10

15

20

25

30

WD 2004/ 039571 PCT/ US2003/ 034438 DUNNAGE CONVERTER
SYSTEM COVPONENTS AND METHOD FI ELD OF THE | NVENTI ON

w6 200he3present i nvention relates to a dunnage BOTVSIW®034438

system nethod and supply of fan-fol ded sheet stock
material for a dunnage converter system BACKGROUND
OF THE | NVENTI ON Dunnage converters convert sheet

stock material i rﬁ@Nﬂﬁrl n@@WERﬂER"’SYCQﬂrEiWy dunnage

product that is usefu provi ding cushioning in
packages. The 10 COMBRONENTSANBMETHED sheet stock
material froma supply, such as a roll of sheet stock
material or a stack of fan-fol ded sheet stock

material . Fan-fol deggphest THEMVENTIONR! S
particul arly desirable when the dunnage converter

oper dftespsentraentien yelaeghera dpweaie converied systea, voetod and

fill d duct h d t f fan-

wiplt PR ekl e stok matshel Bl i rras Gl Rgem.
sheet 15 mat eri agACKGROYND /OF THESINWENTRONOr  no
inertia to overcone. Consequently, fan- fol ded sheet

st oclDurmtags eonvexterbcosvdresheatrdeckomatérial duaaralativgly low

AR S oo S S0 TR T RREEes. The

RIPRGEHoNIERe WY 2fsbt sWbtknmbbeidl dont alsdeglyssack as a roll of
material is used instead of rolled stock naterial.

20
shieeh staek Maleriehged staskrelfandoldpd shiset paskeatesat pran-folded

(5o e .
b SIoER Hptelia) STy 19578 S AEilnrRibe qonverter
oPepatesratrelatiably highdragleetiits praduceas ediduiledimrafgesireduct. The
stock material, nore effective and nore efficie

. all t
avantaass ofd@nff@&qdn@egft] gtq%@qagﬁnﬁb [ ﬁggtragtttgcar(stocp roll of sheet

r%ﬁﬁkig @ﬁﬁl i%@@@?%ﬁ@é‘ﬁ%ﬁ%?gﬁ%r ﬁ‘?,@ﬁ[ ﬁ%}ps%%uently, fan-

foldedi dhest stodknmnageiat exivibits iess sirag emthvbeicohvarftingratsnparents of

or nore advant ages, and. i nprovenents over known dunnage
tE%WQF@Q%r’°?°”¥9§grerr%'?oﬂﬁ‘é}%ségé}ﬂer?‘ﬁ‘ﬂﬂeﬁ'??%r? BIERITH ega“d

é@{ebt%ﬂs h YOBRInM ek ﬁﬁﬂﬁﬁﬁo@%erﬁ@gﬂ‘ﬁﬁ%ld@ﬁoﬁ&k material is used

erial to a dunnage converter. e met hod i ncl udes
indtead tof pelleaf stopbsnatenali ng two or nore stacks of
fan- f\fﬂ)/lltﬁl ?ﬁle usnhcerggsgé 885ra%ﬁé %{)ieghs,ppgrgé{i@ 5uetp8t efficiency is
improved. Increased production, however, also results in faster usage of the
sheet stock material. To meet this increased usage of sheet stock material, more
effective and more efficient means of delivering and supplying sheet stock
material to the dunnage converter are desired.

SUMMARY OF THE INVENTION
The present invention provides a dunnage converter system which affords
one or more advantages and improvements over known dunnage conversion
systems.
The present invention provides a method of supplying fan-folded

sheet stock material to a dunnage converter. The method includes the steps of
positioning two or more stacks of fan-folded sheet stock material proximate a

dunnage converter, and feeding the sheet material from the stacks of fan-folded
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dunnage converter, and feeding the sheet material from
the stacks of fan-folded WO 2004/ 039571

wODBBEO0D3/ 034438 sheet stock material to theCT/US2003/034438
converter, either sequentially or sinmultaneously, for
conversion into a dunnage product. The present
invention al so provides a dunnage conversi on system

sHeGt s@éﬁtrﬁé‘?ehgqo%ﬂ@%oﬁvg%ﬁ%ﬁﬁePQ@c‘ﬁ%ﬁti%lﬂgfo@"simultaneously, for

converting s stock material into a dunnage
qonedrsidn irdmd dursagplprodiictsheet st ock materi al
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sheet resent 1nvehtiron
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ﬁeﬁ&@@f\‘%t&rhk?lﬂépaﬁ%é@t ﬁﬁé ?58é§ a?é‘g%d 86cdraidrétyle one on top
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nnage conver ort device iIs
gfdisé otrerad form pruwtipleistackshafrsbeet stbiok npatesisht i nventi on

51 aciTTes resRnf b aafirs AlseCRterBRRRER e ShritbirgfE of 8 fiuppace
c%nwéhér 2hd %R}"&%Ié‘ Blip STt déPicERR&SH heRrakPohe Geickeof

her ebetween at | east one stack of fan-Tol ded sheet
fenffclldedmheet stock Thatetipk anghfrormewbishssteck /aagerial is supplied to the

i3S arptel “B8 e nbBpor BHERET bRSuRRE Tl il tfeto.
DESCR*?%Tb@eﬁFm%E@RéMbN@ﬁt&h@atés hgatt fbF ngbportlng at least one

per spective view of dunnage conversion system 2
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t and |
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of the present invention, the pallet. b % F
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FIG. 1 is a front perspective view of a dunnage conversion system
including a dunnage converter and a dunnage converter stand, a supply of fan-
folded sheet stock material, and a pallet for supporting the supply of fan-folded
sheet stock material in accordance with an embodiment of the present invention,
the pallet being shown displaced from the dunnage converter stand.

FIG. 2 is a front perspective view similar to FIG. 1, with the pallet straddled
by the stand.
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30 by the stand. 2 WD 2004/ 039571 PCT/ US2003/ 034438
FIG 3 is a side elevation view of an exenpl ary

waeleomasss7converter for converting sheet stock Pel/E81083/034438

with an exenpl ary arrangenent of the internal
conmponents bei ng shown within the housing of the
dunnage converter. FIG 4 is a schematic side

el eVeIiIGO‘S% aVéIGéVeFéfvahBﬁ vw bhn @adnwlm nabgéaonverter for
f ol ded sheet stock material shown in FIGS. 1 and 2.

cPn@ertihg shesh stookinoaletiak otidhan Pxemplasy aranaemena of heipternal
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converter sta a sup eet stoc
foleardndlet stuect raateabl ﬁtovﬁmm Ellﬁtbo‘r and@.the supply of

LR St iAok SARCER B B
s%cfl@rq'r%lt%fjal b ettPfi nﬁ/ﬁ?%er’ébﬁw R%r@acﬂ#é@v@ia@éﬁbh@"r‘é‘lbase liner.

VI ew a na e Co ter age converteér
st ancf1Ga7ss ;apmgre efevhtiondlolie e @magesmqwrerteataeduamage converter

nd,a pallet for t t.h I f f faol d

Lo bR o T A SR P 8Bl R BBhing e

sQrf bplyt JS‘ﬁaH[f@ﬁfthsHe’éY QchQﬁatehBEmFédcbﬁdar{t@ With ahrexpibdichent of
y t'he stand. FIG is a perspective view of a supply

tb@ presarit iplentionetbe rmll@(t keingtsradalied by the\ntandl ded f or m
Zgn\lj ! OISI %@eﬁ?&%ﬂ&&% \@%\&?&e qég%#o%ve@&%#@@%ﬁage converter

staid f@b@kﬂa sheatfold it shewtistodlamaterzl, anduppligt firaogporting the
for su#;p . |ng t he supgly of fan-fol ded sheet stock
gntiAQ

SHROBY ¢ Idedsheghptoskwnatgrighin ageeedanasHvithy anarabodiment of
tlge %?%%}nst bré%e%@rbhot'ﬁe dﬂll@t berjnﬁ'ﬁ a%d‘?écfﬁz’rhc‘@gtta'nena' vi ew

st and as sée 25 11-11

of FIFEG. 80s a&léﬁspé&ﬁen&emotanahablywhewt stock material in
simlar to FIG 11, of an alternative supply stand
f@’ﬁ'tf)@'ﬂ&@rﬁow t he present i nvention. FIGS. 12-16

't 'elcgﬁirrsatre iS SHENblcAhlional YK BF a\dUiBig8 coRNeREE TP @Nage
converter stand, a supply of fan-folded sheet stock material, and a supply stand
for supporting the supply of fan-folded sheet stock material in accordance with an
embodiment of the present invention.

FIG. 11 is a cross-sectional view of the supply stand as seen along the line
11-11 of FIG. 10.

FIG. 11A is a cross-sectional view, similar to FIG. 11, of an alternative
supply stand provided by the present invention.

