.

From the guide roller 214 the shest stock material passes alongside or underneath the

guide panel 190 and to the constant entry roller 196. The constant entry roller 196, in

turn, guides sheet stock material downstream o the converting components of the
% 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.
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t he gui de panel 204. To | oad sheet stock material into the machine 10,

sheet stock material is initially fed fromthe stock supply 27 therebel ow
and through the gap. A sufficient |length of sheet stock material is pulled
t hrough the gap to reach the constant entry roller 196. The infeed paper
gui de assenbly 158 may then be swung back or to pivoted about its pivot
connection 202 to its closed position, whereby the sheet stock naterial is
urged by the guide roller 214 into the corner forned by the side arns 184
and the side arns 200 and is trained around the guide roller 214. Also, in

upon it chahieeey, ol BA8 6 sHRE Hestiock fefas dmaiieed sbsimiavms: expi 6
sheet st odBdethe BR¢hite. 10AF ingloss prhkimity g thiesnathing 60 §chatiifle of hpapstf eed paper

gui de asslespslrmERBraas theBiBhy 1€ pi voted about its pivot connection 202
so that the g%ig%e_ roller_ 214 g,ushes the sheet stock material into its

travel path TIRg BYW {orfde- < R infeRe panst gujderassanbly 18 Gnay bipivetbrbiets st ock

mat eri &l recpsepostion thkreby QR bbwgs B G5 BEWEE BS gAlie LI 2644HRage conver si on
machi ne 1fls g a%@@flg%loguoshgg%e S onlnmi ne 10 includes a form ng
section 326 and a I,PU TIng aasenpry M35e! fiRias machned8r Jesistork by a mot or 330,
for exangl¥erialis pitiginfedirare theistocksspoly 27 Demshelow emtthofigh théigappWl | | ng assenbl y

328, t hersafficientangWiofl Sitbe BetScR VididriBds ﬁﬁé@m%hﬁ%ﬁlaég oSG lRg, & continuous
BTNt O A OaE red | engt h

strip of med by the form ng secCtio
pad, andéa g{? @g‘%\ejg&g@g"%S?dyﬁ?P%r\%H?iaF?@mg%ﬂ@%‘I‘@y theroa ewnebackgr t he downst ream
end of 1t Hoied @houhis phert ¢@nedtiae 2620D its cigses easitionWHeRBP BIBERSS stodke pul | i ng

assendl y riddal s DeSBMAS LG A5 ONPHY e AN LG VAl Ve 330 are mounted to

t he fram? 15%0f %Jbreﬂgunnage conversion na

dunnage CHIEANG 7 tFRined growad the guideyalier 814. edlistayn its dommpasitiogont rol | er (not

shomn%l. I:‘Elofpeﬁmbmidpfasidﬁ‘blyduapmees{?@slfmw&deiipﬁmw?ia{:%éwsh;&st&pe gtz gc kTﬁ uppl y

assenbl y : terial. to the formng section : e

i |l ustrated rféﬁﬁaﬁggiaggﬁ%n%g&fé%fr%cﬁhﬁﬁégdémﬁe?% Af(%ﬁﬁgic%&m pair of side

gui de ba e g e 8% P8 peeidmendly isd mhetedgibowtéts fiasts 345, an
BarPeriymad. the ifeedprper awsipaesembly

upper guicdenepliontre2 Sifiat theelicd reIRAS A JusHek Ff@%%ﬁ - Lde guide bars
344 and %g@ {8re nounted to the gui é' panelS 1 %I?'%%‘\t%éalﬁr%ztﬁéa 0 and the
upper guide plate 346, in turn, is nounted to the top ends of the side

gui de bars 34Zom iy @aBant BRryThller taBNHE sheet $t60R niRdHARTasSA8 ihe Mounted to the
upst r eamedkhind did-Rker K . . The upstream si de gui de bars 344

are spaced alplgs%t re_I%t@%e&%ﬁ@gtcﬁng%%%eacwgevj?sﬁﬁ'égﬁ'ﬂngfi’%e gui de bars 345
such that®HESOR8BENIRG 1dnclydas afamaing Festioni26 end 2 hulinggsembly 326 Wo pairs of si de

gui de bapewddi{epmglz<a¥ by a ber SI0iRr SHABHER a%tar?;'é%ctﬁ@%for.sﬁ KyddRigrial are
f ol ded O'iherpfﬁhhlrﬁ%sérﬁmﬁééy %Ietteq{ﬁr d‘f Qne another so t nat the inwardly folded
edges formb TPl e SUbSCant T APV SPEATE FSEMhM A4 forsevri@rng resi | i ent
crunpl ed C?RS'P'ECIUB BgP pffdugprgeformad kB thefopming section 326 into a desired length pad,
and a valve 336 for preventing objects from entering the downstream end of the machine
25 10. The forming section components, the pulling assembly 328, the severing assembly
334, and the valve 336 are mounted to the frame 150 of the dunnage conversion machine
10. The operation of the dunnage conversion machine 10 may be controlled by a known
controller (not shown),
In operation of the dunnage conversion machine 10, the stock supply assembly
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 348, 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 348, in turn, is mounted to the top ends of the side guide bars 344 and 345,
35 The consfriction member 348 is mounted to the upstream wall 172 of the frame 150,
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thus preform ng and stream ining the sheet material. The side guide bars
344 and 345 <coact with the upper guide plate 346 and the gui de panel 190
to guide the sheet nmaterial to the constriction nmenber 348 (Figs. 12 and
13). The constriction nmenber 348, which nmay also be called a gathering
menber, further forns or shapes the sheet material and 1o performs the
additional function of directing the forned strip of dunnage into the
pulling assenbly 328. The constriction nenber 348 nay alternatively be
used as the formng section 326 without the side guide bars 344 and 345.

O her types of formn onent s be e d,..sych _as those discl osed
in conmonly Jﬁ?ll'—'}?ftrﬁﬁr?jg'd ar%@feﬂgqegﬁpax{%!a%@vg%%fg@ and U.S. Patent
Nos. 5, 9dolynSidamasiuz gﬁsd8%r,sﬂ@@sucwlthatdis shedt stoek mbigridl b pessed ftpaghthed herei n by
referenc %@@@a t he formng
section @%E é%éh&@eg%a% r$ll rs%ﬁ}%rsgjﬁgp %%Ef@ge%%wé ng uding a first
set of t foldad praelled wgrdiipeards gw@nothgigo Hat @e&%’ﬁﬂlﬂf‘i"‘éﬁﬁ’sﬁd&s f8senbl y 361
13 ggl ugyhnsutump|§af59tteﬁhaﬂﬂbngnhduﬁénpeﬁé@tng Rebiliam GrunfplRE REHioIE of biicalvhateral, ngog“ ppers

e, transl ati ng
respect | Y4 Erﬁﬁmnga?'%ﬁg’??@ﬁmﬁ'@ gﬁﬁfma%agaig%ﬂ‘ﬁﬂ%}‘ féfsgsté‘?%“aéég at | east one
and pr ef evaablith theuppénguite iplates34b and the guidgyzanalt 190 fo guidetttreesheelmadagie! conver si on

machi ne {0ne Qﬂanét.uﬁmehg& 3'49 (F?gsf %‘QMS fmee&ﬁsmanon%mb%matmcmppOSI ng sets

of translatin ers ressively transversely engage the
strip of Maud ?Pgifé:a "’tﬂ?ﬁ“{%’i‘q '@ewemng Eg%‘?réﬁ%"eﬁﬁ‘érs@%ﬁi mt""i?“%ﬁi’c} t he dunnage

strip 1025pérl’wmlﬁéladd‘tbnélmmdhg:f gieetirigaive IB2@datig of dunhagerintt the peitrget nat eri al
(1 OM t e S0l 5 ARl Yor R ke Sl Mo e LARSL i o7 201y

per forme FioPRg asse ectin i on whereby the
opposi ngS@-‘éQnﬁZ@ﬂMt qui Hhe|side igvide ears §3§663’f5‘ﬁ&lp%gff@rém§r°ﬁ'i“9‘?rﬁ@tsst rip of

dunnage ﬁﬁﬁb Sfsidyes, sﬁbrd@aﬁhésla@rsaaéedmohfﬂ{omy@wﬁamsqtmtapmmamo@f dunnage. O
5

et ol BT P DS ST B R R O AR bR (a1t w11

.e.,
ret ai I‘lﬁ i tnsorpwatekd heréin bareddrence. cushi oni ng properties as opposed to reverting

to the origi nl‘?lh IJII tas@é?ﬁﬂ?@glélgﬁt %ﬁﬁstr@?rﬁ%fthé‘*ormmé: %ctnﬁ‘?@@ﬁh@ known

connecti ng nec nms 1 ncl e mac anl snNs Crease %h '@} material to
enabl e tﬁ@!w},%@évstms&naaqe"w 3A%ingludingsa fifﬁrsé@fH?'??@HQQ W&?’rsé p¥ @ The opposi ng
sets of kéRNGkrabiengssginblpPEIifchafing aaBcbnd 6@ of tuvbératirgraad oplosihg ansver se

engagee e it dPofiLass o LSy ANESUSEN olaoh S BhLRy Glngdunnage acr 0ss

event, or a eas reduce the
l'i kel |2hodﬁ§pemvemreldaﬁm§l50f the sheet stock material. The pulling assenbly

328 is shown 18 pOilirRAds8EmhEsBiperfbris Bl 18t orblant 9re393ablyTth6 fdﬂ&lohs @fihe t ransfer
assenbl i es 359 d 361 define there 5 ) C? ; ?sfer region 413 s
(Figs. 19PHggn ?%} e gynagR RV Hmadhiae f %5\% o e (913! ﬁg%egj B8R Phe forning
secti on 3Bé&repabsemposing seds df tranddtiog grippare A8 arel363 @ gmpsivelBbnaveseldr i ven by a
pul l'ing %ﬁ@aﬁgme%trﬂro-\' Hlﬁmgﬁbtd?lropgg’sﬂe transverse sides thereof to pull the dunnage sirip
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 transtating grippers 360 and 362 deform
the strip of dunnage on opposite sides thereof to form a connected strip of dunnage. Of
course, other mechanisms may be employed to "connect" the dunnage strip, i.e., to
30 operate on the dunnage strip in such a manner that it will retain its void fill and/or
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 assenbly 361 includes a drive gear 422 nmounted to an axle and
the transfer assenbly 359 includes a driven gear 420 nounted to an axl e,
the axles being parallel and l|aterally spaced relative to one another. 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 sane size and, consequently, the speed at which the
transfer assenblies 359 and 361 rotate is the sane. In the illustrated

exenpl ar S. of 1 0 and 15 362

resggctl zeil% i nCl u%gce% Q&&ﬁ &%Fﬁn%ﬁ? FEPSH @a@? éﬁ'ﬁ?gPétﬁ?FQa?ﬁtQ spaced

apart gri Hﬁé"& °5§f(§eaSU§¢UC&NéP iﬁeiﬁéwﬁdeaﬁlpggﬁhﬂ@esmtoobindﬂnalf ormy

circunferenti mzl;wm@a&eéintﬂsmtis Q16WrPﬁ%Fe%te5?&aﬂ iR i 5(15'1813 Ja%ég (aﬁ ' 'h' ustrated
ri ppers c 0 respective s which, in

'? ur gp ar eﬁal*n%fjeﬁ?ssgl%ﬁles?E@ar}dssssaggﬁe% %ﬁ%“ﬂ&@”%’ﬁﬁ tragster agion Abt at i on

t her ewi & h{Figeht® apd j8ksthreggtswhich toé sty éfdprerage BEA trerishmtR3ettiogsleREsekor m t he

i oh ?ﬁT@??‘?ﬁ; jgeﬂ'ﬁ*‘g%’?"‘s’%a*;?%ﬁﬁveﬁ““’85?”"'f?ja e nallh hvanced. |

and rel ealSdETHASRIMAGSD qusas# dive geyi4ea mouts fen exdendihomnakbut a regi on
566 upst r amemifly 359 ibdhelek atdevenlgkr @@&ﬁﬁdecﬁ& laf Sxié %@@c@dtbetﬁg pdrgi 28568

550- 257 oror b Pabofielledt Bic doB8E 388 oK dohand S ke bl eemty B naped, o
out war I yc%ﬁéWIt'mﬂe dﬁ‘i?@rgﬁﬁfr"é’o 0@% e tiysles assembly eSsto dfivet thetrostenasethly  openi ng

aperture g9en & GiRicRsH oppedite kHANSF the trafsfer dsBniy 58, ﬂ%&gfgﬁ{ggb%rgﬁzo nlﬁgﬁg)e ‘Whl ch

openi ng) , 4 ncl.ude ar
are bri dgeg\g‘glg tﬁgs%%esﬂzepﬂdt?08?1&*”?']%“"2“3 Spée‘{:@t’i‘thfcﬁltheé@ﬁ%fa”cﬂss i45i36f) . The
aperturesar@ﬁ"ﬁ b isitiee smiepper s 540- 547 and 550- 557 toget her forma gap

P g 540- 547
there bet weenihé plsugta @ishdiary BasRMRS: %r@ﬁgﬁgﬁgé eqrﬁg@[)ag\%sn;oof the gap

and 550- S%é éSSI vel y_nove towar ds

bet weell t %P?‘%ﬁ ¥ GelBday st el ynitoroly Swmmﬁﬂfwépaoﬁd pregiaiiprsrebatt ni mal gap
Si z;a byd SfFiaoha sdvend dpropingéet SRS dr&lrﬂfbﬂehﬂéll% ép%S Enﬁ&r'ip}ﬂ @@tﬁiﬁged or 4 th
capture n ot her words, the
ar% port Ié?;zs(lf@%f%%lu&%ten%ﬁpg %@ 2 ‘g% %2?"%?‘?8”3 Bresecitpve |aterally

t owar ds (fjubgwhich, mtes@earpmoumnq toé@dhsmctlvelaxleaﬂ()talnemwsa-oﬁ@onport| ons of t he
OPPOSI NG {BérbyiAS The msﬁgze@ Extripiafls 6 nd RGPS RSN NS (1

cl ose du%le? c8ach gﬁgﬁ I p or ca rp of dunnage
there DetWeen. oA éf‘?ﬁﬂ%"’éﬁé% %arlj'rmbﬁ%’t”gh‘5@9‘“5%?‘”%@“5‘@99%7 have

t r ansver sgdyallyigagyedelyleagagsd, rmidpancdd, shdralagsed. TheduPRARIaRGer@ddiddner s 540- 547
and 550- 5ﬁzeﬁ§,§dgtﬂ@h,rhbgutgrrg% rPébetuB reﬁn%ﬁ‘r:gnﬁztﬁe Qf gﬁsnp%%%e x%ﬁfoah’aﬁ duration of

their travel rans passage
t hr ough t" ﬁ%"“{%BBHg‘f"gsr‘re?‘@@'%ﬁheiﬂitsraﬂma@d@dﬁs of dunnage is crinmped and/ or
deformed on Opppipére 540-S47ant 560-857Tof thdlpulintassMimsiJeeamM 1Rda of the pul ling
assenhjy s%%&mha@@@h%ﬁ or outwardly opening, aperture. On opposite sides of the outwardly

opening aperiure 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

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

together form a gap there between which gradually becomes narrower as the grippers

30 540-547 and 550-557 progressively move towards each other, The narrowing of the gap

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

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

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

940-547 and 550-557 move laterally towards {i.e., “close in” on) each other and the base
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particularly the downstream end of the dunnage transfer region 413, the
opposi ng sets of grippers 360 and 362 gradually diverge away from each
other to release the strip of 1o dunnage. The quantity and/or type of

gri ppers 540-547 and 550-557 enpl oyed nmay be other than that shown in the
several Figures depending on, for exanple, the desired circunferential
spaci ng between the grippers, the desired point at which the strip of
dunnage i s engaged by the grippers (e.g., relatively |onger grippers nay
engage the strip 15 of dunnage sooner and/or further upstreamthan

relatlvel r ers tr|c configuration of the grippers
hﬁé ng)gftﬂ% pggé %Degrﬁf’?%% g@ﬁf g?‘ggl? g% Exgyesevdewasds (8 sem -oval in
shape t 0 YRSAINEGM epetectheraliogathentn drig mr&aﬂunenmtnpajﬁﬂwmmﬂqeregémgé}e type of

o ot B S R 2575

strip of dung%ng nne 95

one trans °E?PS§§§’”W 358 F'f)ﬁ'yi ﬁﬁﬂéﬁmamm@fg‘nsen theptria gap in

5 gl at :AI én o durnhge fgrﬂ'l@pma®n55&eﬁﬁ&enﬁroﬁdlﬁh@aﬁhﬂége ti%ﬂﬁ@ﬁ‘eé?&w 41@aD§rfn‘§r asﬁgrm y
1. S nctlon, as asse y

and/ or a%g%%ﬁ%@ﬁ& 'Iéh‘ggra A&]Qng%]e Spﬁsc’{ ?‘?ﬂ"@‘ﬁ’ '%Q’E'i’ﬁ?fjé?‘iﬁ“' Gﬁf ‘%%g assenbl y

- 328 bot h PEPRSSite figesdhpseaf. @fqvabireaim. ead of the palling heenblyaes, andinerel aI ) t hr ough

the for mal‘hg.:l@@(tﬁd danéi?e@rrﬁHﬂd oﬂﬁ@&lfnﬁ§g°é BERERYr r@éibrm)l% ﬁép%mgﬂet%
connects) e%b gdlsua&u e at grrel uclhar l t passes thr ough
the pul li KPR Seih r‘?@@hg f @&?h@é‘??%@ fiegifinafl so be enpl oyed,

as al I@ldé’ﬂnftaéeabove In the il I ustrated pulling assenbly 328 t he opposing
grippers are Wnt%ﬁarﬁféﬁ} Q@\QF% 2. @pg“égo%szﬁ@beregatl :6 %?{Ct here may be

provi ded t'%ﬁ)‘ﬁ?ﬁ‘? ers ere onl'y ~ one | udes an
aperture §H“’3 PoYEr Eipves denendineant fay examplesthe @estredo 30 gat her and

| at er al | yiresirentiel @h@m@am&hmagummme%ﬁmea p&ﬁtétb«ﬁzcmgetﬁ Bg gripper w thout
the aperg erture rou h the transfer
regi on, 'IqhﬂeHage ﬁ‘é}{ mg %% %TQ e%g é‘"ﬂ?gﬁf% ”?HST?@QG %’Péﬁnpexarrpl e,

sem ci'? cI°Ed"(5‘F'ag§éﬁPﬂ%9 9Ff l@ﬁtreﬁ'rztban ralptivelysharter gifppers), tHege@nédtiic Ng assenbl y

assebl Y e [ SRl T e aeno o Yo ARe bR il e The 91

assenbly sty S
severing ass e?r[‘l'{]&ag% %@6&@ 'sé? ﬂi/d t@apsversh @W“"Qbﬁ"rﬁ“h@’?e ¢he strip of
dunnage iengagemeny ée?emee hy the rigpecida; wikthes n@td&swe'ﬂfn@h@ewrsmpg,f assenbly 334 may

be any daﬁﬂnégéicdnu&%df@rméfrw&&”ﬁisB 'Iﬁ? 9@%;595 B4cg$47g>e sl e @L”Bg\r’\gﬁ gg by

severin udes

a rot 5?y 5’% bﬂé;'@"‘k'qﬁi'adiyf’ tWaasaa*rrfﬁ’emsmtheanmm&a%g?a‘smwy 5 578. In
t he il | uspposibegtiarefd astienbipiast.t e, thb@dl%gcgssé é?zla a4f feimERLy 574 is
serrat edgehin

t 0 the nmotion-transmttin
assenbly 578 %HRL@%{?%&% &EAﬁCPrHt%S?-F@b@r gﬂ%" réigﬁﬁ?‘ rerveYlise nove from a °
r eady- t o asselly 32%botpprdin the@bgetmatenal (i, geeds 1hé sheet matenal) through the

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

30 gather and laterally capture therein the dunnage strip as the opposing gripper without the
aperture moves along with the aperture gripper through the transfer region. The opposing

grippers may have different shapes (for example, semicircle or semi-oval) and/or size
apertures.

From the pulling assembly 328 the continuous strip of dunnage ravels downstream
35 tothe severing assembly 334. The severing assembly 334 is shown in Figs. 14 to 16, The
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and 15) to a severed, or closed, position whereby the dunnage strip is
severed, and then back to a ready-to-sever position. The on the fly
severing provided by the severing io assenbly 334 enabl es rapid conti nuous
severing of the strip of dunnage as it enmerges fromthe pulling assenbly
328. The valve 336 is |ocated downstreamfromthe severing assenbly 334.
The valve 336 is shown in Fig. 16. The valve 336 includes a rectangul ar
shaped outl et chute 582, a door 584 pivotably nounted to and/or in the
chute 582, and a position sensor (not shown). 15 The door 584 is spring

bi ased or, ed to an inclined position wherein the door 584
extends f F\%%ﬁ%%sséﬂ@)(si A 'S 8Y SHiRg OEF?G’E"% 8 strip adpnagr dteseeastionng assenbl y
334) to &fadksitebiengianTrersdvaring tdsembi 834em&Bi2. any\besied @ﬁéﬁ%ﬂerﬁ@fhel sinits
spring bispip @tdunRSe! TAG HudiRd S%\}éhﬁggao \A%ﬁtf 2 it ed %Lpllo[}rﬁgyl oor 584 forma

rel ativel g_@rowo ening at Mo end: fiute 582 to
prevent Sgﬁ Y S74 PRIV Platy mpighET6 (Fige 8dan meigu-traeynittieg assemidy 20 open by a
strip of 5tRimihgiupasgicABodiREMUELIdRT Habidae éégmbiﬁﬁt iSERldang assenbly 334
o o B Rt ol dintill S TR G o

appr eci atglé‘HPt'f“h%l@decﬁsh@ﬁblw@wemovedronea(aaw ie-sewer, or aygehn] goeitorc@igueor  sui t ably
coupl ed tAd 1)@ @wvbﬂeﬂg)rélﬁ&‘a”ﬁﬂsffome% unﬁ%ﬂsﬂﬁ |sl§§:§e8eat glgi tﬁsevent foreign

obj ects ga&rp reg k?eﬁ% exit chute above
i ndi cat e R EohiPe §?r8ﬂs“i‘P&cm‘%@ ﬂf‘L‘BfWeflﬁ‘E Pesiideditvde spyerigcont rol l er.  The
cont r 6f | esssmblyS3esnmieb eapidmaptincausseverih@ofing dtiptd damaeddy iveribirdese motor 330 to

be ener gbmeRk 2 5 edal is depressed by the operator. The nmachi ne
;Wﬂﬁd‘a g}'?orzags |l ong as the pedal is depressed. Wen the pedal

10 may pr oduqlﬁ E#i

is rel eased tIh&VE¥nPIoSt loeated doysticam dlomdprgenering asssfblyl384. plkelvilng  assenbl y
drive noBadis 3MmamHg.elef gas vmae@tnb:eabscafreété}%u@pshgséeed’umeh@é&%n?' y mtor 576
to sever 4ih@g il d%uq%g %}%,0 h cg_g; be provided such as
that desery be g4 & “f§ @?@aa?ﬁpoﬂs%ﬁr(ﬂﬁﬁho"ﬁéf erring again
to Fi g8 &he @%é5%'§%'nﬂa@sqﬂmmamdmaaecttoratpmclinedipadttmp@heraﬂtheghdsrat| on for the

conversi egy éi(tdﬁdéiﬁéiﬁgﬂpbﬂsﬁéam brid d?%tchuﬁé' b8 (nedritfe s@bﬁnﬁ Q%er%ﬁl? gﬁg cf’ eg‘)g]?r . ﬁgo s

mount ed r its axis 1S

L- shape é@" 3[6] ‘aﬁrrgg hle(‘}R“te g%l W'T?@ '?&Péﬁfﬁgs ‘aﬁ%%}?ﬁ*ﬁ@ Yiased petitiostBe i s nounted to
the franmehuisiB2si0d thedrclinedidsord8é forrh & raktively heﬁ}owtdaeﬁuﬁgeatﬂ{efaafvnét@ﬂn of the L-shape
confi gur g4 S. ver i on sub-assenblies
are cover edddPIEhe cﬁﬁégé%fogbgev%ﬁbjg%%ﬁ 'Eg'g{%rb'\?é;?m‘i&he Oe?ﬁr ig‘ﬁ“rigs connect ed
to thé& deREALY Péﬁﬁ%megﬁmswg thrgughtiee ¢huterfi82.1 5% seyering 'E$$mbfy63$|8| y extendi ng
hi nge 60&ctivaiéittolsevey oG oﬁdﬂﬁlhé&%pémﬁe B&kidn datol Bndiy tRét\é V\ﬁ%f between a

and 10, "TEnReR TR chlle b2l 5o ool B e s FuaramRROE, o pai 7 of
si de walnfisedomveyspatiainepupledinttanalihgassembly edigessophay fraustop wal | 602, and
an upst r geveny®@rdign@Bfects from entering the exit chute of the machine 10,
25 As above indicated, the conversion machine 10 may be operated by a controller.
The controller, for example, may cause the pulfing 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 controller
may cease operation of the pulling assembly drive motor 330 and effect operation of the
30 severing assembly motor 576 to sever the strip of dunnage. Other control means may be
provided such as that described in U.S. Patent Nos. 5,397,478 and 5,864,484,
Referring again to Fig. 8, the frame 150 provides a compact L-shape configuration
for the conversion sub-assemblies. In particular, the pulling assembiy motor 330 is
mounted io the frame 150 so that its axis is parallel to one leg of the L-shape
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depending fromthe upstream edge of the top wall 602. As is shown in Fig.