FIGS. 12-16 illustrate sequentially several views of an exemplary technique
for inserting a stack of fan-folded sheet stock material into the supply stand of
FIG. 10.

FIG. 17 is a side elevational view of a dunnage converter, a partial view of

a dunnage converter stand, a schematic illustration of a supply of fan-folded

3
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for inserting a stack of fan-fol ded sheet stock
material into the supply stand of 30 FIG 10. FIG 17

WO 200a/03950e el evati onal view of a dunnage convePCEDS2083/034438
partial view of a dunnage converter stand, a
schematic illustration of a supply of fan-folded 3 WO
2004/ 039571 PCT/ US2003/ 034438 sheet stock materi al,

ShRdt StoBH pﬁéﬂéntar %ﬁd@éuﬁrﬂ@ﬂ@&&bﬂﬂ;ﬂd@ﬁhﬁ@mé pirdRdehsset stock

stock material 1 n accordance with an enbodi nent of
rodteript dsageordanasnwitiyan emigpdinent of thesprgsest vygptiomal

dunndgt- 318 e PRGN T 3o BY i og by Spartl view of
aS@@rWa Sriverier st @ supphpef fantfoirled sieet wiguekr tiategial hand a
y of fan-fol ded sheet” stock material in

Szlgggfrf@@\nfgg spirPartke theisyarhveefifapffolded sme@ggmck material in
d&%é%ﬂc%%ntfhﬁ‘erﬂ@odﬁgﬂ% ég 131% eSYALihP8Rtiony1 ew 0; a

nage converte converter stand
scheriG. d 9iit lauside atgvationd| view @ppl@urmfagbamrﬂvertdeda dineredge

t ock |
CODpBBEE FaRa; hechamBhs LRTRLAS ob HaupLf Sdenig dEdsheet stock
B, %'nd'é“gé&&l%ﬁ?ﬁé‘%%v‘éﬁrho@%é%ﬁmﬂng& Fg@élybh@an -folded sheet

present invention erring now
stock imatetiaim agsordandewndthian emboiimentaifithe peegantivention.

and 2, a dunnage co ccordance with
an enbodi ment of theB%?éZ'e'%S ﬁ%@gﬁt’# i s designated
generp@éfwnr%vnéﬁft&&r?@e%m ﬁ‘\rdéltgn dNEirfiENIe FIES. 1and2,a

conversion system 10 i nclUdes a dunnage converter
cKuanInage rcehgersiah systam ia acaqrdme witihae remabom@@ﬂj Ofaﬂﬂ@ present

e as Sepprelsadh Al B et S9uBeP BT Pemnace
RNTERIY sﬁteﬁﬁm friistRg a ébmﬁ?é%éb@w@rf@t@f (atdo Afemad t@as a

support device, such as a pallet 22, for supporting
duneagamenyeder head fancie dushage cgnwmerrﬁéaw |1é|ln<118dlnmrﬁepa'r of

BRSPS T EIT BB 10, ABG LA 24 o o

th@@ﬁé;to@R métbﬁaplv&aﬁd% ampoetrd@rce;tsmd als4a @atﬂetkﬁﬂ dov $iyporting
unnage converter

ta@ supBlaf dpnyolgae SBfBet ﬁ@clwagﬁtﬁw@nf & BB% ﬁasﬁhﬁtosk Saterial 18 and

BRSSP B OB GO, o 898 ¢ o) of

tsel dphyage donverter stenld |1ntamdababwnpe aundage a)g:evbl;tert 1% where the
PRIet 27 oS BORA M obie HaY drogR & ackag Rk 45H,beng serviced by
the dunnage converter 12, and from where sheet stock material 18 may be drawn
from the supply and converted into a strip of dunnage by the dunnage converter
12. Also in accordance with a preferred embodiment of the present invention,
once a supply of sheet stock material 18 has been almost spent, a succeeding
supply of sheet stock material may be spliced to the almost spent supply of sheet
stock material, even while the dunnage converter 12 draws and converts sheet
stock material from the almost spent supply of sheet stock material, such that a
converting process need not be interrupted.

Turning to details of the system components, FIG. 3 illustrates an

exemplary dunnage converter 12 for use in the dunnage conversion system 10.
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once a supply of sheet stock material 18 has been
al nost spent, a succeeding supply of sheet stock

woraioe3erl may be spliced to the al nost spent SPEPUS2003/034438

sheet stock material, even while the dunnage
converter 12 draws and converts sheet stock materi al
fromthe al nost spent supply of sheet stock nmaterial,

THEubthateda FhageisveBE 12 has @dsuprtesint ehdlBD at which sheet
interrupted. Turning to details of the system

stostpmatenal is sugplied! tol thastunaage caﬂverée(rew aid,a gommstyeam end 32

T Ta i R TR S G T LnasE bRt As

ugeldusdrent, @t EirAagssteRiny ant eowhatream Eeielutmsa traaet pmtj of sheet
30 at which sheet stock material is supplied t

dosihagéeriainlestraied Bt 354hHc adk BRNSRISE D the dumaa? converter
ég@ﬁc? B448%n réq'%% SFAR %ﬁhﬁa% goﬁvéﬁﬂa’f H8S a5tdH OF BuRhage
u . As Us rein

nnage produ ternms upstream
productoVirted dtera\mngeepmdubbpudm:ad bly tpaullusdxfat@meemwmestm@y( be

TVETH IReiaGiRIBIRIGEn ) SREER0. isparticy Ty subd Tioseas void fil
Qlrin guctﬁﬂ[ﬂﬁaﬁef‘éﬂ‘é‘b‘e&drﬁ{ g%%&r%eﬁeﬁst éﬂeosrﬂfv%/rﬁjéﬂﬂwcnbed in U.S.

pro unnage p r oduced

: FPatlemsApamcmduoodﬂer%W&rﬁ@O tfd)/%é\ﬂéeeam I et avhich are

| engt h f d ted f
A e L T
C0”Vel’ﬁ@één\ﬁir%rslm\éﬁ%u?gérté’@wftlh@%dariom4J f addition Ratrent

Appl i cati on Nos 130, 60/ 375, 149 and

aﬁovem%tmd wpright reerabetsclGiihe stanst phflthar ingudenaair of base

iBER 40 b € Ry TRRS IS SRpadfTuF R M, The dinage

@fn%ﬂariemiz i ARAINtE tothe upBhends 1 thé hpnght&nérﬁb@rs 16. Wheels
further includes a pair of base nenbers 40 and

45 aer prioy et Iangihisinallyeaaposdo £0ds phdheibaRa geemgers PR %o that

' h
(R 78 gl BB iehe A APBETERIE o lusior
araboditnethit ntalel tyarmyp s $@p@nﬁ3enfbdrhé4tmeeseim1hbetysco¢thestable
that the stand 14 and dunn

RR0Ean 458 reSPEaNE LREON: MREIER 46 21 SADBG P Sie! Pyson proximate
the %%lé?g% \'%@9 s JHRIREhEIGH1 erearrs@lb%tte'dV&élbét recelvmgi gosutlon

connec et ween t he respective upright menbers
shiowal inHEG. Q | lovthe patief teiceiving positien of B t Zhdhbdramsverse support

TeG0RE 44 20 it sulisnl 19 efen® PalfR St Hiyasflock materia
tb%%géﬂgd B@ﬁ/l/éér?fheoup Odk@mé%nbér'%ﬁG éﬁﬂ'%\ﬁ@éﬁﬁwesﬁﬁﬁﬁfetrse support

nbers 44 are el evated sufficiently to enable a
rpaiﬂbers 22. d?ness‘rmt staokgnatesiakirom the supply 18 thereof may be routed

through the gap between the transverse support members 44 at their upper

position for guiding movement of same during, for example, a dunnage converting
process. In the illustrated embodiment, the transverse support members 44 are
disposed vertically about halfway between the base members 40 of the stand 14
and the tops of the upright members 16. It will be appreciated that other or
additional positions may be provided to which the transverse support members 44
may be selectively positioned, for example, to accommodate a wider range in

heights of the stacks of sheet stock material. Also, it will be appreciated that any
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to be inserted between the upright nenbers 16 and

under the transverse support nenbers 44. The sheet
wat@alosgsat eri al fromthe supply 18 thereof nayPORUS2003/034438

routed 25 through the gap between the transverse

support nenbers 44 at their upper position for guiding

nmovenent of same during, for exanple, a dunnage

rﬁﬁﬁ?f@rr dfitPPhsvBFESHhord ﬁ‘\ehﬂ%ré WhyRsy Beastogiabadev@Nbhe for

transverse support nenbers 44 are di sposed
exampleal | y about hal fway between the base nenbers 40

26, ' Ninje Aot supBplel BRIACER i e pEBI A g TG fnombers

1@@I I’-'IGS“‘91 ARy 2bether @upged deviced lf@l’f‘sdmﬂylhg ahseestoek material 18
support menbers 44 nmy be selectively positioned, for

aaxaeplised.t Boa@mﬁt@daﬁ%pall%%mav&eg@nmrt%mgﬂt@ﬂopr a cart
h t . Al t 1 b
R el o o e L Wl
F’Cﬂ) U?b@ga!d@@@agﬁi thamt‘agksdoﬁ st@BMrr?etaiaprrsulpported by the
menber s may be praovided, even :
mwfat & havepmidisBiceniy ey o snptledhs kL endt sRplY of
&9!6%@%&%5?1 ?@bb@llﬁ'bgé/veén g{(bdnéwtigrﬁtrﬁ b%%@ﬁ’@btfthe stand

devi ces o sa ylng sheet sto erla can
e Tises) thémdtexﬂrtpda palletz? pad Ifm-fcﬂdedmyebbstgobpmteaaﬂ 18 is

sﬁéhﬁsé{%%%tzhaﬁ?ﬁae wifth detssntie YRt BeRbes 1Lk sepgi 4. I
? Std edléxérHBI%?&F Eﬁ%o*&)’rnér‘i‘ﬁhe%llé?ﬂ %@Ppbﬁy Gvé sY!AdJ’(tsrbf fan-

ICI ent narrow to enabl e the pall 22 and supply
foldedssmet s’@tcbckaheﬂab$lda+by18deo be slid between the

h b 10 W )
of '+ B T feece e g2, ie! 3R irrgflalip SR Sy in fon
of%hé §|unﬁégegbbh\YerieﬂS§arﬁ@an drﬂ&algn@tj horh@tu&ﬁmllyt\hm respect to the
upri ght menbers of the stan In

baseugerr@tees:l%)oéﬂm stepdelfbigiinaatng the B%llqté’tZ gfsheet stock

rﬁ%@@% g’l %@eﬁ@e%b%ﬁﬁé%&gw gﬁgld&m%&&%ﬁﬁ%ﬁ%lg %the illustrated

ghiesdimEingake palier 22lbf shestuivek mﬁalwmemdfuawteen ke base
of the dunnag{e converter st and 14 and ali

memgerud? Aanithe wpriaht eepkars 16 afiee 5%1%9@621@” fiom the
ch{}@ ?El'?é‘?taﬁé f401{0 t'h@srgét bfetdisn®ak! 88 lszl%dﬂ:fgté@ﬁgtthe arrow at

oC erra here ween and bel ow t unna
refergecd pumbar 50N It Wwitl bd hpsreciatedithad the gahetr22 mdyealternatively be

Bsrrtashiran eider of e SARC (e AUSTIZINE NN SHEN28S PRTILeT 12

atidPdnd 44 Maf bdimhE¢dd 9B the WRLENE48 in a forward or rearward manner
such that the base members 40 and upright members 16 straddle the pallet 22 of
sheet stock material therebelow. FIG. 2 shows the pallet 22 positioned between
the upright members 16 of the stand 14 and below the dunnage converter 12.
FIGS. 4 and 5 show the pallet 22 and supply 18 of sheet stock material in
greater detail. As is illustrated in FIGS. 4 and 5, the supply of sheet stock
material 18 preferably includes a continuous strip or ply of sheet stock material
that includes a series of folds which together form a sequence of rectangular
pages 61-1, 61-2, ..., 62-1, ..., 63-1, ..., 64-1, ..., 65-1, ..., 65-n, that are fan-
folded into five rectangular stacks 61-65. Each stack 61-65 includes a plurality of
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20 front of the stand 14 to the rear of the stand 14,
as is indicated by the arrow at reference nunber 50.
WO toowsds7be appreci ated that the pallet 22 nayPCT/US2003/034438
alternatively be inserted fromthe rear of the stand
14. Aternatively, the dunnage converter 12 and stand
14 may be noved via the wheels 48 in a forward or

reBRINYard pIRe8ehat sreqhiletaicotdien ke oRemPEDD af@hather to form
uprl\gﬁt r?g!ﬁbers 16 gdtjraddl e the %g?l et 22 of 25 sheet

t56 séackel sdek StackanelssiRbr oFpXambles Raugs Bl BdrRet. pand 61-n,
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.ablyv i
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plurality of 6 WO 2004/ 039571 PCT/ US2003/ 032438

hea@htaaﬁgmaarqu@febla foata pargcyiar packagiog éppkcaliopl e one

ﬁgt éﬁﬁ ;}ﬁe '|§§8ﬁa%gher e gé@gdkﬁgﬂt%%ﬁg ér?\fen?ila%e hesé%Felf 22 (or
AReNsuppgd?t de s aﬁidil@%);ﬁ} oOéhéét%bcl&hm&laTﬁBeéﬂeéﬁackaged

Adj acent stacks 61 are connected together as
togettier tatasen a singleceagly traspexianta and siaiablerpackagambisbeet stock

SR AP BB Bk 22l Bl -4 B ndl o

m@t@dlenmaQ&Werﬁél@gecﬁb?ﬁmlestﬁﬁwﬂa)p of cardbaslidejaekét. SAlssrkatively, the
of sheet stock mate In the illustrated exe Iargf
or

OB STaskS 6 GBI P HhaekS Tk SBAlGT asmay et DERvIaEaIne
s‘H\?@n@nPeWBﬁ D&t b AlAerid Bdfdielp n%%&dgﬁ‘t%@é@‘kaged

consecut ve pages of ~sheet
padiat 22 or shpplytodiskeebdto6k nmatgridie! &lagide‘eed rthda tergeting entof the

capbfteus PP shact Rbck et Raple: Terrectruisrardbe 61-1)
n‘PtE thB?%u’nﬂ‘é tcbﬁ rtérh?Z Rﬁ‘nht%tte 2% nge‘%fdh%rs%’rﬁ’a%éess

devi ce sup sheet stock materi al are
Reptacayednt d)fdgetShpplthf shexetrstockimatieciabd8 negd not occur until all five

St P Teisnng Rae S BpT AranBar TREK piatafil el fRey o
C@h@gg@)ﬁgpeﬁﬁ of sheet stock 15 material may be
encl osed by a plastic wap or cardboard jacket.

Al t eMMBen Ve gupRinef sheet storle mataials! Sis-remriyfspeméea succeeding
sﬁbsﬁ%of%te%ﬁ isfi‘)lck Wi%e'ﬂ%l r%tag}ebre\'\épﬁ%ea Qgttﬁé Rggrlyfl gf)ent supply of sheet
stock material. To this end, the leading page of a succeeding supply of sheet
stock material, for example 61-1 of the supply of sheet stock material 18, may be
spliced to the trailing page of a nearly spent supply of sheet stock material, for
example 65-n of the supply of sheet stock material 18.

The succeeding and almost spent supplies of sheet stock material may be
spliced together by any suitable means, for example, by taping, gluing, or other
attaching means. In an embodiment of the invention, as is shown in FIG. 6, the
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shipnment. In any event, an end user need nerely

unpackage the packaged pallet 22 or supply of sheet
wG@r@ek3gsat eri al 18, and feed the | eadi ng end oPCT/082003/034438

conti nuous ply of sheet stock material (for exanple,

the rectangul ar page 61-1) 20 into the dunnage

converter 12 to initiate a dunnage conversi on process.

neeb&‘é%@"dftth@ftra'ilfﬁ p%ﬁé%f%h@falrﬁb@?épéﬁt%?pgﬁéfﬁihe@t stk material

not occur un five stacks 6 form
1t8he mowpegi vdth apmsum sersitiva adhesiva Bysr éoraéwfwe'sase liner 72,

V\qﬁ}n&ei rgfe%gsllo ﬁgﬂgégﬁq B}'é%%gjﬁe g%%sal ng%d@%ﬁ% la er 70. An

RKenfiagtadieaple ERéesndeloBde Mtersn ke th@fdr’meoﬁearaldheswe
spent supply of Sheet stock material. To this end,

tramsferdane mgvisgoen aerylic adbesiveiang %gawrystap relgage liner. By

fg%%élﬁgs“iﬁ%ﬁine%?é ggi@mﬁ*@%'g’pe%fhpé to ﬁtggfpressure

sehaitiveregineaye lailerevmem; ltmllmg&md sﬁippltsello‘fg pzm@@bf theoalknost
material, for exanple 65-n of the su

spept RUPRY OF ﬁa?etﬁiocls patpealdnay Q@ﬁp}i@etg% %WS& p%"ﬁi‘é%'? rly
R 65 (86 SRFRY oRl OF b 1EBERE [Plap B AoceaBiric’8bply of sheet

I'tabl'e nmea r exanple .
stegk materigl uitngil berapgireeintecathiphtiie adhesieaayer andrrelease liner