8, the side 1o walls 604 of the hood 154 have respective angl ed edge
portions which extend fromthe hinge 600 to the corner defined by the side
arms 200 and the side arnms 184. The side walls 604 of the hood 154 are

| aterally spaced slightly wider than the side arns 184 and the side walls
170 of the frame 150 so that when the hood 154 is pivoted to its cl osed
position, the side arnms 184 and the upper portions of the side walls 170
are contained 15 within the side walls 604 of the hood 154. In its closed

iti Fig..8 hood 154 he f
P05, o bl o BT BRSSO BT, b0 L e
10 from diebxis i paraliel totheother ! $etlsshapercanfigrratipen position (Figs. 7, 9 and
10), such CONRABRRY Sodi © FRAST- @/m@%&ﬁ,@@oh'ssb AnBiRSESOlRA e casily

assenbled to the TTane / or easi servic cover 162 is
nount ed t@"‘”@sﬁéml’%éﬁ? vHPIhocld?W%?CWﬁ@teldrt%Wéd‘i"!ﬂ?tre%w?"sw“%ovm in Fig.
8, thescanefranietB0ibp alirankwsrsely &xagnding hing® @@, Wik Bigd 600 casblarticdtdoe shape cont our

havi ng t i ape of the t of the hood
L o A e BB BRIRL oA 195, S M Spl ORI A2, L0
downst reﬁ*ﬂseﬁ@ apd1p. Thedeod A54bmingmmwatcﬁﬂepedstomwl@a,tmwf sida s | at er al
edges to \rxah@em%pasatng\ﬁ%m&ha@temﬁédg@s SLS taéwamézaéndlah ﬁpétreﬂn %m@et o the

d t bot t |1 628
N bt HAbsrafie o e ot esos ALPO P MEE 1 A teshoPhE FItt BIPSEHA 3. 190, of L ho

f rame 1@50vallsdld of thedwod 62 havorkgetive sugléd agapatiestwhicasxtélidroseti@r i ng assenbl y

334 and Or%d”g‘@ey@io‘{ﬁe G b6, 1RG5 SAURIS] A IR Wand8gd " om debr < and

f orei gn ects e cover ow ngﬁet olts
rel ati vel"‘ﬂﬁ1 %6041 qf thejhoed %ﬁ‘hfrq 'H@fa&w*‘cﬂaﬁedrﬁé@m'bé"ds@h@h@? Fige #ERIEY or assenbl i ng
and/ or s ee/dids wlls UTmofWTmﬂaBOSOth@hmmo&th@plmd&é its Ads2d The cover 162

also is og%}'lome%i% ana‘@i%n%{?igﬁﬁo%?g %‘8% t'h%lfi ?S%%@lélﬁ(gaf contél%d , the cover

162 contal ns & Gontrol® Pane uhnage conversion
machi g Mathin tfwrﬁlw!g@ﬂwﬂ'@tmw 1t frois ced fasitiorciEles$nge b?f@lﬂéfh on of the

dunnage GRANA &ick Horﬁ%ﬁé“té‘é‘s ﬁéfomnf SforPa?e aRd BE Bmwa&&éﬁab%és bohe t Urning the

d 650
or ovi e SRER SoBESER TRe TSROl ERRoes b o7 RO AAEH posses from

t he val vdFig86, 9and 103, sdchncvapenenBrrves=siyortcesaible iand thi@forsd\duae eagiyous| y, t he

downst r eqy Jial 2 faces downwar dl y at an angl e of
about 45 egrees H?é'ga%l'%%agd%?ﬁ&wg%ﬁ%egl At such an ansg t he cover 162

enabl €8 the cbt fwer 152 isenousied ioghe dovwsisnatwal &g oidbaiPm it PoAS 842 and t he

on-of f  swhbwrin G148, HRe BReCiBS inkMds3 GRS ®HaItb22Mhice hastnefduate$hal@ coitgurst ri p of
dunnage thr.ou i |

Chn a0 B SRE B hE e BBl o 2P B St e RGy ST o 8, Lo 1
di f f er entDepsirdingdtontihe top walh§22 are a pair of side walls 624 and a downstream end wall
626. A bottom wall 628 is connected at its lateral edges to the respective side walls 624
25 and at its top edge to the downsiream end wall 626. As is shown in Figs. 1 and 8, the
bottom wall 628 is substantially parallel to the bottom edge of the side walls 170 of the
frame 150. The cover 162 protects such companenis 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 fo 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 iliustrated 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
35 10, and an on-off switch 644 for turning the dunnage conversion machine on and off. An
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700, 702, and 704 enbodyi ng the dunnage conversion machine 10. As is shown
in Fig. 10 17, the dunnage conversion machine 10 is nmounted to a stand 710
which is oriented in a generally vertical manner. The stand 710 includes a
base 712 and an upright frane 714 to which the machine 10 is nounted. The
machi ne 10 has an upstreamend 716 at which sheet stock material is
supplied to the machine 10 and a downstreamend 718 from which the machi ne
10 di scharges dunnage pads. The stand 710 has an L-shaped configuration 15
such that when the base 712 is positioned belom1a wor ki ng surface 730, for
exanple, a conveyor or, as shown in I g abl.e, the downstream end
718 of t PHiCHRRERNGEPOiRProWdaddn e C%\(?é?ﬁ%th@ wmths@e S Blosee e bot t om
comers ofrorh the vhias 8367k thei donagel eornbrsioh mactli@! 0s @dvantpeduslg, tsd and 710 and the

rachi e AuriBarPSa TN 85 SR ot UM Arsl LU bl dshe stand 710

i ncl udes pait o0 stack of 20 fan
fol ded sﬁwesget@wmlmwmﬁw angnglg; theeepverol 62 eablps shercarirdl BAE! 716 of t he

du? nagael 640??%%{9@&@ hufiéh 649 andhe WALSIT Bﬁtcﬁ@wm\é%asuy B&e@&@@hlll(est olclk
material alternative n ock ro
supporteﬁ'scé'iafgﬂ‘@?heoiwﬁ%g”@%%@m?'glbgwg@gs@ "&83??6 P"a‘f“g%oaé‘gﬁ‘ ,E,ei?{? to or

adj acent reatie testuaimdomitib@entdhe packagi ng system 702 shown in Fig. 18 includes
a palr of PaGAgifthoaliabkons. agaﬁed@.@sh&a—&hre% RhiaclaBRb Ylamsa dunnage

conver si on nachi conversion nmachine 762 is simlar to
the dunnéfe %ﬁ%?%%°%h%@"&@%@Fanﬂ@H”%% AR RN Bdd® above except
t hat- e 17 i g eage @BVersRinOachifc 1U i8 olditied Waestant @10 whid isickientedé a | nf eed paper

gui de as%&)@pr?a{}gl neismai@g q’Ré’\Qg drﬁamcﬁggb lﬁ)afse Hﬁeand%ﬁﬁgr@th{fy edﬂﬂlf@ge

conver si are di spose ove respec 1 nNg sur faces
766. Thewhioh ihp Macking Gis douri¢d. tTIhe me@@%t&haa@ndnﬁirﬁagenwﬁ\?éwm n machi nes

;g 523 I nl EhdeDstodonhatdtl is Hlﬂ:\bﬁ{d% meh%wnéim SrRSRREhdrEam eh@mté@eh Wrmsta.dl Eg st alt i ons
i nc ive stoc ch _stock supply
assenbl yH"?f'ﬁf’%P‘Ee i@@%‘%‘?ﬁgﬁ? u"f"'f‘%"rﬂaaﬁ p@_‘e ?Zﬁdma@ z\ﬁﬁi’})a??% YR St ock suppl y
assenhs y sithhas whel the bassiTd2 s petipnid baktvea warking surfehe73dpbt sxeamieend 35 of the
dunnage et 8, Q0sHTRA A g{raﬁ%( R stﬁ%m aafnerﬁ HPhLning16t OCK supply

roll or he as- shovvn mat eri al .. The stack of
fan fol dedendgeusr thg wrrking WP“@J?’% Thesbqligm gergerg of ‘ﬂ*ﬁeaﬁegﬂ@"g}’deéﬂbjs@ t her eof by
respect i vez $cth&iad dtahds'paaﬁﬂhgmiaaﬁmstmy bé Bldvaf eakilye Thé amighistapel y assenbl y

770. The t st rial i ersely

ext endi nf‘{g]"ﬁ?'?feé%“@%}%” o) 3'rrf)€djﬁ-'gl% gﬂﬁsmgﬁgérsg&w%%%ﬁﬁcgg séa%[gl&\\;e upright 5
gui depos fan fqidsl shpetstack heteg@l‘t'éléis nadedﬂgwetunetre@mﬂ 74§ of dhe %@@Pl al is trained
over an obﬁ%@roﬁﬁ%ﬁﬁeewms%s héeq difdde, tﬂmeet@to%k ABEHA bRerldlemBar 792 i's

nount ed s.to ers 794 which are
nmount ed 8 p‘é’ﬁ‘a “g'P g]eef@{“ ‘ff@ts th?,?h §lfﬂp3'?‘?c&}9'th€fr?’§ ﬁ\etsﬁ?adrr?{;&) ORE Flii deposts 780.
The sheetlispdsed kexttu @ adjatenptas stersd ¥100m t he i nt er medi at e
The packaging system 702 shown in Fig. 18 includes a pair of packaging stations
25 760, each of which includes a dunnage conversion machine 762. The dunnage

conversion maching 762 is similar to the dunnage conversion machine 10 illustrated 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
3 upstream ends of the respective dunnage conversion machines 762, in turn, extend
upwardly towards respective elevated loading siations 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 {0 the upstream end
35 of the dunnage conversion machine 762 by means of, for example, a stock supply roll or
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gui de bars 792 to the constant entry roller of the dunnage conversion
machi ne 762 and 10 passes to the downstream conversi on sub-assenblies of

t he dunnage conversion nmachine 762 in a manner simlar to that described
above in reference to the dunnage conversion nachine 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.
Advant ageously, the packagi ng system 702 of the present invention separates
the 15 packaging stations 760 fromthe | oading stations 768 so that the

packagi n 1 i S b r.formed i ndependently. Mreover, the
fan-f ol dg‘Hé‘Eﬂ%ﬂe"?ﬂE{%‘gﬂf EPER ek e B G gt fagioldadesnegt 5108k om t he
packagi ngMapeR [sgHded@dhe 1Tl igekthereoipy sespetive ERAIDSpatidauiddghsisnc] udes a
dunnage CTB0\EihS s@Bk STREKH AR St . dunn machi ne 10 except
that it dges nof ipﬁgge %ﬁgg?m‘ ZT; Shﬁ%é‘%&gﬁ}g@?fgﬁﬂgﬁ%@ 1WPH58. The
dunnage cONVErEPSACHEYAE baLIPOisuprorted et errisiby dimrespdctivormight ed to a
st ruct dr aguidepgateesf808 Gnothe gdider bae XG0 THG ShesbstR RRANIEdiRabveripr e particul arly,
the dunnag Vekal j ; IS, rted by an inverted U shaped
br acket 804&9'?'%% &Egsbgﬁgg'g?ﬁgf'H%Wge%%zeﬁéd%g’gp%?éscr@f’}gg@wtsie§'d*°n“|9unt ed to the
di stal erf8PGFVE side s¥RPad Members 79famhicivar@®purderdo aimkprbjedt perpdrdiculapaced apar t
| egs 808 fufn haeprdhrduiepebidaCkRl sBAARRRARA Basshd AT I FdASFa@Or Li on 806

e dunnage

and are t,he respective sjdes of t conver si on machi ne
800. Ups{!iEI ggtr%g rTEE;)ér#c’tt eeco&atﬂﬁgatg @@%ﬁe@ﬁ%gtﬁﬁamnvqr@nmmaﬁaﬁz ardunt ed to the
st r uctYir H2s9EDEE d@UBtreamecaavarsion subfassinentits of theaknigé edriversiogmbagisays 814 and

816. Eaclvegwi #haxmér shhifr & 01344 ' ' t hr ough whi ch the sheet
st ock m%aehj al . travels bet o%%”%‘%?‘%ﬁg't %’gggﬂhgg“é‘"%%n“\? §i%n machi ne 800.

Ching {0 JoFefpd pt throppesite ide of the ganaway FRdwmdkecstecksugpl y of sheet

Bel ow the™s
stock nmatassaniiesSTI0 avhseatralistordge docalidnk WS forthe fhn esliRAThER Bbo ratérr. t he form of a

Stock mater o NgataRay e BbRGo TS LD cntBioseR in ot copepite s
gui depdstP2ckagiga platiane &60 i thp loadieg statinas 76 sodkat tretpeciiagihg arsi gadinged t o t he

downst r edasks gy tepaprmidlindsféhaant, UBRURMne RRHICBARISGANGESL ON machi ne
he way of any packagl ng stations

?ggr IesbZ%%g&t@egw%ﬁ@%ahéEﬂﬁ%%%%%’@ggﬂfﬁgt reamtherefrom Referring nowto
Fi gs. 20 and B packesing syalensHwhFig. tntaigea ﬁ@mﬂ@&hwﬂsiﬁﬁhﬁécﬁiﬁ% agcgogilgcgugingga
ot aﬁﬁjgﬁgg"iﬁ'““?es’#%ﬁg?ﬁ%ﬁ%ﬁ%ﬁ@?ﬁ%ﬁ%@%ﬁﬁé BP sk PREQUR | vent i on,
Except® &% i Page Gonvetsion maghipa,f00dsmerandéddronnandivomec®d 0 and t he
stand 91D asteiciusl b\sma@‘t&)abﬂ,t for éﬂamfﬁaﬂwirgﬁou%ﬂI%E:ﬁfwsre,:%agfcgflém%:?%g r g unnage
Fofer ence maer o 2o Lnddine 06 s Rl nunposalfpedbapetent Th
of the U-shaped bracket 804 is mounted to the distal end of the structural
member 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
- 30 structural member 802 there is provided a supply of sheet stock material 820 which in the
llustrated 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 818. Advantageously, the dunnage conversion machine 800 is suspended so as
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10 The stand 912 of the dunnage conversion system 900 | ncludes a pair of
upright guide nenbers 922 to which the dunnage conversion machine 910 is
nount ed. Each upright guide nenber 922 includes an inner side wall 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 su t menbers 948 and 950 are ne dt d extend between
e gui Al pRAEBiies s 21 RepolTg SBpons 1k See g et PR e nber o 922
Unl i ke t lnpstebanicbrefdm. t he st and 912 does not include vertically extending
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menber s 2, for exanple.” The stack is then tilted clockw se until

di agonal I%’F‘B?fpom te coners, for exanple the right front corner and the rear
| ef t ettomer i nTﬁeImndlghﬂeﬂtlﬁeedtmda@rmmmmrsystemsm ihgludbes paeat updight gui de nenber s
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st ack hen shifted raLL%)ééotheleft to
6. appr ok ANER) aEoTHRFERH R SHRY BEVRRS S1He THIER SPaLMATRS 930 (Fi g.
26) . As andseand df thelghlde niemberk 022 dghlisdire starsd 120 the Bahdg 12adoes w0t halpdeur ed bet ween
t he i nner d the front and rear guide walls 944 and 946.
The front" @ﬁ%@r@\é%ﬁdm C%%e \?\% | s 944 and 946 prevent or at |east reduce the
li kel iznood of Figh@2$b dlbuxirate seaveniiaiyian grasplaneethesaf Radiod §stagk of Bwar dl y out s

from the sgligghedttock Whicli® (Fﬁ{l%) bé’iﬂ&rn 15d GlRie\WRdnibers 9380 BliehEEfranepect i ve gui de

nb 922 I k I h he stack f
Tovi ng | 2009148 5 71 WePRETE Sy Sk Tesetimite i BluRe el i s 1o
parti cul aaldeywausmﬂndmﬁgaﬂy grésderstiearik dlﬁambeweémmmmmostlewatofﬂjﬁ t o anot her
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i nserted g%
25 the gunde 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 corners, for example the right front corner and the rear
left comer in the illustrated embodiment, are in between the guide members 922, as shown
in Fig. 23. The right side of the stack is then moved towards the right inner side wall 830

ap  so that the right rear comer of the stack clears the right rear guide wall 946 (Fig. 24). The
stack Is then moved further towards the right inner side wall 930 sufficient enough to
enable the left front comer of the stack to clear the left front guide wall 944. The stack is
then filied 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 944 and 946 of the

35 guide members 922 (Fig. 25). The stack is then shifted laterally to the left fo
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1o nmenbers 922 by first inserting the right side of the stack, it will be
appreciated that alternative nethods nmay be enployed to insert the stack.
For exanple, the left side of the stack may be inserted first, followed by
tilting the stack counterclockwi se. Also, it will be appreciated that any
stack of fan folded sheet stock material may be inserted between the guide
menbers 922 according to the invention. For exanple, as is further
described below 15 in reference to Figs. 32-39, the stack of sheet stock
material may be in the formof a bale that, once inserted into the stand,

be depal ed | far feeding i ing by th
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948 of the stand . er end noun d é e _(not shown)
proj ect i R§CF BaY hpirprtsd firstoieliowsd by Hinadhe Packicpentersleghwiser Ao, fiailibe174 of t he
frane 15Qpmrécidtéethatdinpstagef CRMdIGIdSheR saiChatael MdPbe iFaetbd PaweEnithg nechani sm

980 i ncl i t. CONpr £ssi Qn ri.ng 988, and a
gui de br égﬁép g@'g%g B%a%%“%@%b ﬁenla\?e%g%%%g?g’%gweh%gs fg%‘?%‘?ﬁ%ﬁ%&’t"?ﬁg t herefrom a
pai r oF dpefegnee ivdigst 32q39, jhe steck Fgbeet Fhek materiabyey keonthef@imeha RFle machi ne 910

i's mount eht, loficd iRRrE@kdithd arkOSbyPbedRBaldd B réleddd simfor ilfe}eaaﬁbqﬁt% ahgot shown)

projecting inward fromthe bottonms of the side walls 170 of the
SREER PR

conver si GAVTRES ogrveREn P8dMeR1i ot pin 1000 coupl es the forward end of
t he nmounti ng Referohenowd8 Aigs.201 2leand 2P3 ¢ rtheeditinagle coiversipasnacitingoressi on spri ng

988 to enaflage EGNELLY HatMintdbad Qfgg%ﬁgﬁgd DBk WBRPoR \Ilshfhlﬁﬁ%lﬁ:}% N9, bracket 984
and the gas conpression spring 988. The gas conpression_ springs 988 extend
downwd? d PR BiRquRtngfeReRaNiIST 98P B fromg Miew inrigr €0, gh b ThedtiRg8en  t he i nner
and out en78 aitenavatihgSméBahisischsd 3RabnS thé lhnbgsetdionanatiiné gid todsi de nmenbers

02 oo SeBEAOBLAON ol DB RRIE S K30 A DG Tor £ 0 T
sui t abl e pati¥pnshovt in Figs 28 apd2as. t Bredioingd yonvérsion machine 910 is pivotable
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 comer thereof. 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 cther 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 984, 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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io inner and outer side walls 930 and 932. Projecting fromthe side of the
nmounti ng bracket 984 is a pivot pin 1008 that couples 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, |like the gas conpression springs-988,
extend 15 downward fromthe nounting bracket 984 between the inner and
outer side walls 930 and 932 of the respective upright guide nmenbers 922.
Each gui de bracket 992 is arcuate in shape and includes an arcuate shape

slot 1012 therein. Wen the dunna% conver si onf % 10 is pivoted
rel at i venegine9a0 §moyptedtphemeyning pRstsioR ya ag9isor ippgs zﬂf WBt ackets 992
slide al mgctmblmwemc@nmemudmsoﬁthé kide Walls d20 of tieb chOBBsiananagtinele such pi vot al
movenent, 20,:1ng RRAGEIS oSS ulrobiaf AloPFe BGuARISHRI SaTBkat Al ¥

supporte nE)ey1 res | ve rel rcing are sandw ched
bet ween énpar endiof ﬁ]blgys mr@@@@fe@"ﬂ@)%&i@eﬂ&h‘?e’?‘ata’ﬁ@'VBtﬂltr@?VemgmaétWﬁﬁl s 930 and

932 ofg tﬂﬂ@n{oﬁﬁiﬁﬁﬁab%@gmn{i@mgag%rﬁﬁem% QSQﬁheEagcammm conversion
machi ne 910 pi vo

I nts relative
[0 the. st Sapeg dpiay Jopalt Gl Haaigr? Abad oy hER=PRETT Ul de 28
br acket sth@#decamd otitensidd walls1930hand §82 didhe resbetive Gprighhguids masnbefsda2t he t er mi nal

& 101 th d
regdslgm*rﬁbero?Erﬁ%ﬁé & o £ gab%mﬁ%%%]dn@pﬁr@eaagwmnea w@ns,v&s%% ok@AGHy t he gui de

| ar mechani sm na ‘%ﬁ% itably
connect eHVqt@'”ﬂH@e“ﬂﬁtrﬁ@&éabU@HW%‘? B3 sHiigbls PRanerg %Dﬁaﬁ'tBP” XU both of the
nmount hongmﬁa@hdta!ttérfﬁde&&ﬁlsganah@emthe dunnage conversion machine 910 at a
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differ enPragl@F 1% P\"geahﬂ'f’%tsﬁggﬁp? @Egas ??H'@ OWf']&q?rblBé 58%n i n Fi gs. 27
and 28 bwnmaﬁmnoﬂwe 8burtthgbrgdiet@84rteiveto e Irmﬁmnﬂlwetegw&j@a"m?m{@t s 992.

Speci T C@% éffthet ok qg'lgmggfdle%ﬂe% 9238E c‘ﬂb@ﬁ@@r‘a&e@ﬁﬂ%r@@t@mbet ween a
pi vot ena SItio "Vor desabl ng or | ocki E%HS‘EOSI tion. The

knob 1026“%#@@%‘“0*52@5%@02%?9 Sha\Rﬁ slghi 0 4 thersin. (Wheg diedyprage Phent is
accessi bhfachifemtidvosdddgatit d tiestahiagiad aB3@ iheinkigs 678, aielgyide bradkett ed to the

guide ro 116 to rovi.de for..such, ro I rring to Fig.
9. “the. Srniva o b oeul St M berdl RbBY fud Bl mae BT 08 12 Tons
1030, 20 03Be anpdsitbGBds of drectvideand 1946 areretetabiy supbprisd oy yespegtivienfordng t he radi us

of the g 1026 HbPAE sarRMEndd tseamwaﬁ@éanamorn%d th thaGlreinmelolilen 1038
ext endi n%Hbet ween t ent ati ons, 1030 103?%5%% 1034. The arcuate

i ndent at ﬁgralwgancg%?fﬁﬁéesge@ﬁequg SHB B ctively to the three
di f f erent postHeidnnsage nonwbrisioh mathinecR10 ig@table tvawide camge of angular

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

25  brackets 992 can fravel on the guide rod 1016, 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 o the dunnage conversion machine
910 and/or 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

a0 dunnage conversion machine 910 fo 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

as the guide rod 1016 and the guide brackets 992. Specifically, the guide rod 1016 is
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1o machine 910 may be selectively | ocked and unl ocked. As will be

appreci ated, the guide rod 1016 is rotatable when the center 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 segnment

not ches 1044 therein. The axial wdth of each notch 1044 in the guide rod
1016 is slightly i5 larger than the width of the guide bracket 992 to
enable the radially inner arcuate portion of the guide bracket 992 to

slide the i vot enabl | osition (Fig. 29 the guide rod 1016
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I nge ., Inner arcuate 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
912.