TRBateaR P e BoYER Benaleadhe Siahe Lisedipoduerly of
S‘Hted Qﬁ)ck (;ﬁit'e'nﬁgra‘?r?@ﬁhﬁﬁ otnhtﬁeq}emﬁﬁj e BNtheSalAIsY spbnt supply of

sheet st mat eri al provided with a pressure
shers stockenatehiaki Algo] ammugrOnatha illustratechembodinaentthe adhesive

with the release |liner 72 coverin

laygr ang (eleasq lar age E‘Lﬁp&sec}@n t to@;&ﬁgpglp?ﬁiéjkggm end of sheet
shakematdrthif tearFRslvienayercany teiasd terfraaynanérmatively be disposed
adhesive 5 transfer tape having an acrylic adhesive

amihebgippe susaee pf thel teaileg enfler . By rel easing the

lplr ggrﬁﬁ?\éill % %EP @Zg%g%[é@r"f\/ rﬂgé%degg r%%h'arer\étrb%'nn'ié}ﬁjpted in

Raer 1f spliae tbg@thbr agupeesding stjbplyedfrﬁhetat stopk mtlateulapdaryd an
of sheet stock material may pliced to, or nore

ayapst %mﬂrarsuyplyaa‘r%\e@a stagk rﬂﬁ’@”?ba':d@rn‘?f‘?’éﬂ@l'eoﬁsé’ FAUEHRY
d
AR ATUSTFR IR of P3pkeddy B et o eet stk

rhatgeinl may bechioatsel dgainst thedseilalg edgaof thel a}lrr‘m&st ppem’ mitﬁt of
on the IeadlngI nd of. the succeedln

Seslcrurired e ch i U e CPRTTIS SRS RRnverts

SPER kPR BLPPHY pllearbishapcr kras! pebRingiBhnay ten o
urged forward between the base members 40 and the upright members 16 of the
stand 14, thereby urging from underneath the dunnage converter 12 the almost
spent supply of sheet stock material and replacing same with the succeeding
pallet of sheet stock material. The succeeding supply of sheet stock material may
be spliced to the almost spent supply of sheet stock material before or after the
succeeding supply of sheet stock material is inserted below the dunnage
converter 12.

FIG. 7 shows a dunnage conversion system 90 in accordance with another

embodiment of the present invention. The conversion system 90 includes a
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| ayer and release |liner are disposed on the top
surface of the trailing end of sheet 15 stock

woraioe3®lil t he adhesive |ayer and rel ease | i nePCTYH$2003/034438
alternatively be disposed on the bottom surface of
the trailing end. As will be appreciated, a converting
process need not be interrupted in order to splice

&lﬁ\%%geec’on@eﬁéﬁQﬁ%ﬁﬁ@d%ﬁ&jeyc&fveﬂée%tar&i o4k And@iily af fan-folded
al nost spent supply of sheet stock naterial.

sheet etoakphateriab 9@ i provisied 3ignQwvitirapakel 98s(qr@xhergsu1table

I t he .l.ead d
EBsR e S B AR B SRR 48 Pk g8 materiat o6
THeap Al @8esHiEsObpl{ bf shbeisbcls petérigl @6 @t sHfowrsbewieen the stand
stock material from which the dunnage converter 12

uprights 40d ape elow ¢he dHBRRgS EQRYENRL OS2 | Ene camyerter, for example,
dj. g,
rﬁ%ég%f Mt rhﬁ% 14t SHAGR! r?d8&%@%‘%'@3%@%&%123,889

ween the ase ne
a}m!rff) BBBdﬂmﬁW(ﬁT é-l% IQ%rebpmc‘ZﬁpcsnawdjhéFam bheefdignes i thgir
rom under neat h t he dunnage conver t he al nost . ..
eg\yéettesséaﬁm Fopyerigrsdypice! Besongtiert 'rp'mg‘eﬁgﬁﬁogkifﬁ@te“a' into a
gn(ﬂt q_(ﬂe succeedi ng pallet of sheet stock
tepl . e succeedi ng supply of sheet stock
mat erfite suyEply 96®f$ﬂmlebtetﬂ>ck onathdalds imthe fopenef rupipleysets 110

she ock rraterl f di

AT ShTS BB TRt 1 aPnAd 2t BL eGPt stock
rﬁ#@ﬁ@geln%ﬂeQW%ﬁé@én%dlrﬁéﬁi tHe SHGYIS 98 |ﬂélO6éQﬁJo sets 110 and
conversi on system 90 i n accordance W th anot her

1@0bafdhreenstacks t1né- 1|6|r3e®‘e,ihﬂ21-r1‘2§rﬂf|8d?ﬁet stoskdoatesiaki bach set 110

90 i,nclu WO 2004/
) S8 ar Bt oSuitnblls 0L PN Shwet stpok materghat s fan-
felBYesh @ inchliddxla 88ried\of BN thaRtodatnef fIrAesl seghiesde of rectangular
stock material 96 is provi ded along with a Bal | et

p(a@esmTHr@r pagns ales piledsagseation gévle e8¢ aroviopsefd @ﬂthwdgtfﬁan the
gg;g?oéetgce éalﬁsgi 13 ﬁhﬁ?%n@?ﬁ@}g 53 BFFhé'{}t&E);@Irna??r@(aTﬂ%e FIG. 7

@ﬂmmrﬁmt vihenrdilirey pagandf & styoki gffsheel Stdchmdateeibbis deiparated by a
unnage converter 92. The conv

(ol Eor8 o CAACENG prge of AREACIRAMN Sk dfekdet Slagkhatarial Also, in
théd |E1§{ra§&fem%oa%§e chPdidcio1 $69 1§3a‘$1th\@1 9h3ajreHRef Skk

I hcorporated herein by reference in their entireties,
rsatehiaCloay ertiedgls thafpis mbbt;anbaﬂwthe: sametas-theyerdtbaf two

st ock rraterl al cﬁr}\to a unnag product. 10 The supply
COpSBFULMeHRATES fackdnatedial-n the formof multiple

set s frthg a dunnage conversion process, the dunnage converter 92 draws
and converts sheet stock material from both sets of 110 and 120 of the three
stacks 111-113 and 121-123 of continuous sheet stock material. More
particularly, the dunnage converter 92 has an upstream end 130 at which sheet
stock material from the two sets of 110 and 120 of the three stacks 111-113 and
121-123 is supplied to the dunnage converter 92, and a downstream end 132
from which the dunnage converter 92 discharges a strip of dunnage product. The
strip of dunnage product produced by the dunnage converter 92 includes two

plies of sheet stock material.
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and 120 of one or nore stacks 111-113 and 121-123 of
conti nuous sheet stock material. In the illustrated

weniwadsssent , t he supply 96 include two sets 11BCHENS2003/034438

120 of three stacks 111-113 and 121-123 of sheet stock
material. Each set 110 and 120 is nade up of a
continuous strip or ply of sheet stock material that

is f nkelﬁ}ef Qﬂoﬁiéa’es@%@d'mbuﬂ@éna s%@blye@f $Heeht @tstk mberial 18, the

t oget orm a sequence of rectangular pages. The
nedlge88 and pippidobsheat ditank r@agﬂr@l gfen 8iis eoppastiment may be

S350 o Lo G L4 RSP o8t package o

s@f@é@gtd&ﬁ%atehbﬁ Thas |th€9>anéﬂ% ahd awstsatk 1 06 aplerd0 of multiple
stock material is segarate a fold fromthe

stacksi hi-daganek 12ih134dj0hebaet %@%W%?”%J Heay b@tvo'@pped together as
t
ag?lgglg qﬁ& 66‘1@(9 nnddﬁgé% égg 10!dr el aétsgksem)?q 1§%ftsh%@EQtock

of sheet mat er i

rAateeib0{tr théaidividuadestti@0t dfahlee stheks ape-128 ¢ﬂ5$1deee’gick material)
of two consecutive pages, of  sheet stock

My bﬁgnaméﬁm%gbﬂ@dfrﬁié? bANGpiEVsSI ?@%HF@J@@ by means of a
@85% (grt c?c{{d rgir J%Pﬁeit % dc?ﬂﬁgfet ?al%ht%%t PHAREN @T@b@&l'téﬁ onto the

the tAree 25 Stack
plallgt Qaétﬂmleﬁdllsé%sdé contl nuous sheet stock

AT N TR XA

({58 o S i e sy

insetext betwedd, thendpright mmberea)ﬁtleel gtargi?94 and rha?ww ¢e dnenage

dunnﬁgE 95%%?‘?@%’6@‘?8%& har p‘?’S%thfq 8%'}9 dﬁ‘g@g—)‘?beft stock

ﬁmB@n@MﬁB%e%ﬂ&@éamg plmﬂsﬁfé%s sto#R materes 96fmaerin be fed
stock materi al WO 2004/°039571 PCT/ US2003/ 034438

|niq<teetdnmnageromegaer 93 thesepbeve, 27 splieed tpiie trailing gads of the

chlf t péZﬂ SHBr?IM%ilsh%t sggclgﬂfaté%’lplf”heo&uﬁﬁ%é gpnversion

Fjrgg&sh@n tr@nf,@rs[mag single easily transportable or
storabl e package of sheet stock material. Thu

pal | éhltegpatively.t wheger setof dhigestaghs %ffshﬁﬁttslt?gkemgterla? for
%{ea%’\\;‘éié H\%(]]seH%O Yhd trebatadls ﬁ‘le?‘i3flts°£|lﬁogﬁts|§ér'\tab stR¥eeding

appe toget er as a single uni
Jenof tHrde atackstofsh@et btack meatesblmiay bbldenok{ﬁedforﬁhém pallet 98

laans 1o amod ssons b engriie leadiie endiof Tiersyoeseding set spliced
tgghé‘?rgﬂlﬁgd?do@f‘no%@%%g%é?%&q s%FdTﬁéqa‘FmBXt $pélft set and the
succeeding set may be moved about on the pallet as desired to facilitate the
splicing of same and the aligning of the sheet stock material with respect to the
dunnage converter 92 disposed thereabove. As a result, a converting process
need not be interrupted in order to splice together a succeeding set and an
almost spent set, as such splicing may occur while the dunnage converter 92
draws and converts sheet stock material into a strip of dunnage. Also, each set
110 and 120 of three stacks 111-113 and 121-123 of sheet stock material may be

replenished independent of the other set 110 and 120.

10



10 -

20

25

30

pl astic or cardboard jacket or one or nore bale ties,
and then deposited onto the 10 pallet 98 at the end

wWQzen/e3953i t e. When the supply of sheet stock nEtBUSZD3/034438

96 is al nost spent or spent, a succeeding pallet 98
and a succeedi ng supply of sheet stock material 96 nmay
be inserted between the upright nenbers of the stand

94 ang firitieay driBogitiuageot sSHoWE! laeiUnaagetcbeweltswn system
di spl aci ng the present IS¥ exi sti ggm pal |l et. The sh

l@@'@dﬁs o ﬁupeIMSaof shashstonk waterisbthalgre u%%ne;ﬁt'és?'ys%@@pﬂed by
OFAITR! Rl AP cHbbAMER: B psﬁeta %He%haoewmgﬁan are
ver ter er ea Iced to

or s e trail
r@pt&nsﬁed ingepgnhd et dﬁfonbi’amﬁlha,frosﬁorsep«ampleupm palbét addeempply of

L R el AR G 3008 o
ﬁ%lle?ﬁﬁ&%u?é@%? ke bk rﬁét%ﬁalzr‘?\ag eicAl: ?aceb%r%%e*éé’r of the

e th stacks 111-11 spen
ﬁan@eedlng set of three stacks of sheet stock

e o e S ooke U L SR kAt
Mﬁ&%ﬂ@dﬁ%nt%‘?'théﬁpesén@|r¥v}éﬂtlbﬁ a"l'hb"tﬁ)n@d@%l@rﬁ s{§m 140 is

al nost spent set. The al nost spent set and
smiaetedhagiuseagempniersiey systamodl excentias q!ﬁﬁqr@edat@low In the

to f litate dth
SB9leT? Bt hBheL0 oAbl BRSSP ELY |0
the THEB@HRgEOEORIErsibn 33 sting NA escitdes 8 Fpph, ofﬁi%na‘olded sheet
result, a converting @éocess need not be interrup

steclomaerial d 46ppnd @ pA fIH8 forsunRastiegithySeraly Qﬁéarafplded sheet
ST AR her oo YHTOL AL pBRGH 185y o o

tet Bpaddtel Sthcksal 50 ang 160 c!ifliamk?@ded Ahset steak lm@tehaBEach stack
110 and 120 of three stacks 111-113 and 121-123

d dpgixkmededin af a ﬁﬁptlwusr AP &hiPbheks ,qﬁd%{“@q{enal that is

9
TBeibiBRe oo Insliiar ¥ e ol fells Ha Kipetio ot guence of
rachngotag @agesy dhei payesyareqited raxicocien stybe suppdri tep adfthe other to
sheet stock mat r| al__t hat ectivel port.ed.
B0 thedesPectivg Stacks 100Nt o2 b e shaneck TaSHAL MRt Ypstrated
e?ﬁﬁ@&m%n‘?%dﬁaétﬁ&k %o 3 15260 ﬁﬂée‘i Restd rﬂg?é%%mﬁagta I‘Pélght that is
one anot her. For exanple, one pallet and supply of
sibstntigtip the sarmerasdherengtheof teplcansecdtivenpadas cbfrshﬁet sfock

t he s} and, and the other pallet and supply of sheet
BeEER materi al may be replaced fromthe rear of the

Each stack 150 and 152 of sheet stock material includes a trailing end 160
and 162 that is provided with a pressure sensitive adhesive layer and a release
liner in a manner similar to that set forth above with respect to FIG. 6, to facilitate
splicing of same to a leading end of a succeeding stack of sheet stock material.
With such an embodiment, the almost spent stack of sheet stock material may be
easily replenished, for example manually, with a succeeding stack of sheet stock
material, as such stack is relatively light as compared to multiple stacks, for
example. It will be appreciated that the adhesive layer and release liner may
alternatively be provided on the leading end of the succeeding supply of sheet

stock material rather than on the trailing end of the almost spent supply of sheet
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stand. FIG 8 shows a dunnage conversion system 140 in
accordance with another enbodi nent of the present

WO pwe/08450n. The conversion system 140 is i 0 siPCT/aR2008034438
t he dunnage conversion system 90 except as descri bed
below. In the Figures, like reference nunerals
correspond to |i ke conponents. The dunnage conversion

SSYSK e, 'Ané?d WiASUGH WFH@ Musttatbarerhiddie@ns treeddhesive layer

stock material 146, and a pallet 148 for susa ortlngf
anderedrasel linestare dispbsedon thRdep susaee R the Eailing engeT sheet stock

He,

Parebtns S0 ag e iler 21 TelebRaNe LR 2P natiiy Be'disddia on
thapottehragfsdeest thettemling@teri al . Each stack 150 and

152 is made up of a continuous strip or hf

st ocHneeoBiar e phaye fescrbad embeéwe@ﬁ@'ﬁr@qﬁo‘& gn-folded
? (2{ ﬁ%té}fa&ll rc8 |SEQ%_I%E§’IQ‘§5I egf gi;egéﬁaeﬁ ’@ﬁgﬂégﬁgf'g

v gemdriy, slfchtémetvm bwrorttbree‘-phyrartdngemwﬂe,cmayal@matk@ly be
150 and 152 of A sheet fnt'—,r ck rrater%fa o? terial
Lisleﬂdﬁt”i‘%Pé‘%f%'ﬂé/ﬁBBBP "nifBbs ofblies o $b¢ Shactmstesial may vary

{ t
subst éﬁ]{l?ﬁﬁ {Hé er&teH@ﬁc@oﬁ“‘tﬁbQﬁJnntaﬁé co'n%erter being used and/or

sanme as the | engt
tco desred mahﬂmgcea‘sthefdmlmege Psodiett beireg erreazted EHshO shawR an

150 nd 5 eet . s erial cl ude
BT Sel 108 TlirD e ARG L & SHdTafrBhingluding three
p%§$s1urpez 8Pt forex@diigsi ve layer and a release 25

l'iner 'in a manner simlar to that set forth above with

r espdd6. 10 ilfusBates atdwnhage Iconuesiapsystemg! & insagaerdance with

quﬁgé n%p 8 {x%]:r“ %§ ﬁﬁiﬁ%ﬁ%’gﬂﬁggfwﬁéﬁ it %92}21%2\%9% C%?lberter system

1@0&ﬁ5lu@és$@ﬂﬁna@%®dﬁv@ﬁbﬁﬂ82|anﬂPa/dbﬁna$S(bﬂn}erter stand 184. Also
repl eni shed, for exanple manual a succeedin

SHOMEKATE2 SRRl 06 fa5Tfold6REBRRFIoCREIAEA! 166N ASUPPY stand 188
RS LBt oo GBI S st vbRekRent s, i o
érﬂ)’@ilnm thelsepply dfigheet styck rmbteeahd86 v&;llqdd:sea pihuslitged stacks
on the | eading end of the su&lceedl q% }E $ ééﬂﬁ gpeeh\@
190sfifamipldedaneeheiaek roaigAabinat A siagked Rgeaiar de P

al m | 60% ilar height
LT85T 3008 0l ek 9 Migh) PSEART Lo s
théve thdtlaishe dUadambomermrrtstarhrH&élhé'@le\mlmmgercorwader stand 184
.release liner are disposed on the t S 0

RGIUE AP SR Spaae Dase Bierifers fod” Sfsumidy stand 188
lilléﬁb(/%re AR dEs|EFR ol IrfdveiBly 8bh&ED Bhéé( femberst s ok ére
spaced apart less in width than that of the transversely spaced base members
194 of the dunnage converter stand 184.