When the guide rod 1016 is rotated in the indentation 1030 to block movement of

the guide brackets 992, the dunnage conversion machine 910 is in an operating position,
3 atop the stand 912 (Fig. 20). Fig. 30 shows the gas compression spring 988 and the guide

brackets 992 in their respective positions when the dunnage conversion machine 910 is in

the operating position. In the operating position, the gas compression springs 988 are

compressed, and the weight of the dunnage conversion machine 910 is cartied

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 stanﬁ 912,
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10 978 in the front of the stand 912. Together, the gas conpression springs
988 and the guide brackets 992 of the nounting nmechanisnms 980 sinplify

pi votal novenent of the dunnage conversion machine 910 relative to the
stand 912. The gas conpression springs 988, for exanple, bias the dunnage
conversion machine 910 to inpart a sonmewhat weightlessness to the dunnage
15 conversion machi ne 910 when the dunnage conversion nachine 910 is
pivoted relative to the stand 912. The gui de brackets 992, neanwhil e,
gui de novenent of the nmounting brackets 984 and consequently the dunnage
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conver si on Magddmig 18 #. 20, when the dunnage conversion machine 910 is in its operating
25  position, the dunnage conversion machine 910, and more particularly the converting stib-
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 upsiream 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
30 from the packaging area around the system 900, while the downstream end of the
dunnage conversion machine 910, and more particularly the outlet 650 thereof, is
conveniently oriented towards the front or upstream end of the system 900 for £asy access
to a sirip of dunnage discharged from the outlet 650.
Referring to Figs. 27 and 28, by tilting the dunnage conversion machine 910
35 forward to one of its servicing/loading positions, access to the dunnage conversion
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iois sinplified when the dunnage conversion machine 910 is in a
servicing/loading position, as the feeding end or upstreamregi on 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
hori zontal access to the pulling assenbly 328 to feed sheet stock materi al
into sane fromthe front of the dunnage conversion system 900, and nore
particularly 15 fromthe front of the stand 912. Al so, feeding and routing
the sheet stock material around the constant entry roller 196 and the
guide roller 1064 is sinplified, as substantially all of _the travel path
of the shedinedidHloksentgnggndier peadingsapedy W@'%?CL dMW%@#fMﬁ%‘P& he dunnage
conver si svicngRdanmy Petioné\srovitid inuttile pgigis efcicatsedror dlampleosheariiet til ti ng dunnage
conversi on _machi ne. i [ . b RS Fiddan t hat
obt ai nabﬁ?u n%% cflﬁ@%gﬁﬁa}cgﬁe_%ﬁog%ﬁqjt%ete%p.)r‘cg]gbé\%/giﬁg_ﬁétjﬁoﬁ FHES o gﬁ\r:%%e conversi on
machi ne @@ 287the dunnagef conversieremaning 910 i et least eartiallspvasier AR is d8RSPh wi dt h.
thagl Fshesdﬂts]lgﬁtﬁllﬂ%to‘@ﬁﬁ‘é‘tob b@nél&rmegdgénd@gt.dﬁaeraaam@rrd&pﬁé’&nanfofuﬁeesmt and 912, thus
enabling the_. cover to fit therebetween an e n conversi on
machi ne @T@1%'SBE°LFi1$Ft6‘é§reﬁﬁ{r?m thelr QRS REY "’Ea%q%g?‘?gr%ﬁ"@%% the frame 150
abut's or h@ixerealdShus awithl thesthoot! 054 drenexp an giberatoer deer 26Y AaNiH@ACess022. Details of
the dunngae CompGiehls Chng%nemgggo&&&s@ﬁ RiasiHeW0] o 4sdfe cohder@iy@ue8. The

|

dunnage conversion na > I's substanti al I% t he sane as we af ore
descri begsemblienafien: il fepdna i shrgk ipsdnte fe durnaogpqyuersion Agchine §10° oy o npl e) |
excepty ap siafifgdivbesithe dafiriyd convérsibimachinean als i sarviergy/loddidgeposier ence
nuneral s_r esent || : . 1 gge conversion
machi ne. 100 [srarg g S5y EARBORATES ofthe ey GRlbfizzs B8 ISR, LN P ete
1060 whi fekes the frontpithe dunnage donersiontsysten 98Q WS 1adISeRE oRYrele "8I i s 170 of the

fr f’ige 1|591&fanﬁénﬁhdﬁ%}mg&:e§ﬂewpﬁhiﬁ@aﬁ&ﬁmmt&ﬂd@d siideestoqrahateiam end of the
gul de p ate

¢ 1060 h i p,1062. A quide.roller 1064 | i.sposed at the
downst r el %‘Hﬁ%\m “P‘%E"“g?ﬁt%‘gd@gagﬁlcg?@%f@éﬁt%#q' gndrl'rg?rStDé{ﬁ?U%iupported at its
opposii efremdse flogt df ke stand ©12valiscs fekdify andrbutikg thelshest Stockduaierigb@ow¥nver si on

machi ne , i ¢ i ek ekde  the
oot abl Eog A R A g T Ot o 220, The

_ . , .the qgé]&e béhs 20
path of thedraxeleath otiheehesheiecs matarakispesessivie e BR KM gL e GiV&%si on nachine is
i |1 ustr at@flelsion Batsm 200. Fi gs. 27 and 28. Fromthe stock supply 27, the sheet
stock material_. . asses 0 ; i | Dot t of the frame 150
and al ongsi dé&ﬁvﬂlgbeg?ﬂp{fgatﬁﬁQE%%%{“@ngﬁ%g???H[\)l&fé'g@ataﬁgrggg s- The sheet
st ock 2eatidabledb posiionhiewertthani thas ghtainahlmiey tharlignfieseribed spaneard 1194, From t he

gui de 1 olyl &lagd MfdersibiiRasHiRen. FhiosKadiRERIby Hle BAFIESbaOEEH digthor  under neat h
t he gui de panel 19

Shoet .t Gk R eestiins Rk ARoH Ser el B s Ba& ARt 05T of Lor 196,
The constcaver 162 to fit therebetween and the dunnage conversion machine 910 to be tilied 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
30 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 210. The upstream 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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1o entry roller 196, in turn, guides sheet stock material downstreamto the
converting conponents of the dunnage conversion machine 910 in a manner
simlar to that described above with reference to the dunnage conversion
machi ne 10. In accordance with the invention, the sheet stock material is
substantially contained by the upright guide nenbers 922 of the stand 912
and t he dunnage conversion machine 15 910 so that | oops or undul ati ons
exhi bited by the sheet stock material during operation of the machi ne 910
are prevented or at |least mnimzed. Advantageously, the travel path of

t he sheet ter| a I ntai ned substantially inside the machi ne 910
or In cl gg'zﬁaggg%]x?rﬁjlo? Q‘af%“etwg%ﬁawslﬁem@ws'%m%ww@ 9['@/ fiqgs gotdiclud® paper | oops
f or m ext élnmvotablsmfmmmmblygsa orﬂ@gﬁidebarngomuzm Fi gs 32 to 38 and

Ct Ock matert ol TR s o R Pl R Bonadt AT 8 wpdlle e pr coent

stock mat Fr %q?%l
i nvent i orlUSHRtRd 1ieartin Fige£7 ead 28.0from fhegock sumply 2£nfde ste@bstonynategalused i n
g onnlecﬁ | @asses thivugh the@pertirig ih the LIRS FRRVIBH %h@éloﬁé!glﬁg th%%idéﬂ g8nd 910

i scl ose | t t abl e dunnage conversion
nachi ne ggwéngtﬂ%mp 1%2 ﬂh%aﬁpgﬂ‘i%egfz%%ng'a%% thgn ined pieymd Qﬁ&”’i‘?LOG may be
easi |y stdeelfo4ntiosithe sudespler 1254, thend}eemowmatadelspassebeﬂndmb ow, easily | oaded
i Nt o t he uAdEMAMEhEAINLIREAB0 mlngﬁnﬁééaﬁﬁen}%ngﬁ% o%h%ms ff which the

dunnage SRR etr% rg rTF. t]] ci 910 ar’e noun the bal ed stacks
of sheet “St g%ﬁc TRl 5 fheR Tgiped syl theroppsiant rptryrraliss 196y hpeoneiast | y spl i ced to
anot het sntaoklent 96 inden, pides khewbsteukinalierialidwidieanad B carivaaig 1100 i ncludes a
stack of g§ £ 10, a nd a pair of
transver gg?é}n Egegg:ge %J“ﬁgéet%%é‘%?#of%é Gﬁ%aos'%éwh%‘?r S' @Ct?ﬁ"?tt% terial 1110
i ncl udes?@ ""5 refRsenee i the dungpgesseparsien mackingd®.eri al that are fan fol ded into
a rectangul an aetbaiekce withehesifventish, M shcet éi&cktn%ﬁam&ub%%ﬁﬂé‘llfcoﬁ%ﬁhg@nce of

rectanu .gn style one on top of the other
rect angubgine BRI B0l bEDLARERL A0 LS Sne on Lap of the other
mat er it 91030 lpopgonungulatiproexhipited tyrihelshBet stick owaterial Sdrirgiogerath®d, rear si de
1136, | efte nsdchige Qﬂo%e Bragnkdd@i bt lé?alsﬁ;%m:%lég ﬁ&\%ﬁtaéégu%geiﬁe tga%l%?ﬂh%f relating to

an exenp ta k heet stock materia or form ng sane,

refer encéh% ry]rE%StB rﬂ%ﬂ” B""19"éa“eﬁaw%‘aiﬂnﬂmgwdsthswcmv@,gmfnwiossz 767, both of

whi ch ar grosigéy Qrﬂwnaahlnetgm&smstlllglaeenciﬁapél’rl@nppfcﬁr&%ﬁtbmhﬁ&ﬁn@fmaaﬂneand are hereby
i ncor por g§ged herein by reference in 5 their entireties. The jacket 1112

mai ntai ns the stack of _sheet stock material 1110 in a conpressed form The
jackef® 1112 ¥ oW de Figs- 33 i838anH Fight theredx shsiwp foveexamiplary, bafedr  exanpl e,

car dboar etacks opfan fided shde Siodiafidtertal 1111;@2110219;'16}141&@ 1408 rh%@éordé%etvﬁt'ﬁ‘ flap or tab
1150, a fhregl‘”é%ent[?ﬁgrﬁi'ﬂ 2218 s BRPARS! 11321’?104 R T B NS egha 00 and a rear

bottom f
connection with either of the dunnage conversion machines 10 and 910 disclosed herein,

or in connection with any suitable dunnage conversion machine or system. The baled

25 stacks 1100, 1102, 1104 and 1106 may be easily stored and/or fransported and, as is
described below, easily loaded into the dunnage conversion machines stands 12 and 912
to which the dunnage conversion machines 10 and 910 are mounted. Also, the baled
stacks of sheet stock material 1100, 1102, 1104 and 1106 may be easily spliced to
another stack of sheet siock material.

30 The baled stack 1100 includes a stack of fan folded sheet stock material 1110, a
jacket 1112 and a pair of transversely spaced bale ties 1120. The stack of sheet stock
material 1110 includes one or more plies of sheet stock material that are fan folded into a
rectangular stack. The series of folds together form a sequence of rectangular pages
which are piled accordion style one on top of the other to form the stack of sheet stock

35 material 1110. The stack of shest stock material 1110 has a top 1130, bottom 1132, front
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1o separated by four transversely extending fold lines 1160 (Fig. 33). The
fold lines 1160 facilitate folding of the jacket 1112 froma substantially
pl anar pre-folded configuration to the folded configuration shown in Figs.
32-34. The jacket 1112 is secured to the stack of sheet stock material 1110
by the bale ties 1120. The bale ties 1120 may be nmade of any suitable
material, for exanple, nylon or 15 wire. As is shown in Fig. 32, the top
panel 1154 of the jacket 1112 includes a pair of rectangul ar shaped
openings 1180. The bale ties 1120 extend | ongitudinally across the

openi ngs Sjﬁalgg%a%grox %«? %?t the center thereof. The width of the
openi ngs SF186°% €2 499 Yrb: ?ﬁ/ P8 angLightsice WAt fror Brthendetaliprpiatingiand, enabl i ng
t he bal e apiexsnplhPQacoof siredt stapk nakesibleARNiRsAedn® fdP Gon@RG ¥, Rifdrénte 91 @S ped via
t he openi the wi,dth of the
; %eﬂréﬁgug%éﬁtmc{% §?§)"ﬁ3aﬂd§b§f7673noth glpﬁhgl}eafsrj@g Sack of  sheet

j acket 11 IS substantl ne - as the
st ock mati&assignee pithe Pﬁﬁwtﬂrﬁ@t'}?'&@me heraly inpowsratedthereindy esfererive il ef t or ri ght
si des 41%@irantitetbd40 of the stack of sheet stock material 1110. Also, as is

shown in Fig he. front bottomtabs 1150 and 1158 of the
Packe 1115 IREEI 1AM eRE P sBRtw e sogmainlel CAdiE DRSS ot ock
mat eri al famidhe jackeb B2 new by m2Be of apysuitaite fiddbier aiérial, Fee @xdmpe, exposed a

1 ansver sgmisly BasReThORcRf 11 SRRl Prt bR lepbEs 1 RpSpling Sheet St ock

material 1 g adhesi ve or a doubl e sided
adhesi ve f"?i 152; a;top gondf 1104 Et@a’tﬂﬁ'@e'ﬂlﬁst @vﬁalrfazbowmﬂwrﬁbddﬁ& of sheet stock
mat er il sdgbioed ti?ﬁmr&dnhwem&e*tammgfo!cﬂlﬁawﬁes (T:@cmpa:me%kbnﬁeamged lines in
Figs. 34 i i s n t ntestr|po
adhesi vef%rllgte%édm@bhﬁé ,4[3 ﬂéﬁ4&%@%\%&?%%%5?%@prel'}ﬁ@egfmg%‘ﬁ i3jign fo ayer 1190 and
the rel ed&dolfsdrenfiguration stown i Rigso¥2:34. di agonal |y rel ative to the rectangul ar
perineter of TheekdahiDEsddhRa t@%eht@&a‘ﬂsﬁ’é‘eksteékr%?@rﬁtﬂ% epgierial 1110.

Th dh d t t t t f th

bot t om ﬁ%ﬁﬂ#a‘( NI R o Rt U
the réf edie Ay lﬁlelT'OWIlilQElg-e"th bea tbplpeyed hth4tohibe faekdt mbtodncluebs & pair 35 bott om 1132 of
the stac lfec&f'l%lﬁeﬂ%ﬁé\xﬁatoﬁ&lﬁwggmﬁ AL ?a"fé-#g ﬁﬁﬁj?)jte(?lé mn@tﬁﬁhlglagﬂcfis tbg xi bl e pul |

straps 33 g‘[ stack o is secured in
t he Jack8?enﬁi Boﬁﬂﬁr%ﬂi'ﬁiielyayﬁ’ﬁé‘ﬂ%erihf%f akhe wWidiihefiificepeniagsidéhist he front side
1134 and skgbtyrwiddr tren 136dtb bf thé Runsdnaaid, aﬁabnﬁdlﬁ@ba@ﬁmhzm@&e%ih@l 1110 and the

respecti refag &twﬁ@gor{ﬁ%ﬂf%@gd?w ;l.n52 a”g'q‘{f %g@ of the jacket 1112. 5 To

| oad t he stac HE St 8 for exanple, the bale ties
1120 %are gr a“éps%%hovmw igre 32 @rA4nige witthgd thejatket412a bestastalicks 1100 is |ifted

and Inselﬁsélﬁéjasbﬁé WRIBID the R KIS sh &t btoSUhalsr i PITB Sdnd t%&k&“‘!?f@oéh&nd 912 in the

Tt oS b8 R R Sodh P ot e ot et g dmry, "
Al t er nat pvie ISlquntllhElgb@Eéd the it arkilrS4r booym tabs $150@ke (M 53topihe RO her st ack of
1112 extend under the bottom 1132 of the stack of sheet stock material 1110 to cover only
25  aportion thereof, leaving exposed a fransverse middie section of the bottom 1132 of the
stack of sheet stock material 1110.
An adheslve layer 1190, for example glue or a double sided adhesive taps, 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 fonger
3 than the strip of adhesive 1190, covers the adhesive layer 1190. The adhesive layer 1190
and the release liner 1192 are disposed diagonally relative to the rectangular perimeter of
the bottom 1132 of the stack of sheet stock material 1110. The adhesive layer 1190 is
disposed approximately at the center of the bottom 1132 of the stack of sheet stock
material 1110. The free ends of the release liner 1192 extend beyond the perimeter of the
35  bottom 1132 of the stack of sheet stock material 1110 and form a pair of flexible puli straps
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1o sheet stock material, for exanple, when it is desired to splice the two
stacks together. Also, any desired quantity of baled stacks 1100 may be
stacked one on top of the other, such quantity being limted to the height
avai | abl e between the base 18 of the stand 912 and the dunnage conversion
machi ne 910 t hereabove. After the baled stack 1100 is | oaded into the stand
912, the bale ties 1120 are cut 15 and slid fromunderneath the jacket
1112 of the baled stack 1100. The front panel 1152, rear panel 1156 and/ or
the top panel 1154 of the jacket 1112 are then pulled upwardly and/or
outwardly, fromthe stack of sheet stock material 1110, as illustrated
for ex ar?'ﬂ%@e“tt%ﬁ%%ﬁ?ﬁe? Hogkimpterialal 11q s spetsyd in Be isckal 411@ne Pénove t he

f rgnt an?tra;maiﬂga)m‘btcm’(ww a&tﬁea[lﬂtﬁ?fr@ﬂﬁdel‘ﬂi@$ aml‘ regﬂﬁ:leJ 13648 thelslaki of r]?m C and
under nea sto er pe front an
rear bott ger#t?tg%ﬁ%%%@?ﬁrq%ﬂ%%éesg?c “"’r é‘ﬁ’&) e?rrpﬁ?ﬁ'%‘ékgﬁ’?%”%’ﬁ@h ®tack of sheet

stock mat@ketdN121110, the stack of sheet stock material 1110 falls slightly,
that &s a dlﬁl@étptﬁe Sﬂb@éta&qmd'*ﬁtottﬂyéaffﬂ%%? f&fexénglﬁﬁ(kk%%@theslﬁ% to the base

18 of the_stand i f a stack teri al ready resides
in the st 5%%{%’?%‘”3 Shenngsd(ggandithehaled piagk {100 lisdifted anpiinsesed hetyeep enoved from
t he st andheuwsight gide mbpber PRESH e steine OfRih the RdnstdeaditeddR% wifh t he rel ease

lt hgeépiﬁ?ﬁ?}ﬁé‘%h B, 222800 il SRR B Noroo B0 LRGSR A 815™ Thus. e
jacket 1PiPesg %@ed“"?‘ﬁatﬂé'y:tthq ‘?9&9 stk btoRamaibe etaphed iafpnlanetieal stack dfe r enpved
from tihe sbemetdck r%té’nai Fdr evdrhgle, hﬁerﬁﬂ@ﬂ@ﬁrb@fo%ﬁh&efﬂ%twé BRclsapk@br. 1112 may have a

width le ht qui de merrbers 922 of the
stand o130 40l aB R of SRR, 1105 mabbe et Span B i Hrmoul o be
necessar yuch Wﬂmtﬁ@%émed)b thethelght avaitable batben habasb180f fhe stampgied at op anot her

stack of ahllpeUunsbOLIaBbRmbdtine SA0thfebidis, desired to splice the upper stack
1110 to the | straps 1198 nay be pul |l ed

to renove thée {hgigiggPtlaﬂ‘e{r%qyfé%d?q'ﬁﬁlﬂﬁeit%@ﬁz “leﬁ@'et}ﬁﬁéﬁoﬁ%lk 1110 and the
| ower 15t @odksldiremaibgernentretup msiest t tie oatﬂbealed/ﬁadkalyecr Tht 9ont@ansd p182he bot t om of

Lhe upperreémmgéapdfor HeopBRi 1o b hOEMPPRD oAU AGTAL Slgel =t ock mterial

resses toget f the upper
st ack 11f rfpytwarily avay fogthg %P@e@ﬁ@%@g@ﬂdﬂﬂ%& ilusiteted Bt ack of sheet

st ock mategdnpd by i@ hﬁﬁg 68, thé‘ﬁWto siitd ARd refRIPHE RSR And RENRRSGE Ween,
S railing end page

adhesi vel ect, a

of sheet ta\s{)ts 30 c"1:’?711(5'13 gér\él1 e g?&?th@ %{S%P"d&?‘ﬁﬁtﬁt@fﬁﬂﬁ'%'?féh?ﬂéto%'a@f?% end page 5
of sheet 1810 Qacertheéontznd ofar bdtom tahsdn 5G4racIk58 &k gsnovairambendath sHaow anot her
enbodi Meglaciodt sﬁeeb@tb@«dn&&ﬁdﬂﬁ 19 tné Qgckfo%@@pst@ﬂ%rtena@q?&#ﬁllsgé‘ﬂ@ﬁk Ry 1102 in

accordance th th I nvent 1 on ‘erein, the
bal od st EASHYES Gl @d‘?fs‘ﬁ’&‘fﬂeﬁ%‘?ﬂ”gﬁ jRoket 1ddgnio fgg basedl8 of the earis¥ererbed bal ed
stack 110@.stackof shes stelvmptatial Riregdy @sided ih the stoad 8T MeR tovuestaks represent |ike

cormponent s Ortpb &Rk M$$2 is then removed from the stand 912, thereby exposing the pull
25  straps 1198 of the release liner 1192, In the illustrated embodiment, the jacket 1112 is
wider than the span between the upright guide members 922 of the stand 912, Thus, the
jacket 1112 may need to be tilted or otherwise manipulated to be removed from the stand
912. 1t will be appreciated that the jacket 1112 may have a width less than the span
between the upright guide members 922 of the stand 912, in which case no such tifting 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 liner 1192 from between
the upper stack 1110 and the lower stack thereby fo expose the adhesive layer 1180 on

35  the bottom of the upper stack 1110. The weight of the upper stack of shest stock material
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10 The bal ed stack 1102 includes a jacket having two jacket pieces 1204
that together mintain the stack of sheet stock material 1110 in its
conpressed form As is shown in Fig. 36, the width of the jacket pieces
1204 is narrower than the width of the stack of sheet stock material 1110
and, like the afore described bal ed stack 1100, the jacket pieces 1204 do
not cover the left or right sides 1138 and 1140 of the stack of sheet stock
material 15 1110. Each jacket piece 1204 includes a top panel 1220, an

i nt er medi at e panel 1222 and a bottomflap or tab 1224, separated by two
transverSﬁb% extend| gg nes 1230 and 1232. As is shown in Fig. 37,
the i nt er Teof RPESERH ?Dmm r@lingendaaap pidiciipreratack 1H§w8d thehe fr ont

si de 1134om¢badiaaencsma¢e oflth8Bwer stdck ef shkatGkock nakhifie Theddpediven@meer i al 1110. 20

The top paseksmitess ter lation to one

anot her to covep;lr d%FE%&ﬂEérPP%EE! acegé%uglrjg q(;egrt)o ctt%sé’ f%TSO of the
stack of "&jjpagnd §F’6%‘Rf tétoplgqnatgqal the ypper Siﬁobwmgiﬂtelhhdmabmwaspaced by a
rel atlvelo;'shmarstawwntalt@amfweweggggk Like the front and rear bottom tabs 1150

and 1158 of t 1 tom bs 1224 of the jacket pieces
1204 ext end uﬂ er ﬁ"g&bi‘f"f’éﬂ?fﬁe{ﬂ ‘Eﬁem"trﬁ iﬁa}éﬁta&’r °fsfﬁ’éf€lde§4"6€tk matlto erial 1110
to cover sk jatpeal 419200 eewordandeenith tfe, prdsestiiventionx Fxcepithsaledcripaasiemsirs e ni ddl e
section affe Hoh@ sﬁeﬁﬁmusléﬁé’ta&fau}theesan%ta%% &aﬁ%%ﬁéad%%f%&&a%ﬁ B ‘gl 1110. The

top panels 122q 3?‘? %ac ket” pl ece ener al oval shaped
openi ng 1PAGVLFF@yres ?’8?%“9@"6’”@6@?%“?%P@ﬂ?ﬂ*scﬁiéqﬁmf%e human hand. The
top pamel s 1TR®akdsack MoRirdkdes Hadket Ffing rw]écsk@tr;ﬁ@bw.@wﬁetdgétmgl tudinally

d dashed |
Fro. oo, e 28 Sepd sk pa3 | O decapers S bRk B Banel 5 1250 10

form a pd&i% Sfhenddi e indkebpipess 1204rieinariewer then thewvigth cgtm@tacfocnfssma st ock

nat er i Sl sfb&!OrﬂateﬁsﬂﬁJ é‘nt;l[ kb @k aftRSddsbribed biiel Q¥ 1168 tHe‘ié‘cKﬁtmeQé 1204 are
secure

h h b| t 1120.
The bal e P%ts ‘%i%qar € ”Qg%é?ggﬁﬁaﬁ %?5453"%/&‘86?%9]}6'1?%" W?gerlagare I:ﬁZs 1244.
35 An'&dAé¥kve layer 1190 is applied to the bottom 1132 of the stack of
sheet stock pHhRickel :eéeli%tl e tB;?ba%@Fﬁzb a’i\%%-ﬂné% ﬁgﬁéﬁ{ﬁzté}lﬁ adhesi ve

| ayer 119 ndﬂa gab @%ﬁs pal r stra e stack of sheet
st ock nmaf P i éERﬂ’%‘EF Ryriwg Wsyeamnenﬁjn@@@qusz@ao anche pul | straps
1198 ar e 12¥ptAsiscsholye tnilie 37, thesintemeidiateqdaliels 1472 of he Rickstiplesh2@? 5 and rear
si de 113@0\féﬁthéf}8nt§¥d§%3 E mat er i ah 1@( and. i nternedi ate
panels 1222 th "‘ﬁ&?g{é“é?% tﬂe S%‘S ?f(? %e%%}ﬁ rB%‘Fr@LﬂgP ack 1102 into
the sPhndhotPp parely12g a’ﬁﬁdéon%waﬂbp oprweits! relati@A@onesanetherde povat ong t he t ear
| i nes 12 4#Agiainkiyrspadel pomanislof ﬂzfe 1440 BObihd ARlloeshedPdBy mibRaNal €s 1248 are
grasped \éhuaar%nﬁ R@ngy g % Fﬁw the bal ed stack 1102 1s I1fted and
i nserted i o PECHAVTRIGTHPY 8 AR NREOMIRBYPSe 630 Lo thaflontandiepro12 in t he
manner d&eiom thiesd! 1836 end1158 of the jacket 1112, the bottom tabs 1224 of the Jacket pieces

1204 extend under the bottom 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 paneis
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 to form a pair of handles 1248 for handling the baled stack of sheet

stock material 1102, as is further described below. The jacket pieces 1204 are secured to

the stack of sheet stock material 1110 by the bale ties 1120, The bale ties 1120 are

spaced laterally outward from the tear lines 1244.