The supply stand 188 also includes a pair of transversely spaced upright
members 200, a transverse support member (not shown), and a guide such as
roller 201. Wheels 205 are provided at longitudinally opposite ends of the base
members 196 so that the supply stand 188 may be moved easily. The transverse
support member is disposed at the bottom of the supply stand 188 and is

connected at its ends to the respective base members 196.
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the bottom surface of the trailing end. 5 In each of
t he above descri bed enbodi nents, although the

wo a0408M5ded  stock material conprises a singl ePEi/ySN3/034438
the sheet material, multi-ply arrangenents, such as
two-ply or three-ply arrangenents, may alternatively
be wused in the present invention. The nunber of plies

of the RheRwiMiMRG. gk, Vipfight fiepedi200 dfpke supply stand 188
t he dunnage converter bei n% used
r

characteristics of ) . .
inclddes andnnereside vl @92qanloutereside walld4dspareddrondhadiner side

bej reated. FI.G .9 S f
i 482 By 34y a1t el oPf a R TR F4g A6 frghfgnBhrear
WdIseme ahd 208 RpanRRe gap GBetviesn theriimbeandloGterldide walls 202

illustrates a dunnage conversion system 180 jn

andlctfidand extandinwardy heyordriraspeetive innee sisleaall 202 to form
f?ﬂ%"?eﬁﬁf'gg%ar\t}ﬂ% duPgaee S%%\éggtfgg P PN FRe 18%r side walls 202

nnagevconverter and a ‘dunnage
ahamespéetivesframchricBrear Suiie swtanes 2iteard 2dPplefinefa pair of

sy G0 S13ek. BRI Rg: MRBSGISR Y PBPT FRRPEIIed and
ﬁ%%y&%n&%éhé%eéﬁ@éxtéﬁg betPedMire uSiRGhERBErs DOE at the upper

suppl eet stock material 186 1 ncludes a
gpidusfethétupright stemaiess 2000 of fan-fol ded sheet stock

ial th . .
SuppiA St B EHE S Bobt EnflgkPed il REFracpa 2 0ng 212
Ray bErh&Vadie thjhe ilhatratbd dmisdditeat theMeReg e sarhess 210 are

i
stand 184." The dunnage converter stand 184 includes a
fomned b a neterdticer 3tap yhatpaceatiried by reehipge 2 18da theHgnt wall 206.

uppl y .stand_ 188 i kewi se, jncl ' i .
BB od 10 oM Rl 54085 o Rieegtlontion gtown
Bhdlihes 85%d bA opeftositioan shb@h iPbrékes ifeansy aleelfyr insertion of a
spaced base nenbers 25 194 of the dunnage converter

stacinef steet stk maigsiel Shagyidessriaces Ganche el goped with any

DhaheTapLES Bl ERade Y, o TR theSidtic f shpet stock

r?él@ha?plgpé@lﬂ}ué?@i@%uitéﬂh@ﬁh%ﬁr&%&r aﬁtdirﬁbg the gieide aurfaces in the
ongi tudi nal | y opposite ends o e base nembers 19
opentRnsitiamwhie Hia stask aﬁnae'mgéoaﬁa%ff hereipyalgodnay Eﬁ.Pfﬁmged-

trangyaissq 3y @p@ﬁé’{etsse@%ﬂgéliwéén %&éﬁ@ﬁaﬁg Orlﬁéatthbﬁ%fkl’é’é%g@‘a stack

of the supply and 1 con Its en
df far fded sheet stoek hederiatdeheesn HSupightwoeabeds 80554 viewed

fﬁpgr,zT {tlgjq?%ooq?gf{.,tgwgfs%gé@ ﬁ}?e W\Cgﬁ%\é@@ I;Pasc?gg alié]ég/ 188S tt‘han the distance
between the inner side walls 202 and slightly greater than the distance between
the innermost edges of the front and rear guide walls 210 and 212. Initially, the
stack is inserted sideways between the upright members 200 (FIG. 12). In the
illustrated embodiment, the right side of the stack is inserted between the upright
members 200, for example. The stack is then tilted clockwise until diagonally
opposite corners, for example the right front corner and the rear left corner in the
ilustrated embodiment, are in between the upright members 200, as shown in
FIG. 13. The right side of the stack is then moved towards the right inner side
wall 202 so that the right rear corner of the stack clears the right rear guide wall
212 (FIG. 14). The stack is then moved further towards the right inner side wall
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i ncludes an inner side wall 202, an outer side wal

204 spaced fromthe inner side wall 202 by a gap G a
wo e@an3osal | 206, and a rear wall 208. The froneCHOM003/034438

rear walls 206 and 208 span the gap G between the

i nner and outer side walls 202 5 and 204 and extend

i nwardly beyond the respective inner side walls 202 to

j@r éUffl&l%ﬁPSﬁéugI?tcf ERAIe ANl [eTERONtOraer Stthbastask ﬁblélea:nﬂhe left
inner”side walls 202 and respective fro

femdl guedae wglii2d@. sther steeks Isztmnéw@dzi@cka\éw HEt”athSaﬁ“?eSo‘Pf the stack

i nwa dI f

A0 ik Rile? 202 Ao SR drB¥eal bR 17 2R are within
1R FrME abatreseguideavalpr2 ghandrefRexf she20pright mbmbepp60 (FIG. 15).
1o end of the u t nenbers 200. As shown in

Thesstagkés thegnghi ﬁ@l? hera"aé@ tfm;he&etom%g@tgmeg;ﬁ;%qgack
4@?\)06%?3 tﬁ@y res1 d Ral IQ;Q% #I‘@H tod §|%aqmaf@Faﬁ-%ed sheet

gui sur aces are orned retention
SdEK Mattdvad] |$ sapiwed bdn&eerahbllmger dds V\taﬂstZG)Q ancbtite fnaabtl and rear
These guj d

QG @l D GIDASHE 2 oni R a0 2an GHip Yl 2T5AuE 25 eRvent or
é%‘?é‘éét'r@@ucép'%"fkéhﬂog k@t LtaBR From ﬁﬁ@hb%‘i\fhfep"rear\_ll_vﬁrdly or

I nsertron o st ac of sheet stock materi al .
fgnwad"d lysoutffemraghe starisk1 88| whilel thedanei site avalls 202 ofdbe gespective

BT G AP s RSB r50 RRAE o 55 88k rom
ME@R Iét‘éfalwmlﬁghé Beargi g8 Buakdeen folnd fieat tARES pamcularly
positTion while the stack is being | oaded therein, als

uaefultyehgr the stend i9 awveddrom 2nedogatianstorafiather on the wheels 205.

| |
o % et s BB L o B S ypen e
g‘ﬂehﬁarﬁ@@rs 200 M{ﬁm%se‘ﬁrﬁyﬂﬁé@m@m@bf mwetauaokwnnﬁua
h of the stac htly |l ess than the distance

|
ajmre\@atect that EHQ@@“E‘IS 3@%'@3&5 gayge arwlayadgriingegtasiack. For

PeBhE s bR SRS BE' B mal 1 hRERETERS, RABARATY iy he
Aacletaniterctodknaes t Adaos utdmuvbysaadpﬁemmd thiaeanyp stagktof fan folded

nmenbers 200 (Fl th |l ustrated enbodi ,
sheet ﬁtqghtmateé@l mayttr?e'n&ag%@t ngNé%ﬁf’q @rgr' tfﬁ%f@ e'fﬁngé

#{,}F, cgﬂé ? %ﬁt,g,q)o for exanple. The stack is then

ockw se until diagonally opposite corners,
for edupleplyistand 88 can betpasdianed rend te He deanageg¢anverter

e Th r s nRinbertS shaeRalER i R LonyeBe: Tod durfBde
cfanQFteF’ h 82 dPhws Qﬁeétt §t65k hﬁatém rfrdﬁﬁ"ﬂ%j stppRAsSheBestock material

right 1 nner side that the right rear
16 aved, robret p@msutaaclk ttieetap§taqire1 90 gmrecpfeaThegah@%t stegl material

r%%i %%eql H% gpe gc? @é%@é, IAs thte% rﬂ,pFDgfe&ee%[&?ngPeV,\%ﬁ 486

becomes almost spent, the almost spent supply of sheet stock material 186 may
be replaced by replacing the supply stand 188 with a succeeding supply stand
188 having a succeeding supply of sheet stock material 186 thereon. The almost
spent supply of sheet stock material and the succeeding supply of sheet stock
material may be spliced together as in the manner described and illustrated
above. Thus, for example, the trailing end of the almost spent supply of sheet

stock material may be spliced to the leading end of the succeeding supply of
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13 WO 2004/ 039571 PCT/ US2003/ 034438 202 sufficient
enough to enable the left front corner of the stack to

waeb@an3eshe | eft front guide wall 210. The st aB&T/S2003/034438

then tilted cl ockwi se until the sides of the stack
are within the inner side walls 202, and the front and
rear of the stack are within the front and rear guide

%ﬂielt stotk(natedial Lih ah el dimentglan a’tﬂmseﬁesla;l@@anid:réﬁease lmer may
15). 5 The stack_is then shlL%ed | at eral | to the | ef
hePeyjsiaskomifieirgilipg angrofithe alpertispent syeRly afisberhaiock material

& Qeefxﬁ#@ #/élgzgl‘?tf(é:'e%d r}'qﬁénd 6Bt § dbling! U ohRBr i d&tbck

she k material 9s capture bet en 'the | nner
reateiahal | s 202 and t he front and rear guide walls 210

d . h t d d 2 d 21 .
o ev e ID. o Mugthates ardnatage coPHerSark s R Serordance with

S érﬁBH@jlhhé’rR'dmh@ g?és%rnt irfehuen dmheunk@ g%%dﬁ@%ﬂbysyéstem
out fromthe stand | e the i nner si

270 mnleldeeao@mmaga cmrpmr@hQZHemdenQag@@tOpvent@mtaod 224, a supply

A aaEIlRY Sheehock miferidrert dad 4 supbdt el Rt et =
sidi'ﬂpﬁ/ trgy P28 tfo:cs,uqudrung tHeedupplybefantfotisd skt stodforRterial 226.
fromone |location to another on the wheels 205.

e sRin triew 428 siinglingd ratadive irbodroniat InHeediustiated
érﬂﬁ‘&fl{n qnt k}ﬁ%mﬁan\ehlp%st’)ioég 1%@%?&%58 ﬁrgmr@[o% | mfétfp%ﬁy of sheet

i nser st ack

SAAPGK meteﬂaﬁ:@%hatludéé arplatalitye(fomtih dloks illsirates alﬂibbdmﬁa@ht) of
to insert the stack. For exanple, the |eft side of

staeksst 3R faayfolsted Wtsg?j?kfmﬁ@c”m foll ovved by tilting
the 1&f Rk éﬁ?%&@)ﬁfgﬂ" st% SPst ]aéﬂg 290 dftsh { GtoRR material s set on

appreci ate ac an fol de sheet st
thasepplgltrayg32&eAi sus:eeeeidgtsmmmo tshteen zeit ghtthmsnlbplystray 228

criesriinnd 8 T Bl tiaRk 20 & herlaekmaat are plisaed Bigether in
%@Bﬁs%maﬂhe?% tHeR%Iib A HB&Rpp Wﬁy bab té\ﬂaﬁd!;ethe upright

converter. The unnage converter draws sheet
reemberamfttbreu@ndagemqnwerteuﬁphg 226 . shdditiosalstécksa? 3 imaly be

6 ,and k 190, th
arhiRd e e oI langih B thbis ey 587 72B 38y Bo rpBged -
dcebmpfiod418 an%dm@erscsmémqfscﬁbﬁﬁiee&tswk mateédl alrhé&@ack 230

becones al nost spent, the al nost spent supply of sheet
neacrst thedennage caBversr 23%sunnea sbaebstock pn@t@rlabtqth@ dunnage

cﬁHQ@rltéfrﬂfnd 188 with a succeedi ng supply stand 188
aving a succeedi ng supply of sheet stock material 186

t her é@accdridanat Wisi thegpeséntimaitionoh coneettingt prokess need not be
|r?tg¥r%tle%l lnaor}ge; Qaesa%%q[gsgtlhggas’sldgglegdlgg siggﬁ/tofssth%%lt( stock material
and an almost spent supply of sheet stock material. For example, as a converting
process is taking place, a succeeding stack 230 of sheet stock material may be
spliced to the stack 230 of sheet stock material furthest away from the upright
members of the dunnage converter stand 224. As the stack 230 nearest the
upright members becomes nearly spent, the stacks 230 of sheet stock material in
the supply tray 228 may be slid forward.

FIG. 18 shows a dunnage conversion system 240 in accordance with

another embodiment of the present invention. The conversion system 240 is
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30 material may be spliced together as in the manner
described and illustrated above. Thus, for exanple,

wa bw4/03%71 | ng end of the al nost spent supply OfFCBUS03/034438

stock material may be spliced to the | eading end of
the succeedi ng supply of 14 WO 2004/ 039571
PCT/ US2003/ 034438 sheet stock material. In an

ShafigBRlduritagetiRvkkfon 8ystemarzl ertaftse dégteibetddelow. In the
be provided onthe trailing end of the al nbst spent

Rigpisisy like refaesncesiusprraleeiresnondolo likg| cosnpRASRIS! v, on
the l'ﬁnad' n@q?e%dcgév%glgnssﬁ/gFeﬁﬁ?46%51 @@é 4 S%ﬁnrﬁig%%tr 250 that is

st ock ustra es a

mvai’ftﬁalllg’lﬁ)aﬁédﬁeﬂ emhe2supply aag QQdal’ﬂQ@eMérhtheis‘thm bar 250 and
enbodi nent _of the present invention

OISR 228 Jare ot athasd b diatil de sE e (e length of a

I f
T o1 SRR S f RONEd RbePl@R pidgia® SPETY opor
devi Cko loadithe dhatenarfsupplystogpl Y8 thexgoﬁzsstaok 230 of fan-folded
%egur) g{otcd { thr]lgh% #geer)(gq(jh;{ ag?:ﬂ%} 8ggﬁ%§ﬁi%§§dbar 250 and the
ée@g%f;rﬁg %?9 HoE 18lbar280tdH thke! ddpphypdrag 228 function to skew or

the inclTine is about 15 degrees from
stomgle dine abgeT Heatsoqie yp diie sta@bt230mf@¢1€etr§t0@|kl ragteziab A

%ﬂ:%lgg lﬁgrﬁ?gg{)%(? l i%ég('f%gec]oﬁtc% Eﬁe c};@ltg%{gﬂjat |8{ed §? g&e?( previous
sﬁBél@QB@' Thé%té@@dzsereSyMéd tbgeme?%to;ﬁtosb@%mzaan@ér and

heet stock material is set on 15 the supply tray
tnga slidosube sepplydray a2% tasards she nerigktenesibers of §h®§u§rnage

tra Qgrzgfg@@%éls %@;’gg %I oséé{]ﬁseg(?ﬁ{a%bféd%a é(aggf%swg@eThe length

dTHﬁ@%U @ﬂfb%i@nﬁyi sk Sitarder t@lmommb@a‘tem hombedsf stacks
t he uprlg? menbers of the dunnage converter stand

28thof shest stashanatanab k$he steckeidhaearsgite dunnpgg enyerter 222

nged to zo
sl SHe Aok RRuGHAROXnd Hindgd gierr 2220050 12

mat erlnaalccorﬁaeucetvaﬂkth&aﬂesemaneemtldme cbhnvesye) press heed not be
222 supplies sheet stock material to the ggn 6}9

'B%RP@FQ‘EW ardsr q pplicetopalivE & SHCCRediRg SHPe ‘Pi‘{]s eet stock material
éﬂ?i\’ﬁﬁ‘talrﬁé‘stﬁeﬁf’@ﬂgg_é?'o‘?@h@éfﬁ@é@rﬁb‘i@ IN&udpes I|C|ng may be similar
Interrupted I n orde splice together a s ccee in

tsdlpmﬂdescmhbeﬁea@bvelvottkretﬁeﬂeecem FI(256and an al nost spent
stock nater|

conv e g ThRTauss SRR o Puereid s ETEeTLin Feredanse it
arh & eRB8&ett @F hd Bicalen@ nvBRYoPe The dunnage converter system
280 includes a dunnage converter 282, a dunnage converter stand 284, a supply
of fan-folded sheet stock material 286, a paddle type elevator 290 for supporting
and indexing the supply of fan-folded sheet stock material 286, and a cover 292
for protecting the paddle wheel elevator 290.