35



for exanple, such that the baled stack 1102 rests on the base 18 of the
stand 912. Alternatively, the baled stack 1102 may be stacked atop anot her
stack of sheet stock material, for exanple, when it is desired to splice
the two stacks together. Once the baled stack 1102 is |oaded into the
stand 912, the bale ties 1120 are cut and slid fromis underneath the

j acket pieces 1204 of the baled stack 1102. The top panel 1220 and/or

i nternmedi ate panel 1222 of each jacket piece 1204 are then pulled upwardly
and/or outwardly away fromthe stack of sheet stock material 1110, as

il lustrated L@r@&xag%le b}zlglp_the_arrows in Fig. 37, thereby to slide and
renove the botl WReEHEYe] 3999 ingppiigddo fhg brisam 11326k the stagoef shaebsi9dinder neat h t he
stack of neiariek1130,@ol amelte livdr 1192%0verdInNe adicbive BRI 900 20 abamsl224 are

removed f f sh t.oC terial 1110, the stack of
sheet stc?(lé: gﬁrrsg}tgﬁegreﬁgﬁ %%ﬁ]&%{af 3 eet%?‘f'vﬁatf E?ﬂﬁés Sgodiep ﬁﬁéd@kgqual to the
t hi cknes$ieges A6 thg pilliskepsyiled ars cqpmad bat\memhespeamymae fodnt $itket188and 912, or

Lo thesstngieandiassies br b ol STBARE didtk maRaPyy1d it L Aidkmdbldbhandibe j acket
pi eces 1%9%20?re 1h en.t n?%ﬁ fromthe stand 912, ere y exposing the 25
pul | strap T dackpt Rigrs ease liner 1192. In the i1 lustrated enbodi nent,

the jacket piTEuieas tha bded staoke 160 info tietstdnd 942, tidrararhiies teneypahes veen t he upri ght
gui de neRALHK a%g tl’féfteérhﬁesslbwg fon%jtl?e %a?;rwépnaﬁrrﬁtgnél%cﬁgé Rl Eﬁﬁ s1204 maybe

r enoved fé mt e st t or otherw se

mani pul at’ atal‘i%gra%gé’ta tb? %Q?EE‘QQL%Q a“q the pledsstack 1@ is (fedendiseririeent | t he
j acketio pibeiwesn ﬂha Ogrightyttdeanamidisp2p Bithe stand 9186 thé Rainer BRciRaBoR8! Wween the

ht ly, th ket
P | By R BTRGU 05 oh 108 SO e MShadiaR bl i i 1 ook
previ ousIAl?erEFﬁlé’@le“EﬁeW'@rﬁEﬁﬁlﬂﬂ@may bﬁﬁtapltedlamp@egharethck of shemt Sloek t he upper

stack 11hfteriel, foh&ah@}éem@tsﬂ%es’r&i tBB;%e %%&étaék@?og%ér‘ Oﬁ%étﬂ@ﬁalédlgs may be
om bet'ween e upper stack 1110

pul l ed t e re
and the ?gtgwe{r%éf a%ﬁg]gr'%‘) th?(%ﬁ'%de 153%? Pfée %Hé%‘??f@cﬂ‘téﬁ%“c‘i‘"ﬂ?o The adhesive
| ayer 14190demeetndhaisgwtiviedses r2ddatl the aled siptk 1163, THddod @@etiber aridloe trailing end

bage of Haebaal balel MBLT bt ot G 14BREH: R bR Rfubrre | 22ch ng end

page of qwet stock materi Shows anot her

enbodi me RWaTHY ZwRy irerg thesiack olshest stqcls ‘B@fal@!l“s'fﬁe@tl"let@ed(for gramplebal 1104 in
accor dantre avmwmmtﬁz;,esp,rtm@ytto $iiBy et re@bve RSB ta 1dﬁﬁc§fftﬁel}&ﬂether ein, the 5

el e Bt a0 LA Bl L8 AT T, T Bt 0o, oL

r epr egeniabs 1334 appiepwmetfrom baneath thastackeef shad etotjahateriab § ti6khd ek dincl udes a

£ material 1110
?Eeaplngcr:]ehaeaamtmal&ﬁﬂﬂhb@dus @r@M@r tﬁané‘@dn%ﬁ&"eqeél tol?@ﬁﬁgne%% Fﬁ Stack' 0 1100

In this tpﬁces 1%é4 tt%lt@ﬁg?sefgé’b&'ﬁ%}‘(g%ﬁe‘?@" Ha gtopiopfghest slack reaterid ar to t hose
of the belowthe stack 1110.

The jacket pieces 1204 ara 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 pisces 1204. In an alternative embodiment, the
jacket pieces 1204 havs a width that is wider than the span between the upright guide
30 members 922 of the stand 912 and, accordingly, the jacket pieces 1204 may need such
tilting 1o 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 puiled 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 1190, compressed therebetween, splices
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jacket 1112. The jacket 1260 al so has |l ongitudinal tear |ines and top panel
openings simlar to those of the jacket pieces 1204. The jacket 1260
additionally includes a tear line 1262 that extends transversely between
the tear lines 1244. Together, the longitudinal tear |lines 1244 and the
transverse tear line 1262 facilitate tearing of the top panel 1154 to 15
forma pair of handles 1248 for handling the bal ed stack of sheet stock
material 1104. To load the baled stack 1104 into the stand 912, for
exanpl e, the top panel 1154 is torn along the tear lines 1244 and 1262 to

formthetcloa\hr of agl ht handl es 1248. The baled stack 1104 is then | oaded
into the 8849, ngieRd pape of shea sinsk malegaliof thg uprer plagk 113¢ andthe t o t hat
descri beueaahg)erei papé bi sheéiatoenmeteliad of thelobad sedk.st ack 1102. The bale ties 1120

20 are cut u L1y the sanme nmanner
that the Jacaﬂf3h? f&faaﬁgtﬁ% g Te’gos?egq?fgﬁﬁffgg%dtgﬁﬁ gstc’%he stack of
sheet st GEieriadd &4 ip gecordenee wwhmesegtpmenm Encent dsoiregribet beodin, #leso i n a manner
subst ant baibd sta&hec)asaré@osaﬁméfm{e sﬁ'rﬁé & ﬂh@%r@&é@&ﬁed M‘A[éd“sta{c@ssﬂ% tnd © the baled

stacks 1 here 1s shown an alternative
nmanner bi%\%h?gﬂ F‘h"&faég'gﬁaﬁégﬁgfs@ eia%grﬁprﬁ?ﬂt fRSOPRIEYSY | i ner 1192 may
be appl i &gtures. t he stack of sheet stock material 1110 in each of the bal ed

stacks 1100, thd@geq 40k A holdS hIBRCE e RELRovers B Bk 1Y OF et

suitabl e stack of sheet st Syer 1190 is adhered-
to the baheﬁb?’ﬁ%mﬁéert?%”ﬂﬂ@ %‘I‘%[t&‘ﬁf%ﬁf'"aéi?é'@ﬁt oifhelarkehhit8 of the baladistackt

appr oxi natosl %miaeaegaentl'erjackéthesmﬁpar\élﬂ dnldfbold m@s ghﬂa@ftﬁméée%hbn the Fig. 35
enbodi ”efé[:ketﬁﬂzmh&{éclzelﬁ Gg)%hs%%s l%%g(ltg na(B ea?lwgs rBj[tP%?ﬁ i'i@%“s'%g ,? Ihggonal ly

relative to st ack
1110, th@m&%n’ffeﬁhpﬁqfémwae&mp@em‘cmsmpaacrkay@ﬁo addifonalip intihdesBitear 189 enbodi nent

i s such *fzmaﬁatbh@qc@%@@bhé@ly baw&dh tAelQ8 ihés %&Wo@%ﬂ%eﬁhﬁ@%%&ﬂn@'h' y par allel to
e rel ease

the fron
e T T lea L8 e Pttt o g A0 e e ep TGRS of g 35
over ﬂhefomta@alnefmaadles 148 @r harglingdhe bateal, stdch of eetplcematkrialbmat ri ght angl es

[Ooune 3T o p SR ObR R AMERE a1 Ik BbR B oo pdi FEARC TENC, L

free ends of t e rel ease |ne Neter of the
bot t om 1%323' 'E%@%’P%%P“éﬁ“%??@%@ f@"ﬂ“b*&kPa'frﬂﬁéfﬂghhﬂ'ani'ﬂ@“lﬁnﬂwf orma pair of

fl exi b:j ebagled dtacktinapis th]eﬂt%dedﬁﬁt&[hefs{’aﬂd 8126k the harkiR8ab4ssh 8 flanndrat er | ﬁ' flllO I 85
secure u t he ront

o de 11390 @g%é:r%E%qng‘&f%@h refepte *S#’é%?‘egﬁgg'f@@% I %@Eﬁﬁgﬁ?ﬁ 1110 and
t he cé& r @8 senendibe hejcht283ts paovet in wbstamislly thedaste. ndfher tst theliackdt s heet st ock
mat eri al 1ﬁib@thé@ale§9cbék0ﬁdo lsGermied. e s&kﬁsﬂ%hé’ét gélﬁ?ﬁéte%?ﬁ'ﬁ rri’a'gtbg“ al in a

manner sjim t he afor describ iment, that is
either offe® egﬁ ?ﬁ]oévef)%}?‘fk agslor"h?ﬁ‘arf‘f ﬁtﬁV'alﬁ\éth?Jﬁﬂ"l‘eeﬁf tg% descrbeg@BOVehe r el ease
| i ner 119ith egpe th dtevbaled stables 1a@ad 1$0ZAack 1110 and the | ower stack and 1o
ﬁ(] 2?: Se: he adigfigewte¥ig a0lthadDis shbfn SAUERLNE lfN&'s by hidPme COMPr essed
gﬁ\eswe layer 1190 and the release liner 1192 may be applied to the stack of sheet stock
material 1110 in each of the baled stacks 1100, 1102, 1104 and 1106 (described below),
or on any other suitable stack of shest stock material. The adhesive layer 1190 is adhered
{o the bottom 1132 of the stack of sheet stock materiat 1110 at approximately the center
thereof. Unlike the orientation in the Fig. 35 embodiment, in which the adhesive layer
30 1190 is disposed diagonally refafive to the rectangular perimeter of the bottom 1132 of the
stack 1110, the orientation of the adhesive layer 1190 in the Fig. 39 embodiment is such
that the adhesive layer 1190 is disposed substantially 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 fo the
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splices together the trailing end page of sheet stock material of the upper
stack 1110 and the |eading end page of sheet stock material of the | ower
stack. Fig. 40 shows anot her enbodi nent of a baled stack of fan fol ded
sheet stock material 1106 in accordance with the present invention. Except
as described herein, the 15 baled stack 1106 is substantially the sane as
the afore described baled 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 sheet stock materi al

of transversely spaced bale ties 1120. The

1110, a .jac ‘ﬁf‘é 1270 anﬁ, a Iﬁai ée

j acket 15’%” § tRYEU 9 porisp, Hikad 'f‘ﬂagﬁeﬂ}bo?'ﬁﬂnt'ltﬂ?ﬁe%ﬁ?ds giihasglerssht flap or tab
1276 seplineat 92 ebigndibdypadibe perieley ofthé Butidinnig 34 6fltek dtack ef shedttocd 0get her, the
base fla | a shaped jacket 1270. In the
i1l ust ra?’g%g%éér@ d%&%rgﬂg?e%ﬁlfejpaq%abgysgg Whgﬂthff%k %gb e?lélﬁ%‘st antially the
sane wi diRtesdd 11 ﬁ@‘%‘ﬁfeﬁéﬂ 3 ineket, &6 Pull Sipa i tP8Is0Y captwret batweer the frentst ack of

sheet stammramrea+s,aelﬂ4@eoﬁﬁwstadw%wmn{amg ey fhdgs substantially the
sane wd and rear side 1136 of the

stack of EJF??%Q}%’ 8¢ 3cé?<ceﬁ£qa5$'f 3ftth91‘ﬂ‘6t nrtth'5 a% ‘i’fISh??é 5"86‘;5?%%351 d®’st hat the base
flap 127%ligaddo apathey siack ¢fapest ATk mrdeid! in atmaneereidiarto thgt of éxtatonel t he ful |

Jegtc ent gge%ﬂf?%@@ 96 Ebodhele il is bilEr Sef tho Bl SABET1081RG Ko kAL 8! 1110 The

conpr ess&q %?ﬁfa lineg 1152 diomdgtwen tha eprar slark U0 gridhe lowersiaek et eri al 1110
by t he bespese thesdhbiiddlayehd 1905 The adnesia ayer 6 tho, &diprdaasandrbipvetg 74 of the

ket 1 32 f t t t stock
atori ai aenCoRERRe AR cnt Boctl MRRLGK Worlhe B B SHPRLRERE! (her c he
front S|@@'%ﬂ'ﬂewaﬁﬁeﬁweet@bckm@temééafrfh%b‘demlﬂp% Al t hough not shown in the

i1l ustrated P@rm@dtdmelahoth&@ﬁqa&rmm SGASIIRERK fofarpdoﬁéci ér{éetfs%k exanpl e may be
sheet stock materi al

i nserted i,es
1110 at E@ﬁa\ﬁﬁde%r's %C{S"f"wtE fhgpr eé?ér‘ﬂﬁ"ﬁ’on E’“‘?B‘ ¥ Héscﬂl?ﬁdrlu‘@'feé‘ Bf the stack of
sheet st baied mmeas snmmotladlwae samepasrtiod afore\desotitedhalet] Backsad 8@t 1088 1270. Such

corner pérﬁpﬁﬁdl plh%@e&l%uﬁ%%gﬁﬁmrﬁt@ﬁ@erﬁ!&%t‘e}sgﬂﬂg&ﬁ%ﬁeﬁéﬁ from any

del eter| sy effects fromthe n adhesi ve
| ayer E%vot shown in Fig. 40) is applied to the bottom 1132 of the
st ack of sheé‘he baletdtadkelt| 68 inékded 3 $QclOSF FATTBIIEPINBE sicRmkiedl 15108t St ock

mat eri al e |i De 1 cqoverin me, .such as i s shown
in Fig ja%ép‘@m%&?eﬂr Ofﬁrfgﬁs?%rg&z SURAIS a%ﬂ?%?ﬁ%o qﬁ%]afkggggg’c‘ufj??@r 1192 are
capt uﬁ%db%éﬂ%@ﬁah%4ﬁﬁ%¢ﬂumgfd§amolm 1676 sdparateidy le trefisversélpet st ock materi al
1110 andestdming pid Ig8t1274, %gét?e?ﬁh@ﬁas& lﬂ@p 12@@5@& upllﬁi?tq‘lap 158 fd?ltngﬁﬁ_ strap 1198

remai ns st ack 1106 into the stand
912, forghgg%drf%fkgma#ﬂe%ﬂéqn@ E"‘ﬁ%dsexfTE[BW QTPO%{W%“th%\%éﬂ?p 128¢ h&scanpl e, by
i nsert i niybsthetiaiathel sammeheidth sadiengttazecthe top 1030 ad bsittare k132 b0He btsck of

sheet stock material 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 material 1110.
it will be appreciated that the base flap 1274 and upright flap 1276 need not necessarily
extend the full extent of the adjacent side of the stack of shest 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 pisces made of plastic for example may be inserted between the bale
ties 1120 and the stack of sheet stock material 1110 at the corners thereof, for example, at
35 the corners of the stack of sheet stock material 1110 that are not covered by the jacket
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lifted and inserted between the upright guide nenbers 922 of the stand in
the manner described above with reference to Figs. 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 another 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
bal ed stack 1106. The base flap 1274 and/or upright flap 1276 of the

j acket 1%%77?) % t hen pul |l ed gwardl y and/or outwardly away fromthe stack
of sheet '€to HCih%‘Pﬂ pigespiofest th §ta?‘1qfﬁgqeltﬁﬁ‘éﬁm*?f@fﬂéQﬁ%Ia@’ by the arrows in
Fig. 40, delétemhlyeifemtsmndteeBamudsemfhrmmplbase flap 1274 of the 20 jacket

1270 from under 0..Once the base
flap 1274 i ?‘réaﬁ%ﬁl‘%ég @f%@ﬁb g‘(gﬁﬁg\f"ﬁmﬁi )ts%%fg %ﬁgi’}‘? ﬁon%ﬁ?élgf Wﬁt erial 1110,

t he st acRagfof shasbstockynaienal 1140 efthebaleristak phshest séick whtetigi 1188hwithd s a di st ance
equal 4 oreldase ind tlonR6weriAg sérﬂéesdcﬁﬁi(ﬁfshov&ﬂﬁ ﬁlgs%@(}?ftﬁ d?%%? he8irfs the stand
912, or %@; thg_I st.ack ..of \/‘% Wcﬁ)[@? h‘&? he stack 1110. 25 The
jacket 1278 o Deyleie fushd (%" $aBivradibemern rQ'itzs’deﬂFT@rcgﬁk‘?s?Eb sing the pul |
straps 14%8t sidckimnieriabl idaord the ureight Tz 2276l0f thiefackst 12@0s iThe dtherastrapl | ce t he upper

st ack 111@8%&115::‘?9ree'd?%?b§6:ﬁiﬁ either one of the pull straps 1198 may be
pulled to renpye ease [Iner. 1192 from between the gg)per stack 1110

and the | ower °§?a§élke%ﬁ'ﬁ5”@%6@§ e siaRd 812, for exagypler the balgtiesTiHal adhesi ve | ayer
1190, 1 oapyesse idr IamnqimebwammgWHaﬁ@Sndeﬂweh@{d théWhledQtdck #dsling end page of

sheet st I st ac e Ieadln end page of
sheet st @%E Hrrﬁ‘%gde@ be% r[ﬁguﬁqgv\g#’ Idg frichpers jgggﬁnﬁhq St?f‘g : tB?)F“@'&'? ted that

vari ous ®isciked abeyeith eateranca tifies: 22-e8foresampid, sudindhab fieddled steeic ks of sheet
stock nmatmeirgsts &rﬂtﬁ@basah@%f thd S eﬂEdAﬂéﬁlﬁivé}M{e%leB B&ciST 186 haPhe ShEEt st ock

mat eri al 1 e d.to formalternative bal ed stacis of sheet

st ock ma?ta?}( (glatggé%otg'l‘—% g@&%{ﬁ%e&toctk%at‘?@@@éﬁxaf?ﬁwﬁn tipgesiied @d stack 1100 of

Fi gs. 132sd2e e jwariacks tgethdraOneedhybal@Sstavar 1 e baddddtdnint biand 0122 wi dt h of the

stack of s BB tiest126 Erereas Stdisit frotnhlﬁ'[delln[eatﬁﬁl\ézécﬁ?t ﬁ\%&%éd&ge dslfgket 1112 of the

bal ed st alternative acket pieces
such as ﬁcﬁ)g é%%?n?%q é@é@"‘?’?’l%@&rﬁt n%)PftﬁJQCRGB‘@m piig f%ﬁ*ﬂcw{'@r embodi nent ,
t heI j gc kmwapil)eamlsar oURardly @fvayt flogn Ihéibtgck cﬁ%ﬁé‘ekst&&&ﬁ’at&fa! fiQSs l!lﬁﬁra@éadh37 ?aCh
i ncl ude, en that form
rect angu g%kaﬁqfetbgﬁ oéntéﬁ’f' ﬁ\@ st %%Fe% g %’8‘?% ééﬁpe\sﬁﬁgﬁz&? géﬁe The tear
| i ne32°12ﬂﬁ<eﬁb%70t§fén'wd%fé%ﬁth 'fh%iﬁ@ilOysﬁaemtwkhmtereb‘ﬂa@lgfaﬂ!mrtheslha@w openi ngs.
The st actoralis G foiiekedfihe biadd of Uckstbdk liiaPf 116 if Blcflsrabacks 1100,

rléPgas e %‘?‘%é?aqef%éqﬁFf’rﬁaélggtﬁfe'gqt'%gaﬁfﬁ%@@ﬁ%' ipe Wﬁ@eﬁs@%\?!fgh?l Jg?kgir)r }ég? a? | gns
di scussetR7aljohe babe1&ef tied dtaed 942, iove theostmfrbbsticamrsmck mtadal dabefeve | ayer 1190
and the gglke@dse |1 ner 1192 are di sposed on the top
2 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 adheslve layer 1190, compressed therebetween, spiices together the
s frailing end page of sheet stock material of the upper stack 1110 and the leading end page
of sheet stock matetial 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 alternative 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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of the stack of sheet stock material 1110. Still further, the bal ed stacks
1100, 1102, 1104 and 1106 alternatively may not include such an adhesive
| ayer 1190 and release liner 1192, for exanple, in applications in which
splicing is not necessary or desired. Still further, the stack of sheet
stock material 1110 maybe partially surrounded by a jacket and 15 w t hout
the bale ties, for exanple, in applications in which the jacketed stack
itself may be transported and/or inserted into a stand. Turning now to
Figs. 41-53, there are shown several alternative enbodi nents of pulling
assenblies and/or form ng sections suitable for use in dunnage conversion
machi nes"¥HWAF Weihihae %\Hg@a@%ﬁﬁmS@ﬂ@hﬁ%@%ﬁ&i@ﬁm\ﬁﬁr&r&@m es 10, 762,
800, andjad@t 9MH@,of fhebalbeedikgoo ﬁl@ﬁél@ﬁiatniw coﬁ:p.l.delt\ﬁtgsepgatefmét c@nd/ or

I h h nbodi
chown i neniaS B kPl Elad 1 pi? ?%anam"ﬁ’%ﬁmgﬁfﬁm%ﬁwﬁdks‘trﬁﬁ%s% Cabl e
manner, ©04iohthe batathsiaek HD20AFigs. 36andid cadh isctidegie tbuadb e evdl ehapedie pul | i ng
assenty Yopea @iﬁotc?b%mh&sr tﬂét@&m%é‘&é 09 sPafed d@%&{ieln{ﬁ t% gg@ﬁwﬁh'f?xport

structur surround %F nts are SCri etail. In the
sever al '93% dbe tepy s F@f“ a@r’?@épafsd il drog thesgpiansist shapke conponent s or

f eat ur esopehings. Ph st vshaetstobit nnatgnaasmnﬂahw of 38 Baladstacks flovoMi 108, section 1302
i n accor t oller 196 is

| ocat ed ﬁﬁ%t% ﬁefﬂnqs rﬁhﬁt{%%q@%&ﬁ%ﬂﬂ thlesr')a\éﬁ ﬁ%‘?gr@%‘?&tggﬁn&?r orﬁq t he const ant
entry rofiharthg digagnal of the ngplis) Oﬂﬁn@'ﬁ@eﬁlwgﬁéé Rbﬂvﬁalﬂ@ﬂ iaclgmatihi ch may be in the
folrlm @]1: émﬁddﬁﬁ‘éﬁ% &fe é‘dﬁ@su\fewéydedgﬁbﬁﬂhe ﬁéiééﬁi‘hr@ﬁi‘?ﬁ 'aﬁé'dl %oﬂ%etgﬁ shown, or f a
roll of s n ction s a pair o
si de gui ?ﬁ ci( Qg%'ae g%%c%éna?egﬁ' %tiﬂé‘fr?he'grg'ﬁ%@w it%qfﬁ %Pnéﬂj%o gl‘l ction
menber 1@@01106\/@1tamatwedy LS (1 mdﬂ@rauetdart adhesivedayga1 198 endgleasedimber , i ncl udes a

t aper ed Wezfféf‘é!@hpﬁoih%Rﬂ@atl@%llﬁwﬁ@ﬁsﬁc;ﬁé‘@%oﬁr%&%s?ﬁ‘ﬁ'cfé@urédo%ﬁﬁ her give the

constri Cﬁjl on tHE Eig funnel sha he iTTustrated tube 1316 is
cyl i ndr i WEer; e slaokgf siieet stagkmpteiight 1 TP“WP? Pstially sisrourded Py @ lackpiend he t ube 1316
may t ek ewithoutthdabale Bdsafoeaxamplach appliCatians ih avich the dackatéd st #gAithayhess secti on.

In the |£§é#g ﬁeﬂ%ﬁ&}oﬁ?&ﬁ?& A% S%'Bodl ment, the tapered portion 1314 and the

tube 131 rman I n ﬂ S5 UCture and the downstream portion of the
t aper ed port i ¢MINDIY te higs. 41-P3kAre aresbownreyeraliaiienaliveenimitngstsef er abl y has a

smoot h rmlng%ssemﬁescaha@wornﬁﬁg SR0BtioNE FhRble Jo3 18 iﬁaunnlage Regsigf any suitable
material ,_for nmet al g?ﬁj J r%cassenbl y 1300 is

| ocat ed HBHHEEP %Cgrﬁsg]?rgjqf?f%&)eﬁgﬁ’ﬁq ﬁlﬁmg%ecciop%sq@@%h PRRIEY a i r st
t r anstoer 9Hs foefeletiing, t8@@ciingchullitg, wgtherirfyiand/or gartipliod shertatsk atatangl. gsi pper s 1322,

and a se [Of cooperatin
and oppoggggrﬁqrﬁéﬁgeﬁgm&xs %ahr%g'g H@% Hﬁ-ﬁ@ﬂaﬁ&%g&hgié@z and 1322 are ]

transl at Ll S‘ﬂ'@glﬁé@f"i“%ﬁé"' s 'E‘I"'T“S’Lﬁ“ﬁ'far E?df‘ﬂg'sc"{’sﬁd gbryeiferitiesutieg ed
enbodi neadsembiachs sndahshbeningsanizbs. AkdRingM dhd SigPort structure and
surrounding components are not described 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 upsiream 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 materia! 1308 as

30 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 tagether give
the constriction member 1310 a funnel shape. The illustrated tube 1316 Is cylindrical in

35 shape, although it will be appreciated that the tube 1316 may take on other shapes, such
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I ncludes four grippers 1322 and 1332 that are uniformy circunferentially
spaced apart. The grippers 1322 of the first transfer 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 another. The grippers
1322 and 1332, as shown, each have a sonmewhat semcircular 15 or sem -oval
shaped outwardly openi ng aperture. However, the grippers 1322 and 1332 can
be replaced by the previously described grippers. Mre generally, any of
the herein described grippers can be used interchangeably. During

operatio : conver si 0 chi ne, sheet stock material is
trai ned zraérs @Eﬂwﬁ‘%@%ﬁ%ﬁ’éﬁ S%ﬁf’r}ﬂnﬂﬁﬁﬁé?atﬁ@%‘eﬁﬁﬂyﬁ%%ﬂe%éﬁ%en the pair of
si de gui deperepopign 43 Bmd tifHesiB thefoguardietehar sruddi apd Bk downsaesn st reant i ne t he

heet st ' ' SN 3 | |.d ide b
345) aﬁd%ﬁ%&?tﬁig?ﬁrg\&egt Aol aR Bt e DR PRERAIANER Torber 1910 1 n
1l

a manner Us; Jne Ropstrigfion membei 3Ad Bawbe mMadeof ey suiiahle maderlal, 5. 9 and 13.
I n an &l tegamgie plesicemnekli mrent, t he side guide bars 345 may be omitted from

the formng s | ' ich se .t he nstrictign nenber 1310 25
initially gui ﬁ%tsd”ﬁﬁ%;%%@é'i’L'gsbto\g\%'f%%\%“f“g’WP%ﬁea‘PPgﬁF?9'?8'"%%?%392@?ﬂ ry roller
196. The Meliges aisijepsiptassanbin 330 iclidieg 4 bl Iénstating drisperensaz; i cti on nember
1310 f urht@sedond Mariter S&s3RBl 45 iSARRY af%fe%h sE¥Rt %o%&%t}in@%ﬂ% ?Pgége"? m t he

addi tion net i.on aof recting the fornmed st nto the
pul i ng 3‘182%#@5 %""féﬁd'?%s B GERREtgERNd 1944 eiansiqted hengsesgestve ough t he
t aper €@l [steUar paihs In dhe ifustrated emboliioentesack wersre dssembly N@20sdh@atze30 st ock
mat eri al ifcluges biterivedrd 120 b 83 ; i 14 retar venent of sone
portionsT of.thQ%% eét na?erﬁ%?ﬂﬁﬁ%?gmgﬁﬁ%ﬁﬁﬁg é?ﬁ%&sﬁ%?g?P 5 to advance
more easi ' 9riRPRTS 1 3fr Of thefist fraqsiar AFRGTPbA#Qend thagsiopene) 1390 of heseshekt st ock
mat eH) ial .’trggsgf amakﬂblmgsﬂimeﬁigdﬁatedﬁ%ﬂasebr glﬁ of ﬂ%s@(&%}é@o@?ﬁﬂr&e&ﬁt&t&m i ngt ]
asse y theP : ne an refera wo functions in the
oper ati on of ‘Otrﬁeef i rr}@ﬁe éﬁ?g g'g?fl{/3e3?’sqs3ﬁo%g?ﬁ%ﬁ'@‘.’e ﬁ?é‘ei””ﬂﬂé?'?"ﬁ'ﬁulaé a feeding
f unct i"dn CLFREFE1) Shared dly appning apertife. Hblevar Asgrimbéra g3aranppeses 1322 and
1332 pr ogareissiepiaded by HRPRRISEY BRI BEDeih R1ost dehBaff inOn opposite
transver E% Bée%gﬁaﬁeher et)?f to .Eul @h%@l‘inna&?dﬁ’%ﬁ@’ ?ﬂ%@g}gﬂg@'ﬂe form ng
section 1302 ahthi nrar S FHUSEhRoge 0N at eri al from the supply of sheet stock
mat eri al . ThePusiag oprtiatiof oitbe dunnagercefersiddl iyaching, sasstedcdvatéeispul | i ng assenbly
1300 is @air@iwsHditCedh LR Yol Y‘é@ﬁ[ 0 i ng sets of translating
grippers 13%%51 %nd ,13:?2%%0%0 FFIG S n??%ss%?geﬁﬁiegpgﬂ&ﬁm w&%I te sides
theredt P¥S sids gHide basg 345 reformund glieamlige the Shest stoskamsteriat her  mechani sns
W11 Do narat ol s DAL varh onas PRRTBEde) tha e MRS BbC Canbly 1300 and
f or mi ng sectigonﬂi% TRy rﬁéagi{bgfﬁp &f T@"ﬁ%ﬂ?%&&’%ﬂﬁ?ﬁ@ﬁ@“&%&? acteristics in
the feedSRIPEA Figh Orad . rlg analiermativecambodigentsthe sige gty baesaiBplog, in an
al t er nat beyemieedRdhh (e Mrmin B&tbE PIDSi8 uhich case the constriction member 1310
25 initially guides the sheet stock material from the constant entry roller 196.
The tapered portion 1314 and the tubs 1316 of the constriction member 1340
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 sasily, thereby
facilitating inward crumpling of the sheet stock material.
The pulling assembly 1300, like the above described pulfling assembiy 328,
performs at least one and preferably two functions in the operation of the dunnage
35 conversion machine. One function is g feeding function whereby the opposing ssts of
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assenblies 1320 and 1330 of the pulling assenbly 1300 may have fewer or a
greater nunber of grippers 1322 and 1332, or the geonetry of the grippers
1322 and 1332 may be different than that which is showmn. Al so, the |ength
or dianmeter of the tube 1316, or the I|ength or the degree of taper of the
tapered portion 1314 of the form ng section 1302 may is be nodified to
effect different characteristics in the feeding and formation of the
dunnage strip. Such alternatives are contenplated as falling within the
scope of the presently claimed invention. Fig. 42 shows anot her enbodi nent
of a for section 1340 in accordance with the present invention, which
forming F“Eﬁ}gfti?e‘%fé"ﬁ?é 2af) 437 ProsFesaivelnimnevarselyepagsieriaa Stivel domagh t h t he

pul |i ng alsepplarkiieyraﬂlﬁ.@&e@ﬁied%geof%puil'ﬁhwduhﬁdg@sﬁ@ tﬁ@f@hﬁr@ﬁor&%%mnm mlar to

th f | d

{1t tene 2 and A (e b ionBistoiife oot ot ek B, e Feendor 1
pre-for nﬁmct@n@reéprqntzhrMprmetmthe@mmmsm12@& isE390necting futien t he fl attened
t aper ed WﬁérébyQﬁb Wﬁn@% dtrhRe ér%ﬂ&s |1.’5-22ka‘?|dt|13"@ o%{%@{ﬂ"e@ﬁ%%f' bed tube 1316,

theass? ; thrég{ ugh it will be
appreci a lér@a?%%‘jp?ﬂséef'ﬂﬁse q aP%E‘@Ct%St@’c?ﬁéi"”"@ﬂ%p@s"c’“@%é’webs havi ng a
oval shapethaoens siay be eingoyed Thenfdchthe emmdgd styre setagndtibed ab344 | ncl udes

gener al | y trlhﬁlpgé'ép’i‘ﬁ:ecﬁﬁa ﬂvatng f@'ﬂ e?gftt fﬂﬂl!ﬂﬁ@é%%m&iﬁ%\?%@g 1352, and a pair

of gener %/ rect angul ar that are
connect e "EE 9 $eclion 1 36‘%%3'@&%%%“@&@@59@6 chatecteristigs inthel fdoding a1é wal | s 1350

and 13b2foamidg dfatmedunnaysstil Vot sxampie,sn @ﬂﬁte&ﬂ%féﬁibodlmeﬁnhgﬁaddﬁst reamto

downstre I [, Upsiream and bottomwal s 1350

and 13529%%@&[2’ E%zo%& \%\g}ie ciﬂhefgﬁ%l %ﬁﬂ“@%g@‘) B?‘f‘?ﬁ?wq’(???ﬁrﬁat? ct angul ar
shaped i P¥reRer olgaprrs 8322 360134 Qr&qgeemdmnﬁﬁtemememzamcamMﬂpus into and is
i nt egr al ijfereRMRAGHR dhikpis shdvn. a8 ahd Rdh orT&ﬁnéf\ér%ﬁthdBS@%O&t the

rectangu ar. s 0 360 1 s_-al | ane of the
sheet st@ 8%“ Wﬁ%&?gé?e?f%&ﬁﬁ@ ﬁ@ ‘%ngé"tpa?ﬁ'?" é"ﬂf‘r"f/ ?tﬂ"n@s 561‘%" tﬁﬁ%mashown in 3s
Fi g. #2)be inpdihddd effedt diffdnent ehagdckedstice inres fpedief and @mbivd oMb denegn be rounded,

and the y@l | §ch %eerﬁgilVesa%ré&ngﬁwgra%%g?acﬂlnﬁ valllﬂ% hg%%opgggthlg br%g‘?t ﬁned t aper ed

portion 1344 has an oval cros sect10 Tistrated for
exanpl e FAMEY vemtion.puri ng operation of the dunnage conversion machine,

sheet stock IF. a2 sijdwsiafother bﬁbétﬁﬁehr%mm%lﬁd@dﬁﬁﬁ@iﬂﬂhc&magdg umgl | ﬁr f196 and
passes t ar sha of the forning
section %%ﬁ%ggh}twgqﬂﬁdﬁhene &”%6%"?‘%@%38 sﬁh%" ftf@‘?f%mqu "? e 'nF‘tﬂﬂ“m ng section
1340 pPr evigrthe pulling assambiyiBPhefEig Ab Biedetmingtseaikn hid0ds similar frtbe gui des t he
sheet st@@J@dé@%ﬁ@rdlf@r}mﬁg%eénbmédzb&cép%ﬂ-ét it .Eaﬁ‘defs La%ﬁ&@&%gér@@@ff&%epo” lon 1344

and the tu et he orm or sha t he shee tock material and
direct tHh ‘?" P%@@agpqqgws b %Gﬁﬁa@@“ﬁrﬁ'ﬁ fReerpul i ng assenbly 1300. As
sheet stock rae&miniap séctiorptads edlutdericaitenddeapbrd pbaibi e3a@dnd éltwé ed portion
1344, frigl PRle L6863 d83RbdAGh 315 MR RGN Tk 8 BL ) in sﬁ mt he
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
triangufar shaped top and bottom walls 1350 and 1352, and a pair of generally rectangular
shaped side walls 1354 and 1356 that are connected af their top and bottom edges to the
top and bottom walls 1350 and 1352 and taper inwardly towards one another in an
30 upstream to 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 alighed
with the plane of the sheet stock material from the constant entry roller 196 (not shown in
35 Fig. 42). iIf desired, the angled corners between the walls can be rounded, and the walls
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wal I s 1350, 1352, 1354 and 1356 of the flattened tapered portion 1344
retard novenent of sonme portions of the sheet material while allow ng

ot her portions to advance nore easily, thereby facilitating inward
crunpling of the sheet stock material. Fig. 44 shows anot her enbodi nent of
a formng section 1380 in accordance with 15 the present invention, which
formng section 1380 is shown for exanple in conbination wth the pulling
assenbly 1300 of Fig. 41. In the Fig. 44 enbodi nent, the form ng section
1380 includes an annul ar array of rollers 1390 and 1392, wherein the

rollers 1390 a | ectiyely define an aperture or opening 1386
t hr ough &ﬁy g F%@u%q‘%géxfc%g a(’)@i? ﬂa‘?’?&ﬁ%?ﬁf’%rﬁd B?ﬂ‘g‘é§4‘P 3§ anpual elofRst r at ed
exenpl ar yeciensbthaps s istilvetrateddfoeexbmple infg 42rs, that is, 20 vertically spaced

apart and SUWi?Bﬁe%ﬂbNofﬁﬁéﬂnh e CBRB s?olrﬂ%e}a%é QIE)%EIE ahly Ei'&ageé'%l?‘go and |aterally

spaced agart and subst ant | ers Each roller 1390
and 1392 VOP%a"é@H@rr%Her 196@2# Pfees theglal the sistepeulaspapedt at abl y

E u pp(lz rd eblet opeaing ussoadv the formimg @Ectiah 1340t ﬂ'hé)ﬂlﬂt@n%dtt@pe%%m'aﬁ 18L3EHREL S o 1396. The
racket s, paci ng_bet ween
paral | el ilfﬁ'ﬁ?%%ggnsﬁ&ggggo"?%%ndggﬁaﬁhas %kafegfﬁst‘?%lma&”?' af'ggl‘ﬂa e 25 exanpl e,
can be i pheebdeckdnatariakie the debedd4d SThe dsitaneditapered porimariBi4arnidaite tolsnver t i ng

appl | cat 191.togelef oft RN SHdetiock igiALIAAGRFRONANS] Qi grachi ne, sheet

stock materia constant entry er 196 and passes

t hr ough ?W@a%edgtf’?rﬁ’rpé’ "ﬁ%%seeraﬁv ??ﬁ’@ A?é'?eﬁf'ﬁ%c W‘?'dﬁpaﬁgﬁhm%h? ol lers 1390
and 139 2flatiegest thpared portion 1S4@afmet|oammtc$temmﬂ10hm shé® stoslgeterifrat khemat erial into

s 3 o fa h
pul | ng o9, 104 o iR o B phh I Cedtd ieefin o LBl PbftelS 1300 ana

1392 ar eS?W%tQﬁ%Oféh%ee%mﬁterﬁhHw@a"omngwmer pagiena fpduaricamers casilit t he rol | ers
1390 andthé@B;?faBiﬁtjtndngcﬁcrlﬁlhﬁrﬁ@bﬁﬁ‘ésh‘ébtzs%ckﬁzﬁféﬁé]r shape. Al so, although in

the illustrat nt L 390 are spaced
apart about t@g%gﬂ)@e |steéﬁwgo%er{i)ﬂ%nfgﬁ'f"&s&fﬁw18@8@6‘“’ BE WS 1 ers 1392, it
35 wi 19 1he peespi wverdipw avhich farmina edclioptaSD isghomayfobexatmalegrecominatiomal | er depend| ng

on, for ﬁMﬂH@blﬂhng aééin{blﬂ'qmﬂ%ftﬁgcw ah tHeFHy 44 Eh%lﬂ?&fﬁpltﬁeqm i l%gctlg‘la: (r) : u(rilet ggggh

in the | ted e
an addit |%‘§ ?)Se?"tehnf‘ arrﬁg@y 5%0[%95%1&3@1&!5&13% “EQBf&I”ttﬁ‘%ﬁqﬂﬁfs 139PpBg of rollers,
whi ch adtf9Ricolesiivelypieline an eparye d)@pérmggISBﬁliﬂrdﬂﬁ \lvmcrﬁﬁaelﬁdt diserm (for exanple,

upst reamn%nggégggg rigﬂg\f‘ﬁu&g{%d éx@rﬁgf%ng &Bo S 386, A jed, ﬁ_ﬁ gsuch addi ti onal

aperture eren Slze rom 't aperture
1386. 2°Foveﬁe°§%wﬁaﬁ@d apart e 5@%@@%@@ el ton@n@wpmur@ma 138pentiateraivay be smal | er

a?ddeSI ipaemad@mmgibét@r&mwaméltsrae rofibds 1882, EE%@K Fo!rérg 3§@§réf1§§2 Lhat f the 3 trip
ehaped ag DR S P Tae) BEmeat BRI TPRET DAIR TAES % passes

t hr ough ¥sRpresitdiendsdy&fackgiet306r Ehe IBadkbts 1896 mdydre, mdde tobd ddjustabiappr eci at ed t hat
the nunbeggt 8 spheing QAtJve%rn%aFar@PollérQ SR HeMSTarRRBhdH e 560, APt e limited to
four %S Iex'a!*nlpj)ﬁet (e g mcreased or (y']ecrtl&sed 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 rollers 1390 and 1392 together form, shape and streamline the
sheet stock material info a strip of dunnage and guide the formed strip of dunnage into the

30 pulling assembly 1300.

In the illustrated embediment, the rollers 1390 and 1392 are the same size and
shape. It will be appreciated that the rollers 1390 and 1392 may have a different size
and/or shape. Also, alihough in the illustrated embodiment the top and bottom rollers
1390 are spaced apart about the same distance as the laterally spaced side roilers 1392, it

35 will be appreciated that such spacing may be larger or smaller depending on, for example,
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the formng section 1380 may include three or nore rollers as desired. The
presently clainmed invention contenplates such alternatives in the shape,
size, quantity and spacing between the rollers and/or the apertures fornmed
thereby. Fig. 45 shows yet another enbodi nent of a form ng section 1400 in
accordance 15 with the present invention, which formng section 1400 is
shown for exanple in conbination with the pulling 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 have a concave outer

surface nd_baot ol lers 2 are longitudinally spaced
apart fr,(f)hg%til 'In%lﬁ%r “8’5’938%’ F%D?%att"i'hl SO ﬁ}gu &g\y@staﬁi&gﬁ) fimeR el ers 1412 and
20 1414 ﬁfmwnlohh/atsmielammmﬁﬁ,lanladgtmiai dpleurs lmagbe fotmaibyrmbdditoadl as sanme

passes bg Fbllér@%hncfh%h&rﬁf@l ajpéﬂt%? ﬁ'Bg b&%ﬁé‘fﬂdlﬁﬂllg g%%hfrcﬁr? or eL(J;l é rated, the

brackets 1420 su ortlng de to be
| ongi t udMREEPFT ondpsiream Tem e araribie 188h ghisouslich aﬁd'tmyﬁﬁmge Bex ween
di f f erenbe difiérentaf shapd dreirsize B tﬂwmtraﬁérﬁ@@ﬂﬁs OFor‘é%iﬁ 150k as desired for a

parti cul tlon h the |II ated exenpl ary
form ng g’éct | on?i@e@ggﬁﬁﬂﬁc ay{ovﬁ”@@f 2"%#5'&6'%’ dpunsty {5‘ 1414, the
pr esent | {Frstaraityre d3§6rppdhet 1h§ﬁirlp@b¢1{neaq9l PasEy tbmyghrtmrﬁrs!rap@turesaﬁs isof rollers.
For exaﬁﬂhﬁerftbrﬁle@%héﬂeﬂ%ﬁd‘ﬁ?éaﬁlﬁne%m% FB%E'éed irf i OB, %g itp&&kd on 1400 may

|nclude our first and second sets of top and
bot t om rg'quuglf’ & ﬁﬂp%ﬁ‘ta@?'ﬂﬁ? e%f‘“\f\h"?'ﬁr f Wilde appreriated bR dresiinberdf side rol | ers.
Tur ni mg reders that fieinya gied) apetiee eeddsiosirolimited v faraollisi@ry. For splihgd) t here are

first angg f&ﬂmﬁ%@&gms‘%ﬁlnjiaf\cr}ﬂluaéﬁl%mhh%% rgslfégsgas%@g{e%A'%g }Lrggéﬂg udi nal |y spaced

apart from one anot assenvly 1432 is
downst r eSATMEY BupRtipRCafepplates sheh ﬁ‘i‘@’“ﬁ@@%%‘]‘%ﬁha%s‘@e: qwmnﬁﬁi@ﬂﬂ@am fromthe
first pubdiivesy tasoimbing/ol i3 @perfurds fo@RE tetebll on menber 1440 simlar in

S or etoscr | bed a8 o BB b fimdHAF €foniho SRR H00R S8 5rdda e achy put 11 ng
assenblidy wilighe pigeen gention; whig fegming prstion H00 isshovetferexasgleibl i es 1450 and
1460, andc@ﬁd&tf&ﬁﬁm&ﬁﬁunﬂ%%mb%%bﬁ@ F%nﬂl %Q%nhiﬂg 'séHﬂS‘éM%o get of

t | at t np
errhoai et e LB REfede<coss inaserios 1Rt dnal I PIaRG4 (BRI 1452 and

1462 t her bayk amoucagé eritdranridca abd the fptand bitiomolerch 4 p BRtidrafudinalye. manner sini | ar

to the tr 22.and 1332

t her eof o%é? %ﬁépg? ﬁ@g@ ém%ﬁglpe?gu?rﬁqﬁ ]C%Q%gee%?e gﬁéeg'g)ﬁé}%négcﬁ%r dance with the
presen®® i Hddglites invwaed pollingef “@rﬁﬂ'e%té@é‘hﬁ?aﬁﬁﬂﬁf p$ W%WBM@Q‘I tha 430 and 1432
can oper atolerati41tishll @490 MILSHGR At llubtitedDNhe KRBRRHAZ0 @chﬁaeu@lhg”fﬁéﬂrouer% he transfer

o ower. speild P LEAed B8 el P orBEERBlY Blleiehigde BRbR BBl et e T
pul | i ng a¥enRdbstwesnatigrent $aty efinglletsonay e snerebded os Hedrgmsed asciesireider af or med by t he
first pul pdrif@iaPssnosHHgyapfitafibn! 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 embediment in which there are first and
3 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.



be crunpled longitudinally between the first and second pul ling assenblies
1430 and 1432. Such longitudinal crunpling can increase the stiffness of
the strip of dunnage produced by the first pulling assenbly 1430. 15 In an
enbodi nent of the invention, the transfer assenblies 1450 and 1460 of each
pul l'ing assenbly 1430 and 1432 may be driven independently of each other,
for exanple via respective independent drive mechanisns, to achieve the
differing speeds. Alternatively, the transfer assenblies 1450 and 1460 of
each pulling assenbly 1430 and 1432 can be coupled together in a suitable

manner by a s reducer to fect differing 2Q speeds. |t wll be

appr eci a%/ed tﬁg‘?g\%@nq ?sgﬁglﬁ:lgpfﬁzg)sagg% jLde5g "é%(tfa’% %Y A0 gri ppers
1452 and 13rg248f, arshesich transfes hiesemaly d@bing 14elbi0ckates a sdt@Diranaiptitgave di ffering
char act ef | rbbas 14923hd 14621 P8 Mt BtedRieriodr EimftlafEhs, TRYSHLG! (Lhat 1s, [eed

t he sheet mater.i a4 throu%h the constri I440 and progressively
cri mp and/PeRIIR% 48P BT 1460 and ginRaE 2 andd 483 therpofare Yikdillge at regul ar

i nt er valss @sstiuctigpass Rmctioh Irnaignriehsimif SPBS franéRr 2&ePblleh 8 A8 $83D! | es 1430
and 1432. [y ' r.s 1452 and, 1462 of [rst pulling
assenbl y ldj@(gr'%%gggmta{}g?% éeggﬁtthesq%%%éag@ﬁ%?lﬁlﬂpg8?895%&?'?@1'e than the

gri ppers 1452 Indgeprdanee wig the Reesens inendon thel firsh gndasssemtpuljingl k@@blieher eby t o

provi de for43e%aimabe céh opeRi R @liferet SpURR! I exAhbiSy BRBMAIN the0! addi tional Iy,
t he transft(; X he Tirst assenbly 1430

r_assempl.ies 145 d 60 of 1 ullrn

may be | atéra 'i?%%ﬁ%%@#%%%ﬁé’félﬁﬁB?‘i’?B‘:?p‘ﬂ[“gésﬁF’QWégz rﬂt.é)'te(:l"i%%tance t han t hat
of the r aimvepspead bemiheitapsiar4Semblics 148G andof60 bichsfrstpnlingaskdribng  assenbl y
1432, thergby, thepetfhd io BXARR ' . i, Mpi ng on the
strip of dunna eb.? R%%%e?trh%%{npﬁow t%)g%li?’rﬁl'éac B%E%“;L{hﬁ@%e@@?@g%% three
enbodi ment®® SHMRRGIEfinally nithedirst andsecand ppllipgapsambiigs 1438epdct i vel y, in
acc;)r gance‘lm.t $uch :mgimmammﬂlih‘g/mtiﬂlcﬂl%ise thd BtiffhB&s dvﬁiels'malg;f %mﬁaﬁbl y 1470 (s

i ncl udes ' t ’ Les 1476, each including a 45 set our
in the il %&@tﬁl?%itbgéheeﬁrﬁqgg'?'ﬁaﬁ?%ﬁbyp‘# ansl ating grippers 1482. The grippers
1482 adfe sim Ingn embodimentgf ihp fwersion, 3mirapsier asSBablies 145Aend t480sf er assenbl i es
1320 and l3d0pulig assemBRt 48046043 BGERE drildBhadh BiRieRly PBShDEARS are provi ded

with finger-li.ke projections 1478 prqotruding fromtheir 1 nner edges. 5
Duri ng Opee:xglj{“:ﬂ%wa Eﬁspécﬁ\ée 'B‘?ﬁ?ﬁ'édﬁgt %‘5?\6‘8&@?'6’?15'ﬁ‘g%q‘?ieﬁ%ﬁhefjﬁ%”rlgrsa‘?@ﬁer assenbl i es
1476 gat hetempively dhetrarisfey assembliss d45hemd 4 480adf esdhquking@isenibipi4zpassi ng t hr ough
t he dunna Melah t | =Slmlar to the
af or edesor Bag e coffed (GGRR n Aot e iR B BERIRGUIRE 1550 ang
1460. The SBrPeliiibsararagaedinaiiieriansiar srsprablisy $450iaud 14f0iapd 88 t he sheet st ock
mat eri al  anpper1Bise bod BE2PERH Gahdi afiehbly1850driiaaso hey ke bitgingu!l | i ng

por for et | kapererblie PRSP bl b ot haRudfnaliy len el aplend) 1) o'
advanced Bpvabdhe qongtriction member 1440 and progressively crimp and/or kink {that is,
connect) the strip of dunnage at regular infervals as it passes through the respective
25 pulling assemblies 1430 and 1432. For example, the grippers 1452 and 1462 of the first
pulling assembly 1430 may have a different size geometry or aperture than the grippers
1452 and 1462 of the second pulling assembly 1432, thereby to provide for example a
connecting function. Alternatively, or additionally, the transfer assemblies 1450 and 3460
of the first pulling assembly 1430 may be laterally spaced from one another at a greater
3 distance than that of the transfer assemblies 1450 and 1462 of the second pulling
assembly 1432, thereby to effect, for example, different transverse crimping on the strip
of dunnage.
Referring now to Figs. 47-49, there are shown three embodiments of pulling
assemblies 1470, 1472 and 1474, respectively, in accordance with the present invention.
35 The pulling assembly 1470 includes a pair of fransfer assemblies 14786, each including a
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transfer assenblies 1476. The projections 1478 can have sharp edges 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 retaining the 15 shape of the strip of dunnage after
the strip of dunnage is released by the transfer assenblies 1476. The

pul l'ing assenbly 1472 (Fig. 48) includes a pair of transfer nenbers 1490
each having a concave outer surface and a plurality of protruding el enents
1494. The size, shape, quantity and/or arrangenent of the protruding

I ts 1 A 2 f le, t ticul ti
appl 1 cat i off (o the RERE o RRsliliny oblesBibgiarhes [fa" M &P JiBapt ur e ¢ ne
sheet st oc¥ke siaiasts the grippstsi 1382 arici382 Wdhateasier assemblies t320 ancs13a3D| ar to t he
af or edescrddgfled ét%ﬂ@,fe%epﬁl%%ﬁ@éri‘gﬁés 3 ;?é]ﬁ%\i&%l witljr?igg%r—?{é%ro}e%%s 1450 and

1460, and 1470. The protrudi ng enment rictional 'y’ engage the sheet
stock mat BYP BPIrYEngfragyhelkinner 889es- positive grip on same and therefore

i Irrpr ove st he publiirg@pedatiancds theSumtage bevirsibh in_@@wir@%@ffﬁhs?br&sb@bnelp_e protr Uﬁi ng
el enents tL,tcnl ng or. rfagratin I ngers that
per f or at elfﬂﬁégéslﬁ%_gﬁ : %& cr)(‘llﬁ g%gér%&faa eeégtoﬁktm i 'ag%ﬂ?%{'?‘ﬁgtﬁﬁ’“&b@? 9%’3?9% he transfer
menber s 14p0sfermagion 1486 thege briwesh énemeannen sioitar tethe #faredesodtied rensferends f or

penet r at i NggsdrfiheSERRInd 360 AK208H 983024 4501ld 6440, WRe BbjcRioh&NEB Fro%iué ficient
enough to stltcht h hee tock material .

.toget her overl| apped. portions of the she
Such stit chi'figPaiys Qﬁ‘ﬁo%@e P'é‘%eg?tﬁﬁiﬁ%?‘?”ﬁ nd ferriore MAreys ﬂ?‘tﬂ“ﬁ'ﬂﬂ Junnage after
t he st ritp @thegulimpassenidy 14710e Abeptojbgtiondki7s tragaisd nctior abditcking400. As i s shown
in Fig. 4 } i here between
g %eﬁ&@%}g@?bém Bt ﬁé?f‘%%géétﬁ%&rr BNk Fnaf@ﬂgi?gﬁ% aéd?%e%%*&ﬁ it

a dunnage trans regi on _ a.\‘/al n1g a sub or circular
shaped criGoeeigseemiias 1478n b praiattioys 1438 caniave sharnsedgps foeRAREYAINA 490 ur ge t he
strip of dhestegestookmatdnalaing bar beof b leagia saiicism ghaugh A8EGh dgbtRert r ansf er nmenbers

1490 trans i N havi.ng_.a .gener.a| cylindrical or
t ubul ar sh‘g’gﬁed.gb%rt%h% Fﬁﬁé;;hgg%g%ﬁ’)q}%ﬁ7§8?1ﬁ?}t§hm£3§ls 'ﬁ rrlecT'TJ'?Petls]ga pai r of
transf et nibaRRaf hesspef demese #fieviha giipofdpnnaee i relasised by the trensfdrace and a

plurality stembied 14rdi ng el enments 1504. The 5 transfer nenbers 1500 gat her
and laterally ture the H t _stock terial passing there between in a
manner si mi | ar TRoPYRE aserpl JEGF BisiE nplhds crnel oL iRgRE T ERer 480 and 361, 1320
and 1330, exdibavingch cor@lie olierADriane dnd 4 Pidrality bieprqtruding edinegs e4en®hd s 1504
frictionaldy &B&é}%ﬁ&i@%nﬁlﬁﬁé‘ﬁan %ﬁ&fﬁ%éo%t}@{n EQmQJﬁt?YAg‘l%sPdeEﬁ{de positive
grip on sanme _and therefore inprove the pu ?ng effect of e pulling
assenbl 3 197R" SEMRle. Baricu cenupring applicaiianmdhe Sanpipomenbers O0pul | i ng assenbl y
147 f2 t he gatret aiﬂddat&g!l;&iaﬁlﬂi@’tﬁfshb&%ckfﬁlﬁteﬂél%@ssinblﬂ{é@é bedechth érfnbﬁrféh! ng or
perforati ; F .per ratetg get o?ma s It s
advanced be 'I/?/I'e{eagﬁe{ %ce)r% %grr'lb%ﬁ g?'g)slireé Apar I%fé g?ndﬁ%i’ @ %ﬁ?i@?@“‘%‘f@% nts 1504
can have 1460, and 1470. The protruding elements 1494 frictionally engage the sheet stock
material fo 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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poi nted ends for penetrating the sheet stock material and can be of a

| ength sufficient enough to stitch together overl apped portions of the
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
menbers 1500. It is noted that the pair of cylindrical transfer nenbers
1500 define there between a dunnage transfer region 1506 having a
substantially rectangul ar shaped cross section. Consequently, as the
transfer nmenbers 1500 urge the strip of dunnage through the 20 transfer
regi on 1506, the transfer nepbers 1500 transform of dunnage into

havi ng a GENER He wansieraegion 1430, tiediapgeidPerpRs s 12*8%'@{?5 H’r?r?grﬁpé)ﬁ than verti cal
di mensi ondunkhadesntothbeéncged mtﬁ&scyﬁndbmﬂorﬁuhﬂaruhhpag el ements 1494 of the pulling

assenbly 1472, -~ of the
protrudi ng el érr?éﬂﬁ‘ 1%8%"%‘? g%g?ﬁﬁrﬁﬁndd&/a Egmfg?nﬂfﬁﬂﬂgg%ﬁodepend on, for
exanpl e, ©4#8 hp¥ng & @un@pal@uﬁvwﬁmdawml@ﬁ pr@wdlrwlerwﬁr Ay 8% to Figs. 50
and 51,5 Ej B&sher h\‘énﬁ&?\g@om’gﬁheaﬁrgﬂﬁ%llﬁa’ﬂ@t i thdheatGlock mafRtd) bassg assegtS)IZ % 1520
in accor ne e presen nt1on.

i ncl udes ei}egffeef' 'ﬁ"?r %\@iaér?&{']%ﬁ rg‘ief éFﬁg’“a"sgeéé‘&%?H%PeP gﬁg%r assenbl y,

whi ch al s861, il 320raafl 48300 d4A0GNA 3468, tATD ppd1472i fiha pretrddingeieoknta 18Mannel 1530
posi ti onegi.Ghn nbﬁ'%ttg@sﬁeblr stdek n‘FafeﬁéﬁcI Ghvi@ssRoRbp Msrt#ééap onTsf&ﬁre%ﬁdShOVm
transfer asse

s simlar in_construction 3 nctions in a
manner si ferelgre W%@etnumrféeﬁf%%@%rq Issembip 7 éﬂHki@%Bmtr 1450 and
1460. e ekemants 494 cigepouingasiansly 1472, thed@straling leler@hiis t1§04ohaygisopper s 1534 t hat

are Pref Rpahints UL FLinGhinn Tl %ﬁﬁ%éﬁ&&t&’ rRRAGR oA hiBLALANEDl ¥ have a

seni - oval "Or S - | ust rat ed
exenpl ar y adyanesdibeiveen thefransferanegiers 15 sTé'ﬁﬁrWU‘imem% $ae@eHe gri ppers

(1534 The pélhte@énctgrférrmﬁétrauﬁgth@&lﬂaemick ipERal 2l 64h bE%f haaﬁgtanufm‘m tur e 1540

e., Cross sec
enbodi mant""“?"’gﬁ glfé'i“ﬁé%? fngy ‘?‘{f?e[\%m%‘jﬁ%"étl‘?ﬁs gfttg h&ﬁtcfy%f‘r %5"%3 g‘\‘/c?'g'ﬂv\e@ﬁq/r om the side
(Fi g. 54) aidain rethiping rershepessf 589 obdunhige tei tp@smsofmmage Fhieeasadinnel 1530

preferably $rofst rﬁr‘)épﬁgg g6 face. The transfer assenbl y 1522 and the
channel YBE@ 1@ % S g assenbly 1520 define t @ gﬁ&@gn a dunnage
P

transfer regi ohi fgtﬁé Prﬁ!atb? R %f%“ﬂ%?'éﬁf‘?f%”l mmbs(E1500 fe !@e shaped cross
section, asiuge trhnssdrretiond 506Mhalving a sibstantly reegingyiersbiped orosd setfive. dunnage

ggg\ég:’tsleot rgs?%p I }{hasttl%etra%f’einﬁé ersal%ﬁﬁﬂijrala 5?!"]%%?dunﬂ tﬁ#&@gh‘%ﬁ@””e' 1530

cooper at e era capture the sheet
st ock reat dpheddr regiah waﬁ\khestmefetmerd:rﬁ@ﬂﬁpﬂéa@fmﬁe@fnpr%éwnﬂﬁgeﬂsfaz | ocat ed

bet ween t rﬁ@vrﬁd @%@@Iy ﬁé"ztéred?iﬁlaﬂr@@r ﬂcﬁ@&taﬂﬂﬂreﬂra&ﬁhaﬁ wricaniednbion. hekes heet st ock
materi al int ted that the

t ransf er %f%?cft?red Eﬁgﬂ‘ﬁ'@ g%%g'ﬁ%@‘)f t'beep”g'f]%?‘otsg'agl%gﬁeﬁg P¢% the outernost
porti on ofshdpeequantiy shdior aassgemehtyf he p@irudimgeeleanis 1504 pthepullieg f or great er

overlap angd.tausi4¢PRiBnk ¥n R6 R, iiSaticARhbRVerthg SpHBYN. 1522 and

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

3 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 that are
preferably uniformly circumferentially spaced and preferably have a semi-oval or semi-
circular shaped aperture 1538, 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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t he channel 1530. Referring nowto Fig. 52, there is shown an enbodi nent of
a formng section 15 1550 and a pulling assenbly 1564 simlar to the

form ng section 1302 and pulling assenbly 1300 shown in Fig. 41, except
that the form ng section 1550 does not include the pair of side guide bars
345. Anot her difference between the enbodi mrents shown in Fig. 52 and Fig.
41 is that the supply of fan fol ded sheet stock material 1552 in Fig. 52
has a smaller width than the supply of sheet stock material 1308 in Fig.

41. In a simlar 20 fashion, the constant entry roller 1556 corresponds in

idth t 1550 th f dth th th
constant ShErrEls iRt SmE e abliainte Grerign hesks Badtlise of the
reduced S|a§§1e@perwﬁ@ 158fpe the wibperh dEA. §h©cﬂanmmmmmpedferéjﬁiﬁﬁhsamdmbthe const ant
entry rol lsgfacd ST trah&8r RIQAN @Qta?]cﬁhé)%nh@@étgif t@%ﬁﬂ%ﬁas?&n# yiEbglled into a

25 cushio fng conver si on machi ne havin han t hat of a
cushi oni na B 2 HHRIRIR d29sEy ragiol ﬁ‘ff?d‘a"lll&aé%hﬁéﬁﬂt'%ﬁ\talwA reduction in
the size oFcularshapéd oodssgotion GRVSNBHSS ifmghsne provi des various advant ages

e 5, Lo S o B8 B T D i 23
embodi ment52% #d tagghaniel $330smersite @@@&W,rmpmtato gafhEParidriaiéraifes a 30 single
pIt y ?)]1: sreaiturstm@kedv%a(mﬁbnél Bt dravp s 88 65h tﬁ@t{ran@?é@%i’oﬁ%dlg scltﬁéﬂeé upon .
itself a e material so that, in effec

t he singl ggﬁfénms?%téae@%g?%gwhﬁﬁ ggqagﬁ%qga&a PR InREeet HossaieRbinG ons or fl at
| ayer s '} oiaeid obdunnadeo igiilt hecipnrebibtpd et thetianstyr asdgably bodhdnnef 1380 gganpl e t he

left ed terial i
fan fol 333*’f’"éféé?are?ﬁvet@z%‘ﬁé@?gﬂs&'ﬁ* S dors L A8 AT R0 B4 T oget her for m

a sequencBrogfe QEorpRIgt oyatn asd thys genéinyiy Petweely the iransienassembly #8284t yl e one on
top of t hétheghdmpel #680.f ormthe 48 stack of sheet stock material. For further

details rel at 'Ffé@erﬁrgln%{ﬂrt@ﬁ ﬁ?éf%'%‘ éh%\%{gan %’B?Olﬁl%ﬁg{ t.udi nal I and f an-f ol ded

sheet stock mate RBaNs 8’? ence may be had
to U. S pasimnd pgylingsssaibly th§4 sigimsothe rming seis) Bnaandamﬂim% 168, 847, all of

whi ch ar e agemblgnsab shewi iﬂfFaga&'F'e%?ﬁhéifthetf&ﬁ'ur%rs%étﬁﬂﬁSéd't}bgé'ﬁdtﬂau@@d are 5

her eby i ngh% nce helr entireties. Duri ng

r e
oper ation" of onﬁﬁeﬁ ﬁé{gsg r%'\"ﬁ"ﬁr CHICR ReVRRIGh IPRAdimeg s sk duced  wi dth
suppl y of Figh#and Sigodkis rmt tbe sariply DE G fokded sheast sthelmhaterat 1552 Hid. 62 1556, the

si ngl e- pl yas é%léﬁﬁtﬁﬁ tffaﬁ%esﬂﬂ)ﬂ?ﬂ !Zé% ﬁ&ck%aﬁéﬁé @5@%@41 IR als :rr]zall ned around the

constant ent. r% roller 15 and advances red or funnel portl on
1558 of? t F%Cﬂﬁst%t%@%?l'ei@é comegeends infwidtrdorfe foraing ssation 680, gui des, for s

and shapesndthaefoiedelessih atkh that e tabia@trgiol® abSinttemb@eR@r B/ | P Of
dunnage ipjo the puI ling assenbly 1564. The Fig. 53 enbodinent is simlar

to that of FI% except in the Fig. 53
ecause of the reduced size of the supply of sheet stock material 1552 and the

constant entry roller 1556, the embodiment shown in Fig. 52 may be installed into a

25 cushioning conversion machine having a smafler housing than that of a cushioning
conversion machine for the Fig. 41 embodiment. A reduction in the size of a cushioning
conversion machine provides various advantages such as lower shipping costs, easier
delivery, more efficient service procedures, decreased need for storage space, elc.

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 materiaf
has two superimposed portions or fiat layers joined at a longitudinally extending edge
fold, for example the left edge in Fig. 52. The longitudinally folded sheet stock material is
fan folded into a rectangular stack, and the series of folds together form a sequence of

a5 rectangular pages which are piled accordion style one on top of the other to form the
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enbodi ment the form ng section 1570 thereof includes an expandi ng device
1576 that is operative to open up, or "expand", the single-ply two-I|ayer
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 |ayers are separated fromone another, thereby
introducing loft into the then expanded material which now takes on a

t hree di nensional shape as it enters the tapered portion 1558 of the
form ng section 1550. 20 A nethod of operating any of the aforedescribed

dunnage C?{Qféﬁi on Chl nes 76 800, and 910 in accaordance with the
present PRt Slt%c Hﬁ?”ﬂ'egerrff"ﬂ@lﬁldmﬂﬁye!i‘ﬂ“g tq HEXHPIRA§EC B nver si on machi ne
may be adiamgitedindllp andfah-fodtied Slodet stadkenatsial, bad the medraigrifaiingdgamg peeds (for

exanpl e, gl‘é‘?éngtgmﬁgf@éﬁa{dngdsaP?teﬁt JUoD! My AU BPIEAT o5 By GgarPl €. durd ng

shut down eren peeds “at e’ achi ne can operate
during a 25B8RdRlgbwhishere assigngd i?ﬁ'@ﬁ:%'ﬁneelﬂt@rﬁ)@ﬁ!ﬁwﬁmmndﬁethe present

I nvent i ONherédyncOipbRR PeRMBYeESoRIR iINMEIPEMIRHEd.. €., also referred to herein

RPN T A IR e s

oper at i ngwidipsaphly, of shaetistackspaleriafl 1552 sinixtonstentrentrenaier $ffieitle sihgiepin al t er nat i ve
enbodi manﬁ,m léy@ﬁaﬁf%i!fe& Qllrée%togk%a?é?%ﬁwlﬁedogmuﬁb%e%UMQ&t@%gﬁ%‘é@r i s

pr ogr anmed % an end user fo oFera unnage converter at any desired
mot or st af - A(PNERER & taped R Bnpel gortions1o28 e @5@@@59%‘?“ 158ty M8esi red shut
down ra)r’rpfos'tpimctloﬁswﬂd) bthlddsefommesh@bﬁﬂe shdzestografidriangd Sipeedse of the notor

will be bg ﬁﬁ‘% Q{ah Q’S‘ @qie?“h"ﬁ%sggmﬂ 1§6Qe not or and/ or other drive

conmponents 0O %ice different end users may have
di fferent pacll’ﬁ%;i"ﬁg%@nho Fentiesiele © thatief Bg.GBusxdertin thaFied8h end user to

progr a{n i &rﬁbo@iMEnﬂtﬁ? forfiAg bdttich mmm@feof indAsdes §Mé>1ptam|® deQte 1576 trﬁﬂg user Sd
convertin cati ons, e jnventi en shown an
descri bedgb\ﬁ"‘?ﬁ d"é’gffb'énf O Sngn%eflth? 3[’%‘3"’] %‘W%ﬂ@%&g?%tﬂ , equival ent’
al t er ats omatemhdhmlwmtm@wndadlsltrtpmtﬂalrfolded sbhachmeterid, teford passbgen t he art
upon r eadthfagg@mel B8 E:é&aérﬂfbsﬁgxsta%é; (SRE et ag&@‘éf'e%pé?&gd fdiognexed

drawi ngs rticul ar e var i functions performed by the
above des%"f"pﬁg ereby inrgdieing (Qftdnio, i &1ep &xpagdaddngipriabehichyiowiikeg on 8 onposi t i ons,
etc.), thireeehmmsionateiapdibaiyesters theftaperd pertibe1558 ofMbafwimihg seeesh t 0 descri be
such inte s are intended to correspond, unless otherw se indicated, to
any integer which performs the specified function of the io described

i ntege® (i.e. Ameibad af sparaiing emosi dlelajoredgasribed durngge aovwrsionivmghjhesnot

struct ur ald, yez, 86n) aMRb RN adcBrabMte with %lpﬁb%eﬂ invEiidh lsHof d@é&;s‘éa PRy bor ms the
function in.the herein |II r at e or enbodi ments of
the i nven{hF 8YNag¢ ComYRiFioT BRC ||'Wﬂay§e ﬁdaﬁ?frd%) '8%1“3/%5 W@SP °6famcpﬁ’8 i nvention
may have Urespaedidioc exaopid, dirioy etasvisp)land esmpigtdown speetly forganple, during
shut down}, and also the different speeds at which the machine can operate during a
25 dunnage converting process.
In an embodiment of the present invention, the dunnage conversion machine (i.e.,
also referred to herein as a dunnage converter) includes controller software that is
pre-programmed to operate at a specific motor start-up speed, three operating speeds,
and a specific shut down ramp speed. In an alternative embodiment, the controller
30 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 will be based on the characteristics of the motor and/or other drive components of
the dunnage converter. Since different end users may have different packaging
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several illustrated enbodi nents, such feature nmay be conbined with one or
nore other is features of the other enbodinents, as may be desired and
advant ageous for any given or. particular application. The present

i nvention provides one or nore of -the followi ng features: a stand fora
dunnage conversion machi ne,” conprising: a base; .a pair of upright guide
menbers nounted to the base and supporting at the upper 20 - ends thereof
a dunnage conversion machi ne; wherein the gui de menbers define there -
between a channel .for guiding sheet stock material’ to: the dunnage
conversi on machine. a dunnage conversion-nachi ne, conprising: converting

sub=assenbl '%ﬁur&nﬁé“!scals&gmeﬁﬁ eaoh 8 Lige fﬁ)gﬁgralﬁ%&fnn%%hlﬁeﬂé)m&ngl”nnage product

and an infee e asse pst ream of -the converting: - -
sub- assenbl | @QStS‘-ﬂ‘?'R‘? Prﬁkree'@auseaﬁw%@?@iﬁ Y&enbl y bei ng moveabl e bet ween” an
open posi tion - whoehthedverdstehas eepshowi zuhédesmecawlmwspecbh ageriain tr avel path of

the sheet Stﬁ%ed@ﬁﬂh@d’n‘zeﬂ!s eamzeaaﬁérmﬁqnmmn&@wa%ﬂ%mme i'nf eed.paper
gui de asse [ y ) Orﬁ I. t he .travel path SO a
dunnage-- coshvﬂ%%qigﬁ‘ ﬁgﬁfﬁ’Pﬁé i"gcaBﬁfS'Pe’%t? e ‘55"9‘:' PR ﬁ@gﬂ%’fe which pull’s
sheet st ock--grewikgs] alpamwﬁmﬁwtﬂﬁévﬂﬁ%rﬁ!&g‘@ﬂ%@ﬁﬂi@%ﬁymahﬁ'éﬁm@edt hereby to
convert the . gnidged (coipordts/Eismblies ldevicas, Gonﬂmﬁttoﬁé prop thetiie\@gBainghe  pul 1ing’
assenmdl Y et RLROMEL e ool Db ASRERRIAN Bl 1o BR¥LRM, 2 Pul | Ng

assenbl y ‘not or axi eri n)g asse severs e strip.of 35

“dunnage’ i nt curpsERiRNiRRdndsAtEH (pEpY InPIREWHIGE P F’?Pd%%@ﬁ%wwﬁb‘?ﬂ’ﬁ powered 50 by
.a_ severing adssehd istegenf.orihdhaiunvignally wevalent), eendosghriot yruckodlipr axis; a frame

havi ?gda? L;ﬁfﬂﬁ?&nt ﬁ%fdisgﬁb@@iﬁu&lﬂewm%érﬁn% tﬁJ\‘ﬁ’ncFﬁﬁ'H m@&rﬁﬁﬁ@m&l y f m{)}] oris
mounted to the frane XisS, r ane o e -
[-shape conf PEUFEY FEIF ‘mﬂarW%J@egéet ;ng%%ﬂsg@elg C}@"W& laks al"Icuf?'gunt ed to the s
frame so thaiea‘PTt-‘Sf"b%P‘@ml"%mﬁiH}a‘éﬁ bregn de?“ﬂb [RPVRYRdpsPRcbip OB NSt98 . L- shape .

‘conf i gur at i ogeveral dlughaiek empfiotigrersy Sciefonture maplrsicembigd with ¢he bagieots@nver si on

machi ne; a@dfe&urepmialomeﬁws&r@eﬁs,asmﬂe%&e&ma&kuagﬁge?sf&wﬁeﬁI on machine is
di sposed above_t e?fﬁﬁ’ﬁ#ﬂ ng surface. 10 a packaging system conprising: a

dunnage conv&PETHIRT a. stock supply assenbly which supplies sheet
stock materi al tB’etHF%erﬂl!?FﬁﬂEFQém‘"@éﬁW@PfSﬁf hw'n@featapﬁa a gangway Whl ch
pr ovi des access to0 tbetamtfamlaunnsgmp’-mmﬂﬁmﬁd,;;bmpnsmg abase; apairof -

upright guide members mounted to the base and supparting at the upher

a0 - ends thereof a dunnage conversmn machine; wherein the guide members

define there between a channel for guiding sheet stock material fo the
dunnage conversion machine. : .
. * a dunnage conversion machine, comprising: converhng sub-assembres
" which convert sheet stock material info a dunnage pruduct, and an infeed
25 ) paper guide assembly upstream of the convertmg sub-assemb!ies. the
. infeed paper guide assembly being moveable between an open position
whereat access is provided to a portion of a travel path of the sheet stock
material and a closed position whereat the infead paper guide assembly
guides the sheet stock material along the fravel path. .

30 . a dunnage conversion machine, comprising: a pufling assembly which
pulls sheet stock matertal through the dunhage conversion machine
thereby to convert the sheet stock miaterial into a strip of dunnage, the
pulling aés'érnply being powered bir apulling assembly motor having a
pulii'ng assernbly moior axis; a severing aséemb!y‘ which severs the strip of

s ~ ' dunnage into & dunnage produi:t, the sevéring'éséembly being powered
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a packagi ng system conprising: an el evated support nenber; a dunnage 1s
conversion machine nounted to the el evated support nenber so that the
dunnage conversion machine is suspended fromthe el evated support nenber,
and a stock supply assenbly which supplies sheet stock material to the
dunnage conversion machine. a packaging system conprising: a stand; a
dunnage conversi on machine 20 having an upstream and downstream end and
bei ng nounted to the stand for pivotal novenent; converting sub-assenblies
whi ch convert sheet stock material into a dunnage product; and an infeed
paper guide assenbly upstream of the converting sub-assenblies; the infeed
paper guide assembly bei ng noveabl e between an open position mhereat 25
access i s provided tdYaspemgasamdmlor iavicy 8FevBHn0Assembl Relorise st ock
material and a cl osagmpAsing boRshafeesdairation evhéreih Be ulpg ptemigui de assenbl y

gui des the sheet stqg rmﬁxtéﬁ&m@ﬁaa{aqom%smy&}au%&eneﬂanﬁu,mage

conversi on system co risi conve a stand for
supporting the dunnade® W@Q@?"@haﬂﬁ’é‘@ﬁ?‘f?@"%ﬁ?f"ib%mm”é’&mg‘i&’f?ﬂéﬂtb? ng a stack of
sheet stock naterial flamb ewvihit ieaxd isparaligbo the nthenlegiobine tratepé ne from whi ch t he
dunnage conversi on nMRgkH& ,mqiraws sheet stock material and converts sane
into a strip of dunnage rodu wherein the stand includes a pair of
transversely spaced &%ﬁ?k@mgsef ﬁ"é‘lp"ﬁ'f’@nﬁglf"gageﬁ%ﬂ)’?rﬁﬂ‘ THET PR nal |y

ext endi ng t ransver selpgckinp surigck; wisteintthe] defnageseniersioy tmachins isidispeed f aci ng wal | s
and transversely ext epsit g phdn@éutratdl nal |y spaced front 51 and rear guide

wal | s ext epdi ng i,nwar, %&F@ cgggtémg)g{pg% rﬁg&gédgg&rg&%i lﬂm{‘é s., Wherein the

wi dth bet ween rlght 2 I(k material is
greater than the di sﬁ%ﬂ?@é‘sﬁﬁ@{’%@‘ﬁs‘fﬂﬂ@sFWW%B@@?‘*B?"@%%Ul de walls and
| ess than the di stancewvbebmeshing el sganeay Withiprogdesatdess tothe ttbek 5 st and, and
t he di stance betvveensg,jbgaggep, and rear si des of the stack of sheet stock

material Is less than the. ce ns anepevtd 'E €n JLear gui de wal I's
of the stand; and whérFel ng'fg m"l? PRSET® SPQ?S EPI"9%. ~ supported

bet ween tH& upright (9Pﬂétﬁfﬁ'@?m%w&‘%ﬁ&eﬁh@fﬂﬁvﬂpghmelﬁﬂ%wmerrenbers gui de
t he sheet stock mat enlismbgd convetsion dathinsigeusadaddiositaeldfledsaghitne as t he

dunnage conversion mhbé}eangﬁms%@%mﬁ&%@?ﬂp%%ﬁéets&ckmatg prefrom a
nmet hod of | oading a regtg g F%ar stack of 'sheet stock material into a stand

for a dunnage conver$ FRESRBIN, the stand has a pair of
- a packaging system, comprismg a stand; a dunhage conversion machine

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

25 access Is provided fo 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 convarslon system, comprising: a dunnage conhversion
machine; a stand for suppoiting the dunnage conversion machine and for

30 supporting a stack of sheet stock material below the dunnage conversion
machine from which the dunnage conversion machine draws sheet stock
material and converts same into a strip of dunnage product; wherein the
stand includes a pair of 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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transversely spaced upright channel menbers having longitudinally 15
extendi ng transversely spaced apart left and right Inner-facing walls and
transversely extending longitudinally spaced front and rear guide walls
extending inwardly fromthe Inner-facing guide walls, and wherein the

w dth between right and left sides of the stack is 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 |less than the distance
between the front and rear guide walls of the stand, the nethod conprising
the steps of, inserting the right or left side of the stack between the
gui de menbers; til t iandyetrigudawaiy exlesdisinvardiytirom the dnnerdaning gwideorals: di agonal |y
oppozi te cor ner?] 25 tv.h&éiﬁthfawﬁm%aﬁmﬂﬁndtléf&idbm%ﬁfaaﬁfE}Qet‘éﬁ&k' s of the
stand; noving the ri r.le t ownar, t he respective
right or left Inner-?‘%&eﬁ%%g{ﬁfgﬁé{thang?echfsﬁgéesb{eﬁgadﬁﬁeﬁ '?r\eﬁdﬁ'a' ‘){ﬁégu'su?ack such t hat
the right and |eft siwaléss?n%'ﬁ%tﬂ}?et@ﬁﬁ@kﬁ@%ﬂﬂ&lﬁﬂ\ﬁ@fg‘wwﬂh@zﬂbﬁy of the
respectivesright and staed, tndtie distanef betwaen it imntchnd resfsided dreg statkef st ack | aterally

towards the left or gidbhdock RAEKE F’ajm.ﬂ}g%%laﬁcetb&wé&ﬂ’?quﬁttaﬁ%gral ly center the

stack between the inner-facing walls. . dunnage conversion system
conprising: a dunnag@a%‘?‘ﬂﬁ%‘?@"gaﬁn ;ﬁ'ﬁ]éWFrﬁ'@thFBtPCKg’B?W%‘PPWt%‘ﬂ@et st ock
material into a dunnagpporsd betesesn thetupright ciumel sngmbercamd the sipright chemadhi ne i ncl udi ng

a pulling assenmbly f @fembd# duidethe sHRERdek Mhterakio B idhbdl codvBion t he dunnage
conver si on_machi ne and_an Ol
€

tlet 35 through .whjch Ihe dunna product is
di schar ged? and a st amr?‘é’;‘“% P dfiage SoVerpD "%ﬁ’f'??adé%vs@ %\gsé?cg f"%ﬁrgﬁac hine is
pi vot abfy nounted tolMe&t and for novenent between an operating position
whereat the outlet of nisined ofthatinpoectanguiar etadd obshesTaEH Mteribiadtes the front of
the system and one Gong G dinafd dohiekidfib e iR B sahdis gl Cat @ Teedi ng
and of the pulling s assen@ %ﬁ%ﬁé’\tt he front 0 t he Is%{s em ftor operator
access thereto. a JHRIAHES SHore\raTReF hYBREPSNERY  a dunnage -
conver si ons machi ne edending aneversel gracisaoart left and Kohhinnesfaciag willsand a ‘dunnage
product, the dunnageaeensegissbihg WAGIOdIRA shited fsht 410 rér GRMOEIsNY assenbly for
severing the StriP QlofikgRRgsy ki fle HERILATERGELAR G ROVEr T Or cOvering
the 10 severing assem ?y; and. 2 ot an 11 NC I'ng a palr of upright guide
menbers, the w dth of*dipevEiieRiapd 5tiides ofths fingk € opaipaiign Y dfee t han t he
width of the cover; Wwheewithe innkedgesofithemide anisendessthante distaes i s pi vot abl y
mounted t@othe stand péiRseniRVPEREngRAISWBRAs1A1, B b AkbRE bBRsh ik ON
front and rear sides of the stack Is less than the distance between the
front and rear guide walls of the stand, the method comptising the steps
of, inserting the right or left side of the stack between the guide members;
titing the stack such that first and second dlagonally opposite corners
25 thergof 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 wall
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 leff or right inner-facing walls to
20 substantially center the stack between the inner-facing walls.
. a dunnage conversion system, comprising: a dunnage conversion
machine for converting sheet stock material into a dunnage product, the
dunnage conversion machine Including a pulling assembly for pulling
sheet stock malerial info the dunnage conversion machine and an outlet

as ' through which the dunnage produet is discharged; and a stand; wherein
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whereat the dunnage conversion machi ne di scharges the strip of dunnage 15

In front of the system and one or nore servicinglloading positions

whereat the cover of the severing assenbly is disposed between the upright

gui de nmenbers. a dunnage conversion system conprising: a dunnage

conversion machine for converting sheet stock material into a dunnage

product and a 20 stand; wherein the dunnage conversion machine is

pi votably mounted to the stand for novenment between an operating position

whereat the dunnage conversion machine is in an upright position and one

or nore servicing/loading positions whereat the dunnage conversi on nmachine

is at least partially inverted. 25 a bal ed stack of sheet stock materi al

for use with a dunnaggdmriay einfdaih mabfil ghetablEMegptel & tgstandfost ack of

fan-fol ded sheet stock r).al. i artially

surroundi ng the stac'ﬂ?verg%tﬁj&glfe%aéna@f’h@fﬁggsﬁnﬂgq‘Iér%haé{‘%%’?&&tsuéeguri ng the jacket

to the stack of sheeiurage edrverignErpine facesihs froplaithe gYseMaa SBF " sheet st ock

materi al for use W tforésdhithgivg@ngdOsitboswiersat adeeding edei oh e pdiiogrpr | Si ng: a st ack

of fan-folded sheet =1 ' ' bottom t abs t hat
?s%e?riﬁﬁ/ facHBth S the %{%Em%rb@&é&?tac@%‘{bé?@o.

underlie the stack an at’ are npveabl e away from one another to enable
the tabs to be r‘emv%ﬂ’““%?%%‘?é&%%?%"%"@aﬂ unnage CAVERR? of sheet stock
material for use w thashingionoagdinasbeat stockingiend Btorduhnapeproduditpr | si ng: a stack
OL hf an-f 0: ded Shtee} cﬁhfbﬁgcdﬁﬁr‘ﬁfninﬁkhiﬁémm@a%ev&ﬁg 5s@dh1bﬁrﬂéﬂsarﬁﬂﬁﬁt';0mk an .
adhesive layer at legst. o e to . e stack; and a
rel ease |iner coveri %5"?%"3“”58?%’8%1a\?“ggﬁre‘é;%@%‘%mg%&n%{’ﬁ_@a‘%g?g‘+eoadi ng a stack of
sheet sto@k nateri al sewipdassendilyeard @ SSidieduding 2 PArREIIR ek nateri al |

conpri sing the stepsméibers, Hhe aitth di tiegpfight aitie madbeschebg greSerttaaties of sheet

stock material wth ‘gi?]htgﬂ,gbecsg{gggmé N RE adRRe bGflerkith hddGind OvoRby the first

stack or the bottom o C stack'ge\iav(r%d settlpng tt}e second stack on
top of the first staBRMeQReSHS PHROVERML &N BURAE EREPbp page of the
first stack to the bdteteetthqrivprrgetonyeriion siaching dischargesihe stip opdniesel of | oadi ng a
stack of gheet st ocki @it 6fthedlsti) b che SRR ENVRIhGIG IQTosiib sheet stock
material, conprisin Ds Vs S i deheibq ibesiEONd st acks of
sheet stock nmateri a?w%/?nggﬂﬁ_%% a heessfevéﬁq gyergéspﬁf)%ed to tﬁe top of the
first stack or the b¥FEMAYEMENE=second stack and a rel ease |iner covering
t he adhesive | ayer; sdénhbtdgagonvdrgonsstesn donptisingk adwnnegegomyersithe fir st

machine for converting sheet stock material into a dunnage product; and a

20 stand; wherein the dunnage conversion machine is pivotably mounted to
the stand for movement between an operating position whereat the

dunnage conversion machine is in an upright position and ofie or more

servicing/loading positions whereat the dunnage conversion machine is at
least partially invetied.

25 . a baled stack of sheet stock material for use with a dunnage cenversion
machine, comprising: a stack of fan-folded sheet stock material; a jacket
for at ieast partially surrounding the stack; and at least one bale tie for '
securing the jacket to the stack of sheet stock materlal.

* 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 fo be removed
from beneath the stack,

. a stack of sheet stack materlal for use with a dunnage conversion
35 machine, comprising: a stack of fan-folded sheet stock material having 2
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stack; and pulling the release Iiner frombetween the stacked stacks of is
sheet stock material to expose the adhesive |ayer, whereby the adhesive
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 tw flaps formng an L-shape cross
section, a corner of the stack being disposed adjacent the conmer 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 substantially the full extent

of t het adj aCﬁnt t si fle t&:fanﬁg'ﬁ‘ott&ﬁ'%lédheﬁvedﬁmt mﬁb\wozhmtae peshbne for
~converting sheet sto uct, comprising: a
formng assenbly forqgetfggg]fﬁ %rﬁ'%asgﬁge%%ve"%%gcﬁagﬁﬁg{@ Into a continuous
strip of dunnage; a mmﬁllﬁoﬁgf.ltagwoyﬂsb@tﬁmkmﬁwlWW@%{WW omthe
form ng assenbly for shstvades maen, Bensongiamips dFRbidinglirst &ho estaty t he formi ng

assenbl'y; yher el LS 810 o 3R i A5lHSS Al B Sle 04 L1 O, €I OUG!

whi ch the Sheet stock 'H%ﬂ stock materi al
into the strip of duﬁ??af’@sé“%&f*h%‘?*%?flﬂﬁéew{’émﬁ]&ﬁ tag the §9cd t he pul |ing
assenbly. a dunnage stondspsF bafirstsabk, werdbpihe adbesive bbrids the ®hemke st ock nateri al

into a as dunnage propgygrgt,stagkqgmgbatb,ggagegnﬁ&@ggn@ga@ssenbl y for shaping the
sheet 54 stock naterjal

dunn pulllng
assenmbly positioned ? d‘bﬁﬂﬁ%?’f"’é&ﬂqﬁ%ﬁ?& e@@%ﬁ'ﬁ’?‘tﬁ%‘?ﬁ' saest’?ﬁ“@g?cgf’ advanci ng t he
sheet mat efi al t hr oughest steck maferd, wempitingpasiops ofypreviding st and sdcondni ng  assenbl y
i ncludes an annul ar altiayw Hbet sodkl meaictal Wl dagasindthyeappiiae tosteasptor 5 st ock

maierial passes for Shap A b HAGH BLRGIG BB £l brbeskdlkgs Lhe SLTip of

unnage and directin or [ y. a dunnage

conversi on machi ne fg’P %M&% égeﬁa&nggpa%ﬁn%?qnggﬁﬁﬁ a dunnage

product, conpri sing: Sfapk’glldDam*‘!ﬁé@%ﬂlilﬁdﬁomlbﬁge%wﬂeﬂé‘smefach pul I'i ng

assenbl|y if@cludi ng atshéeeask mk |@reknamﬁesadmwﬁbyeﬂwh@gﬁtmahehw ough 10 a

dunnage transfer regi 9 'thBt &bﬂ&s&&@ﬂ?boﬁ&ﬂ Lrfddeagoperative to
a

grip therebetween the eet mat eri ancing the same through
the transfer region, & at Ieast one of the grippers including an
aperture operative tcabgﬁ@ﬂ@qkom@tist%maaﬁdlfprt@apmcamtabemiersionhe sheet stock

machine, comprising: a stack of fan-folded sheet stock material; a jacket

2 having st least two flaps forming an L-shape cross section, a corner of the
stack being disposed adlacent the comer of the L-shaped jacket; and at
least one bale tie for securing the jacket to the stack of sheet stock

material.
. a baled stack as set forth In clalm 18, whereln at least on of the ﬂaps
25 extends substantially the full extent of the adjacent side of the stack,
. a dunnage conversion machine for converting shest stock material into a

dunnage preduct, comprising: a forming assembly for shaping the sheet
stock material into a continuous stiip of dunnage; a puiling assembly
positioned downstream from the forming assembly for agvancing the
o sheet material through the forming assembly; wherein the forming
assembly includes a funnel portion through which the sheet stock materiat
passes for shaping the sheet stock material into the strip of dunnage and
directing the formed strip to the pulling assambly,
. a dunnage conversion machine for converting sheet stock materlal into a
35 dunnage product, comprising: a forming assembly for shaping the sheet
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material as the grippers nove through the transfer region; wherein the
first is pulling assenbly is dowmmstream fromthe form ng assenbly and the
second pulling assenbly is downstreamfromthe first pulling assenbly; and
wherein the first pulling assenbly operates at a different speed than the
second pulling assenbly to longitudinally 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 material through the machi ne;
the pulling assenbly Including at | east two opposed grippers, at |east one
of which is noveabl e through a dunnage transfer region in opposition to

t he ot her gripper anédiosaapes atoa@nthougstipef &bndghanelrgtassmenlyt he sheet stock

mat eri al for advanci el g 5RGRhn AR o Sladl o RhGAR rkhe ¢ rans er

regi on, and the noving gmlp_per Includi ng an apert E‘rf oper ative to gather
and lateral |y capt ur &eljtssplihreughathe foming assegile wherglt BF 199M0% s t he gri-pper
nmoves t hrough the tr assheyindides anrpnusharpofmlierh hroughoxhichdheghdepper with the
agertgre !gc! udes a Bﬂo&krn?ahérimﬂahs?éstf&%ﬁ’d:;g%E}it@&sﬁgcl:ﬁlaﬁé?ihlﬁd@!h@&riﬁdfom its inner
edge to aid in grippin e et S oc rial. unnage conver si on
machi ne wherein the 8?’%‘%‘1“@4&@%‘59“@ E@Hﬁapﬁlm?ﬁ%‘gmﬂﬁvi ng gri pper being
operative in cooper aridgmagsicohversibremashinipiconveigngsheebstogk jsteddlétofeen t he sheet

stock material for admbgipR@ud, BEnsHSRE fitsitn@segbhd pliltg atsembIRE @8chr egi on. 55 a
dunnage conversion n%ﬁ!ﬂi i

. , . q
product, conprising: 'a ﬂE‘CT%FHLQJ'"&%%%ﬁ%t%ﬁ%g%umk?ﬁgﬁréﬁ%gea Bteria

nq? assenbly 1 vanci n : t material
t hrough tHhe nachi ne; adWBagsiansen Epoiatis eprBHYPN [opps WAFTGNACHRAIVOY ot at abl e
transfer nmenbers eaclyrigiparébeyea tiechesd steck oatedal focagrdngiosthasedhea plural ity of

protruding el ements g4 mgmsfgg,%ggagat%g}gﬁé/&mg fifbrs LA, the transfer
menbers being in opposifion npage transfer

t.0 one anather to d a
regi on therebetween, @ WGB%EIEH'&_’tgg%beé?r@ﬁa\t%agy%ﬁtgﬁ%" "’Cﬁ%ﬁﬁhﬁ%&?o gat her and
| ateral |y capture sh&wteriaigs ibe grippers ey broughfesdiansian (ralot WD 48881 t he sheet

mat eri al tgpr ough t he pliingasbably it e@insiream féin the BtakgagEmdp andthsi on machi ne for

conver ting sheet mat gL puiifl disohbly HBIRAEMALA Gt o BEEHN: @ pulli ng
assenbly for advancing the s eﬁ% mat er | e’:ﬁégr 0 aqh th rrgf@l ne; the pulling
assembly including a agdoﬁ'”e"elﬁ‘fﬂ“” ?‘QP%T?F%‘“’F’P& ‘i“”’é‘r ﬂ%ﬁ%’gﬁ% e4th having a
cylindrical outer surfeseendmiingasseyiblyteiérigiudingly opnpie frelingd dehageent s ext endi ng
fromthe cylindrical pgdsihg BfBgh thdtRinnage transfer region,
20 s 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 pulling assembly Including at least two
opposed grippers, at least one of which is moveable thraugh a dunnage
transfer region in opposition to the other gripper and cooperative {a grip
25 therebetween the sheet stock material for advancing the sheet stock
material through the transfer region, and the moving gripper including an
aperiure operative {o 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
20 protruding from its inner edge to aid in gripping the sheet stock material.
' a dunnage conversion machine wherein the other gripper is a channgl, the
moving gripper being operative in cooperation with the channet to grip
therebetween the sheet stock material for advancing the same through
fhe transfer region. '

=
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15 transfer nenbers being in opposition to one another to define a dunnage
transfer region therebetween, and being cooperative when rotating to
gather and laterally capture sheet material therebetween and to advance
the sheet material through the transfer region, a dunnage conversion
machi ne for converting sheet material having at 20 |least two |ayers
thereof folded flat along their length and joined 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 folded sheet material passes therethrough, to
separate adjacent |layers of the flat folded sheet 25 material from one
another to form an expamagtostsiopmading fveahverting sreetatateristindo s pul | i ng assenbl y

including at least typ, gé '#b%ﬁcﬁ %"JHB@M‘W §plﬁlﬁ@§s.tsé]ﬁ{yf$r%@|4%me%hée¥ ansfer region

in opposition to one an g ﬁ Her ebet ween t he
expanded strip of sh&@eiaiifough ths machpp 38\?5!“19@??@’“9‘ 'B‘:’@!!'ﬁﬁpa‘f?{rough t he
transfer region, and rastabledander owebad eatiniavigy 2 gpavsoitansdriack angaan ao aperture

operative {o gather gmghdré’ftpﬁ:ﬁ@dirlg\éleﬁ@ﬂst.&Eﬁd;@%&%éﬁoﬁé@ﬁe RwpPapsed strip of
sheet material as th

S an [ egi on. a net hod
of converting sheet r'ﬁ?t'@'ﬁeg ’H%F\%[iﬁ!‘j'ggi‘t“pqoé'g‘g‘tt°?'\%"qt @ '{"?ﬁereof fol ded fl at
al ong their |ength amddinpgsaeserragge thhbeterenaod Wge@g@'ﬂfﬁ'@wnl nto a dunnage

product, conprising tr&l@n@t‘ogaﬁeraﬁmataanywt@e @idét'rﬂafé%l @SeRHey afdas 35

advanci ng the sheet rr?t eri aéls_,l_ltélrrm,t Qq% A= er ein the step of 56
advanci ng the fl at fd égﬁ%heet er| i“nerudes m)V| ng grippers together
t hrough a transfer ré@#%ﬁgqqﬁl“"@ﬁﬁ%?ﬂf‘éf?rFQBVQW‘P&S‘EH‘(W%F" ®* cooperativel y

grip therebetween tmBnnﬁi;eairodﬁ@,Iodmﬁlsﬁﬁteﬁﬁulhﬂwésmmbakorammmmmt the flat

fol ded. sheet materi " asdef ikifof@N aperture in
.at |least s one of then%é?;g&w Sﬁ.g}%é@ se %£ﬁudﬁ%&rap%u?f s therein the

flat fol ded sheet md® “?5"5‘ e’ﬁ?a\c‘b?f@'l“%a‘é}' 9h the transfer
region. a nethod i nolusily rgrabedirgrelementgextalfiagiomthd alindic! sgfface.e f | at f ol ded
stock matgrial frOmt@ﬁ&rﬁuaﬂﬁeﬁﬂfainéﬁoﬁﬁbﬁ@dﬁ%&rﬁ@n&ﬂéﬂofdﬁlndﬁdunﬁfﬁﬂ mat eri al

before entry into tane}ranislf”%regeﬁ%eggndbjegﬂ% 5{?9‘9'% ?Q sion machi ne for

converting sheet materi Fep I'ng: a pulling

assenbly for advanci rﬂgﬁ’?fﬁ‘é"'§tﬁ’é@t°apt%§'@ﬁﬁ"ﬁe“?‘meﬁ’a?j‘f’ﬁeﬂﬁ tPra‘b’Fﬁcﬂe the pul l'ing
assenbly including atihdsbees thatbriabivoghitiprensser ragloabl e t oget her through a

transfer region in OF%RBﬁia&é &ﬂ:elésﬂn%&ine?d?%t?&ﬁng@ﬁb@trﬁé?é?ﬁ%ﬁﬁdave to grip
ther ebet Wee n the dun r?eagtei Iayerthermr folded flat along thelr length and joined together
along an edge fold into a dunnage product, comprising: a pulling
assembly for advancing the flat folded sheet material through the
machiné; an expanding devics operative, as the flat foided shest material
passes therethrough, to separate adiacent layers of the flat folded sheet
25 material from one another to form an expanded stip of sheet material; the
pulling assembly including at least two grippers movable together throuigh
a transfer region in opposltion to one ancther and cooperative to grip
therebetwaen the expanded strip of sheet material for advancing the same
through the transfer region, and at least one of the grippers including an
20 aperture operative fo gather and laterally capture therein the expanded
sirip of sheet material as the grippers move through the transfer region.
. a method of converfing sheet material having at least two layers thereof
folded flat along their length and joihed together along an edge fold nto a
dunnage product, comprising the steps of: using a pulling assembly for
35 advancing the sheet material through the machine; whersin the step of
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i s advanci ng the dunnage strip through the transfer region, and at | east
one of the grippers including an aperture operative to gather and

| aterally capture therein the dunnage strip as the grippers nove through
the transfer region; and a software controller for controlling the speed
of the pulling assenbly. 20 a dunnage conversi on machi ne wherein the
software controller is pre- progranmmed 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 assenbly for advancing the sheet material through the
machi ne; wher ei n t he adtangngdife flaldakied shastmatériel inclydestmoring arippesd togefhac| udes novi ng

grippers toget lher thﬁl%lﬁhaﬁag&fﬁﬁébﬁn%uﬁp&ﬂlh@ﬁohéhn@lﬁ@@fdo&ﬁe&@lelytgﬁp Sne anot Eer
to cooperatively grip therebet t he e eri n advance the
sheet material thr ougl??retbﬁ eeﬂ’ﬁgi@%gdred ?‘éeﬁf%agfﬂgl\ﬁﬁ?%déangeﬁtk%%ég{dgér)'e in at | east
one of the grippers ghechesteriabiivengh ded&prnsfer spaiom philgeearetteingtiegst he sheet

mat lerijal ag the gritﬁrbﬁé@'ﬁﬁrg@ppmyﬁﬁbrééiﬁw y&abﬁrehhzﬁﬁfheﬂ‘aélfc?ghon; tfu;_ther

i ncl udi ng ranpi ng : . [ ore starting a
conversi on process. %ﬁpﬁs%%éhgggqp%gﬁver%ﬁéﬁgﬁeﬁnﬂ%ﬂt@rnl['al Into a
dunnage product, "conmprmedichicluding espstetingadiarent fypra gf e TatfPiadstlas senbl y for
advanci ng the sheet mmieistireth onetahation @expaneihome Rideeshestinatedat beférbe st ep of

advanci ng the sheet ngphakd Al rankBGldidles moving grippers together through a
transfer region in opposit eratively grip

lon s to ope._another to c
t her ebet wen the'sheé’td”?f’é‘?ee‘ipi‘uﬁismﬁﬁ'a&'"ﬁg?\r/%‘m%m?ﬁ@eg?f’gegg’r\IPaEl erial through the
transfer region, whildenrage raqsluettcompaising: e paiing asspsnbly fion edvericing the skpet pper s gat her s
and ljat ﬁr al l% Cﬁptur Qﬁate?iﬁlﬂfrd@hm_hé'llﬂéthin&,%@htﬁﬂﬁ%_&@ﬁﬂ@ind@ﬁghﬂ&s%ﬁ ppﬁrs ar ed f
moved through the tr r iy O . , the speed o
the pulling assenbl yagﬂ%mem mgh%%rm%gherfﬁ%%ﬁ%ﬁgﬁg#ﬁg"}%goesgtfgrﬁpg%gonpl eted. a
met hod of converti ng 28 Endatreriva fo grip therebetersn ina g et | conprising the
steps of: #sing a puldivanghgdissiemagestipanrogtl e ransfegrepibiearsitetledst orat er i al
through the machine; JpRgf@bdls hdiRBing bitibefiire GANMARG) fthef NG RRAET Materi al

i ncl udes noving gri pper.s @o et her through, a transfer r on in opposition
is to one another to BUEPErE h‘?gﬁmﬁaﬁrsgﬁg?%?%ﬁRﬂ%"&ﬁhrﬁuﬁ%ﬁ%heet mat erial and
fransfer reglon; and a scftware controller for controlfing the speed of the
pulling assembly.

20 . a dunnage conveérsion machine wherein the software controller is pre-
programmed 10 operate the pulling assembly at one of a plurality of
speeds.

. a dunnage conversion machine wherein the software controlleris a

programmable software controlier,

25 . a method of converting sheet material into 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 ohe ancther io cooperatively grip therabetween the sheet material and

a0 advance the sheet material through the transfer region, while an aperture
in at feast one of the grippers gathers and laterally captures therein the
sheet material as the grippers are moved through the transfer region;
further including ramping the speed of the pulling assembly up before
starting a conversion progess,
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advance the sheet material through the transfer region, while an aperture
in at least one of the grippers gathers and laterally captures therein the
sheet material as the grippers are noved through the transfer region;
further including adjusting the speed of the pulling assenbly to one of a
20 plurality of pre-programmed speeds before using the pulling assenbly to
advance the sheet material through the machine. a nethod of converting
sheet material Into a dunnage product, conprising the steps of using a
pul i ng assenbly for advancing the sheet material through the nachine;
wherein the step of advancing the sheet material 25 includes noving
grippers together through a transfer region in opposition to one another
to cooperatively «gri @ntethed of barverting sheetraatsialdnid a duatage pratuctcughprisiedvance t he

sheet materi al throu%tLEseft'ESQ'gngngeéﬁﬁ’ ramhé"%t@}h@&%tgﬁére In at |east

one of the grippers gathers an tures therein the sheet
material as the gri ppEeugh e machipe-adereining st F‘ é“cpﬂgﬁé?e@f'mqt%@'l on; so further
| ncl udi ng operati ng tihedgsulblingyjrresdgathiryvagh atrdsfeediepremoksiiend oper ati ng

N e e e a A Y
of upright guide ne \{age hé‘%‘??{%@ gnaﬁ?r%{efrﬁ%lorgggl@ %% uregind supporting
at the upper ends thdralspstereditin fwih%ﬁml@iwa'hﬁ@m‘%éh 1 910); wherein
the gui de nenbers (22hecHBadnane tnempid a6 abRLWRAG: He tdvsmtedionf or  gui di ng

sheet stock materi al ggagﬂg a210), and the
upright gui de nmenber Sﬁr@g&ﬂﬁ@ \?’é’%ﬁ&ﬁgﬁﬁéﬁnﬁgﬁb@?@# ?rng transversely
spaced apa®t io | eft CHHEsiPnRPFESSisRHRERlRtedhci ng gui de wall's (30, 32; 930, 932)
and transver sel y sext amstthngjof coroertrgtsbest maidrahntspdunesge produat, mﬁhmear gui de

wal I's (34, 36; 944, 9dQ)e %t&mgla@aun M@ﬁwfxrad\tahaﬁgtﬁmeetnﬂeﬁarfam ng gui de
walls. 2. A stand as Ih bet ween ri ght

and left t5 sides ofmr%l'g‘%[h%"ﬁmg? "@?‘[8%&" §tFQ)?!EdVﬁ%ﬁ"8rt egFee {5 s greater than
the di stance bet ween inchides movingerioregsdRosthesftrquaiea ransfat regiondn ereasifoyui de wal | s
(34, 36; 944, 946) angloreandhet thadopéritiesly glip St &b weeImaidial ahdiner - f aci ng

0 0o 12 302 i it S pa SR el |07t o0

rear sides of the stac

S C an the. distance
bet ween the front-and"#¥aft° ‘&ﬁ?ﬁégrﬁﬁq“’r%a“\e@&"d 'geyalysapiuresdhegg ey o

‘sheet material as the grippers are moved through the transfer region;
further including adjusting the speed of the pulling assembly to one of a

20 piurality of pre-programmed speeds before using the pulling assembly to
advance the sheet material through the machine.

. a method of converting sheet material into 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

25 includes moving grippers fogether through a transfer region in opposition
{o one ancther to cooperatively grip therebetween the sheet material and
advance the sheet raterial through the fransfer region, while an aperture
in at least one of the grippers gathers and laterally captures therein the
sheet matetfal as the grippers are moved through the transfer region;

a0 fusther Including operating the pulling assembly at a first speed; and
operating the puliing assembly ai & second speed.
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3. A stand as set forth in any of clains I or 2, wherein the stack (27) of
sheet stock material is supported between the upright guide nenbers (22,
922) and the upright guide nenbers (22, 922) guide the sheet stock
material to the dunnage conversion nmachine (10, 910) as the dunnage
conversion machine (10, 910) draws sheet stock 25 material therefrom 4. A
dunnage conversion system conprising: a dunnage conversion machi ne (10,
910) for converting sheet stock material into a dunnage product, the
dunnage conversion machine (10, 910) Including a 3o pulling assenbly (328,
1300, 1564) for pulling sheet stock material into the dunnage conversion
machi ne (10, 910) and an outlet (650) through which the dunnage product is
di scharged; and a stand (12, 912) asamget forth in any of clainms 1-3;

sherein the dunnage BONRIS bOSGFRRHIAE: I BonHlind o Bior0! 201y mount ed 35

to the stand (12, or novenent Dbetween an operating position whereat
the outl et oPMPHYSt he dunnage conversion nachine (10, 910) faces the front
of the system and oakase(t8),nore servicing/loadi ng positions whereat a

feeding end of the pgbg-“jom,ﬁﬁgm%b&gégs,gzz I#8Red b R fdccl(BR§SR the front of

the system for operator access thereto. s 5 A dunn gonversi on system
conpri si ng: %fp?ﬁﬂﬁ?]a‘d'@ L@Bﬁﬁ@@?gﬁeﬁﬂ&ﬁﬁ%?%@m(e?@? "@%Uf (@gér%%onver ting sheet
stock material. intowierdhihmavie membriEs S22 definertherebaiered iQ}a“f_MfQ') as set forth
in anyblof cl Ridirg Sﬂe@g?étocM\R%@!ﬁth@h&nﬁbérma@eiomwﬁé goaoaalmene (10, 910) is
pi vot abl y nount ., 10 10 . en an
operating po‘?ﬂ?q‘?&ﬁde\ﬂ?&&"é{gkﬁ%ﬁéthgv{} goﬁ‘é%héi ha“i %:%e)\?gﬁgﬁag%@é%gﬁﬁ%eg Q? , 910) is in
an upri ghte pefsandinight ingardicing auidsrvalidPle 34 830 P32) g MERSYRIPNG*MHEi t i ons wher eat
t he dunnage @nu@aSispatednbint eal glide wald (B4, 3659441 94b)eisbdingdnweidlyl |y i nverted. 6.
A dunnage c h @R BRCNERG 10, 910) for converting sheet stock is
mat eri al inﬁ@mgﬁﬁhﬁﬁgggf ro ﬂct, conprising: a formng assenbly (1302
1340, 1380, 1400, 1550, 1570) for shaping the sheet stock naterial into a
conti nuous strip2of #aambayest fathindain hyheenbewidip betvspoisht2BH#} posi ti oned
]gownsfjr eamg féid&@kﬁftar&cﬁ QKshdeNdock ASERIRNYE drdbfPPian theé difancd Bdikben &4021,3 I 1558/,n 1570)
or advanci t shee terjal. ssenbl y; erein
the form ngqg_?%%%? ct’ﬁ‘le?f{grlf argﬁrg%rghu?eﬁn%ﬁée(ﬁc{ég%ﬁ. %%Sirgﬁ%glhgﬁgg4 1556) through
whi ch t he shdésancabesiern he inagrifaging gidesials 3% 72 830aP12h gnd thedilaist st ock materi al
| nt o t he st riepvesi thd ontagiecan sidks df thesstiick oighdchstock mateda isdetss hpnthed t he pul | i ng
assenbl y distance between the frontand rear guide walls (34, 36; 944, 946).
20
3. A stand as set forth in any of claims 1 ar 2, wherein the stack {27) of sheet

stock material is supporied between the upright guide members (22, 922} and the upright

guide members (22, 822) guide the sheet stock material to the dunnage conversion

machine (10, 910) as the dunnage conversion machine (10, 910) draws sheet stock

25 naterial therefrom.

4, A dunnage conversion system, comprising:
a dunnage conversion maching (10, 910) for converting sheet stock
material into a dunnage product, the dunnage conversion machine (10, 210} including a
30 pulling assembly (328, 1300, 1564) for pulling sheet stock material into the dunnage
conversion machine (10, 910) and an outlet (650} through which the dunnage preduct is
discharged; and
a stand (12, 912) as set forth in any of claims 1-3; .
wherein the dunnage conversion machine (10, 910} is pivotably mounted
36 tothe stand (12, 912) for movement between an operating position whereat the outlet of
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(1300, 1564), the pulling assenbly (1300, 1564) Includes at |east at |east
two grippers 25 (1322, 1332, 1452, 1462, 1482, 1534), at |east one of which
is novabl e through a dunnage transfer region (413, 1484, 1496, 1506, 1542)
In opposition to the other gripper, cooperative to grip therebetween the
sheet stock material for advancing the same through the transfer region,
and at | east one of the grippers including an aperture (1386, 1536, 1540)
operative to gather and laterally capture therein the sheet stock materi al
as 30 the novable gripper noves through the transfer region. 7. A dunnage
conversion machine as set forth in claim6, wherein the pulling assenbly
(1300) includes a first pulling assenbly (1430) and a second pulling

assenmbly ( 1%%Lnna§]%‘3n\¢e}sﬁ§ﬁadﬂmé hb,RI0)ResERdkt & ik 3R)en, snddaymst r eam from t he
form ng assenbly a

nd 35 the. second pul l.in e i s downstream
fromthe firStoesaVeNgigediog 2R gfriaigga)e ding %Bg%ﬁefmﬁasgeﬂnﬁggéz %’ul ling assenbly
(1430) oper atiem, t64)dacek the ientafthe gygtemdorppamtorepresstB®¥®hd  pul | i ng assenbly
(1432) to longitudinally crunple the strip of dunnage passing through the

dunnage transfer region. 5 8 A ersion machine as set forth in
claime6, whlerein % he A “vaa%‘f"s"e&#"?%%%?'gigﬁ%\é 1490) wth the aperture

i ncl udes a plural ity asknmsaegoavesionaching fipe10) farcompiting Best sl ng fromits inner
edge to aid kg inkiidgabdmodftept stock material. 9. A dunnage conversion

machi ne as set forth | [ [ ther 1o gripper is a channel
(1530), the novabl e garﬁ%ﬂpg?'%ggﬁmguéﬁla%&%mg Ve | gtion with the

1 'nd oper at i.n._coope
channel (1530) to griVﬁ‘eﬁeﬁ&eé’ﬂé‘f'%égﬁ’e'is'ﬂ'é'%ﬂ?@%f"%s“é{%ﬁﬁ(p"f‘?ﬁ'?'%wgug[e for advanci ng
the sane {phneugharkie, dizpnsteemantgivween ankperaing desfiraigfieredRAREEdN machi ne as
set forthin cﬁn%vﬁjsigﬁ ﬁachiEwé’(1b,[@%)_is'irlﬂeﬁn'#ﬂBhf}ﬁsitidn%n@éheEKrﬁﬁBéﬁﬁ?gmhfﬁe (1578)
operative, as the shee erial passes. e Jiomaapar at e adj acen
| ayers of thé’°§tﬁg%‘i%ef?ﬁwéer%5ﬂag??°5ve Sgﬁé"a%%:(@éérﬁilo&?%r& alJazilgmexpanded strip;
the pulling assenbly (1564) including at |east two grippers novabl e
t oget her through & trefshae conegdionmachinedpihoB) for @nvettiog gheet sieckot her and

cooperative tgt%,iin%a&gnaégﬁgﬁg?&mg; he expanded strip of sheet materi al

for advanci ngat e sane t_rogsgh t{ii t{ﬁ@g&@rmrgqh@nm@ﬁgﬁ%ti%ﬁgst one of the

grippers including arf ‘QFReEsFatEieiZats oM G REr 451805l |y capture

therein the eskgastchidhatstialinfy agbniindeuestripmbdusrdgsl as the gri ppers nove through

the transfer region. ZfuddassembiiI0gJsosrmBeaESddodnstizas Rormde (oidng 910) for

converting sheet LAl al Lsing: a pulling
5em|bg?1ta§£d1ﬁw. 13!36‘5@&215% gﬁg@% aRaREGhe snSd RGP

assenbly (147% vanci n materi a through the machine;
20 through the forming assembly;

wherein the forming assembly includes a funnel portion (1314, 1344,

1558) through which the sheet stock material passes for shaping the sheet stock
material into the strip of dunnage and directing the formed strip to the pulling assembly
(1300, 1564), the pulling assembly (1300, 1564) iﬁdudes ot least at least two grippers

25 (1322, 1332, 1452, 1462, 1482, 1534), at least one of which is movable through a
dunnage transfér region (413, 1484, 1496, 1506, 1542} in opposition to the other gripper,
cooperative to grip therebetween the sheet stock material for advancing the same
through the transfer region, and at least one of the grippers including an aperiure (1386,
1536, 1540) operative to gather and laterally capture therein the sheet stock materlal as

a0 the movable gripper moves through the transfer region.

7. A dunnage conversion machine as set forth in claim 6, wherein the pulling
assembly (1300) includes a first puliing assembly (1430) and a second pulling assembly
(1432), the first pulling assembly (1430) is downstream from the forming assembly and

35 the second pulling assembly (1432) is downstream from the first pulling assembly (1430);
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the pulling assenbly (1474) including a pair of rotatable transfer nmenbers
30 (1500) each having a cylindrical outer surface and a plurality of
protrudi ng el enents (1504) extending fromthe cylindrical surface, the
transfer nenbers (1500) being in opposition to one another to define a
dunnage transfer region (1506) therebetween, and being cooperative when
rotating to gather and laterally capture sheet material therebetween and
to advance the sheet nmaterial through the transfer region. 35 61

and the first pulling assembly (1430) operates at a different speed than the second
puliing assembly (1432) to longitudinally crumple the strip of dunnage passing through
the dunnage transfer region.

5 8. A dunnage conversion machine as set forth in claim 6, wherein the
movable gripper (1476, 1480) with the aperture includes a plurality of projections (1478,
1494) protruding from its inner edge to aid in gripping the shest stock material.

9. A dunnage conversion machine as set forth in claim 8, wherein the other
1 gripper is a channel (1530), the movable gripper (1534) being operafive in cooperation
with the channel {1530) to grip therebetween the sheet stock material for advancing the
same through the transfer region.

10. A dunnage conversion machine as set forth in claim 6, further including
15 an expanding device (1576) operative, as the sheet material passes
thereihrough, to separate adjacent fayers of the sheet material from one another tc form
an expanded strip;
the pulling assembly (1564) including at leas! two grippers movable
together through a ransfer region in opposition to one another and coaperaiive to grip
20 therebetween the expanded sirip of sheet material for advancing the same through the
transfer region, and at least one of the grippers including an aperture operative to gather
and laterally capture therein the expanded strip of sheet material as the grippers move
through the fransfer region.

25 11. A dunnage conversion machine (10, 910) for converting sheet material
nto a dunnage product, comprising:
a pulling assembly (1474) for advancing the sheet material through the
machine;
the pulling assembly (1474) including a pair of rotatable transfer members
as  (1500) each having a cylindrical outer surface and a plurality of protruding elements
(1504) extending from the cylindrical surface, the transfer members (1500) being in
opposition to one ancther to define a dunnage transfer region (1508) therebetween, and
being cooperative when rofating to gather and laterally capture sheet material
therebetwaen and io advance the sheet material through the transfer region.
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