The paddle type elevator 290 supports multiple stacks 294 of sheet stock
material. As the fan fold sheet stock material is used, the paddle type elevator
290 may be indexed upward (counterclockwise in FIG. 19), making a paddle, or
space, available for a succeeding stack of sheet stock material. A sensor may be

provided to detect that a stack of sheet stock material is almost spent. The

16
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15

spliced to the stack 230 of sheet stock materi al
furthest away fromthe upright nenbers of the dunnage

w@onnmseser stand 224. As the stack 230 near est P€hES2003/034438

upright menbers becones nearly spent, the stacks 230

of sheet stock material in 30 the supply tray 228 may

be slid forward. FIG 18 shows a dunnage conversion

SHFEBNEd thdy b aERIEESNDE any tshitableahbaris, dobegample, aohotor or
the present ‘i nvention. The conversion system 240 is

spmrmi Zoogx@®9B71 PCT/ US2003/ 034438 similar to the

dunn

pel odt NHEHEE TS HRBCAPe Bhg HsbRbEd WifTespect to

deotaire prededed @Mbdd&neotmeqewbﬁent'ﬁlteralmnea@d modmeasorumwnl occur

tg @zrggrrgn%ﬁlgp: .3?@3&@;&?@@3%@@%& 5%{%@;@1@2@3 specification and
t 8%%@% dH\ﬁn gﬁrtﬁﬁ[?r%éﬁ?r@rlg thﬁ vaHBRs Yuﬂdt@)ﬁs%%gformed by

orm a utet sl ess than't
the mpbhe d‘bseanlh@daegﬁrs zﬁccsmaohemﬂs asserﬁblie:isedes'h:eet c<smpok|t|ons
d the chute, or,s

|
qtﬁiveté'e?t‘err%s BpclbRingspfesfrafiae: todt BN uegd la féReribe such
b@Fﬁ e |h§erid'é§le£btc%‘i|re%98n§' GRedd bﬁ'ﬁenh%te"iﬁ@&afé&? to anP/ integer

and the supply tray 228. The shin
vwach peo‘oema tmewep@mim funatign of 2i%e feseibeshintegesKiety, &atm

iy R et 6 BT aeP el R 2 BE e o 1 Blsciosed
s}tr@%ﬁfrb@ﬂnid’:m?@rfbhﬁs e funcliod is e Be@int MubtistepreXenplary
stack 230 he stacks 230 are pushed to%et her in

arepedigend ot embesiments afiibe inveatios) il agditioRewdilp @ garticular
%o z%r%fer @t\/}gﬁtgﬁ'?é%sl HK%[% tfg]%n é@?ggka@o%%dﬁw%%gﬁo only one

olddedranfiludraiedesmbdbiendreggéuthlfeatire trhay be mph)blmacaywthz&e or
may be changed to acconmodat e an¥%nurrber of  stacks

r@@r@ Qfhesteatyresaf dhe pitasqnapodimests @sdRay 56 drsiiedsand he
k I
AKARRIBES A Hiver br pARERAEpoiBadn 8 0CK L AT A

present invention, a converting process need not be
interrupted in order to splice together a succeeding
supply of sheet stock material 20 and an al nost spent
supply of sheet stock material. Such splicing nmay be
simlar to that described above with reference to
FIG 6. FIG 19 illustrates a dunnage conversion
system 280 in accordance with another enbodi nent of
the present invention. The dunnage converter system
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280 i ncludes a dunnage converter 282, a dunnage
converter stand 284, a supply 25 of fan-fol ded sheet

wat@alk3gsat eri al 286, a paddl e type el evator 29BCT/082003/034438

supporting and indexing the supply of fan-fol ded

sheet stock material 286, and a cover 292 for

protecting the paddl e wheel elevator 290. The paddle

type el evator 290 supports guaAimg! e stacks 294 of

sheet stock material. As the fan fold sheet stock

mat erf.al iA matbdd of reppxingl fantfoldedaiheghstack raateziabtonag@unnage

Rawelg copuitiag thet i8S of sesHiRAG b Be ot shiksc fa folded
sshte%‘l?lé,tdlfk ARkl §Fc9<¢rhafé8é guhRhge LoBRSTESH an@Yediing the sheet

provided to detect that a stack of sheet stock
matesial fibni theagtasks ofsfparfoldedrﬁ@ep@ steokapaterigststhe converter, either

o S R R Rl

exanpl e. Although the invention has been shovvn and
described with respect tog a certain preferred

embodt-mentA mathad paisehfor tneslaim dnturiied cRBMTSINGaiheHieP of
I%d hgc’a‘i‘f o%e Q{ ﬁ folddd &tbet '%tddr?(emﬁférla‘l‘ BAS support device.

|ng thi's speci at1on and
annexed draMAngs In partlcular regard to the various
functjons perfor bovS Escrl ed i nte
¥

( conpbnent” MefBe ﬁﬁlﬁ ggoé mlngqstep includes
|8£&|32; attl%b‘?stto‘%rgiaél{ WaH%ﬂﬁdasH(%‘t %Ec?dk%a%ha@on @3951{%0

escribe such integers are intended
correspond, unless otherw se indi cat ed, to any i nt eger
1ovvhchp the leled tion.of
descri-bed M egb@? aflseé gl 2. ﬁﬁeelnghealq%deng step includes

ISé’dihﬁaét%Es)t on@\eHcK SoMEoRRld SHeet gtdtkahbiereibh\epemdble support
to the disclosed structure which perfornms the

dayias, iaod the possionngestapiingludes movingthergartabje support device
enbodi ts of the invention. In
%{a’a'mﬁtgﬁﬂéﬂﬁwggggg'a@%m ar feature of the invention

may have been descri bed above with respect to only one
15 of several illustrated enbodi nents, such feature

y e corbmathodiasisebirsthoin claig 4. whatain thaylaading step includes
Ib%ﬂngtﬁ?éas?%gdétgapé%n%ld&ys%%t desir Rdieddon a <f‘| L

eous for any given or particular applica
17 WO 2004/ 039571 PCT/ US2003/ 034438 CLAI M5

6. A method as set forth in any previous claim, wherein the loading
step includes loading at least one stack of fan-folded sheet stock material on a

support device without interrupting the operation of the dunnage converter.

7. A method as set forth in any of claims 1 to 5, wherein the feeding
step includes simultaneously feeding multiple plies of the fan-folded sheet stock
material from respective stacks thereof to the converter for conversion into a

dunnage product.

8. A method as set forth in any of claims 1 to 5, wherein the feeding

step includes sequentially feeding a continuous ply of fan-folded sheet stock
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1. A nethod of supplying fan-fol ded sheet stock

material to a dunnage converter, conprising the steps
W@B004/08887t | oni ng two or nore stacks of fan-f ol BErus2003/034438

sheet stock material proximte a dunnage converter,

and feeding the sheet 5 material fromthe stacks of

fan-fol ded sheet stock material to the converter,

RhfeR8r froSeauRite dacks BersbMdl tharepvetys for @onoeri@ sitoa

Into a dunnage product. 2. A nethod as set forth in

dsinaiage produett her conprising the step of |oading at

| east one stack of fan-folded sheet stock material on

a support device. 10 3. A nethod as set forth in

claim. 2, vhaiegthod bbaet foath ingarst eficlained tides, furtredicogn@tsing the

| east one stack of fan-fol de(ii sheet stqck material  on

siepal PReTaling FAWRIAGRICAYSEEr 19 BRadkicerA EVBNFIS Praghct e n

the | oading step includes 15 |oading at |east one

stack of fan-fol ded sheet stock material on a portable

suppdt.  deduneagendnidrsiopasistannii Oy cemgpisinge| udes

(o0 0 RO S RAPRE L LS8, A St el o
dﬁﬁﬂgg%gﬂ{z@@?ﬂ ?ﬁgii ng step includes 20 |oading at |east
ck o

one an-fol ded sheet stock material on a
cart. 6. A suphlpdPofsheet siock matesalproxisnatedseduaingge

Heedenrie)So' FaNETSpauSE AL REE 1P afibgl 1181 including
tWBRR Phbrede bk (81-6 Bpoft fah FoRIedUNden gtddremateiadtthe Btafks being
t he dunnage converter. 25 7. A nmethod as set forth in

harigoatally loaivegtically disposaf éelative theaeketialg st ep
i ncl udes sinultaneously feeding nmultiple plies of the
fan-fol ded sheet stock material fromrespective

st ackg .t hex gahnage tbeversioviasystm fagrset fortte irsclaim i10f imctuding a
dunnage product. 30 8. A nethod as set forth in an}/ ?cf
stangd a8 suppertng hrchunageronyeesarn ige standhnelydinga pair o

[ i i nuous ply of fan-fol ded
ts%g’g?%gﬁécé%éfg%’g(ﬁeﬁggng PCT/ US2003/ 034438
material fromnmultiple stacks thereof to the converter
f [ [ s . .
or %%hverﬁ?agrqnéget 8or?vergigp1ns?/%{se ragdsue?tforth in claim 11, wherein the
upright members are transversely spaced apart a distance sufficient to receive

the supply of sheet stock material therebetween.

13. A dunnage conversion system as set forth in any of claims 10-12,
further comprising a support device on which a least one stack of sheet stock

material is loaded.

14. A dunnage conversion machine as set forth in claim 13, wherein the

support device includes a pallet.

15. A dunnage conversion machine as set forth in claim 13, wherein the

support device includes a cart.
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9. A nethod as set forth in any of clainms 1 to 5,
further conprising the' 5 step of operating a dunnage

wa@oeoneseser to produce a dunnage product. 10. APAUI/NRZG®034438

conversion system (10), conprising: a dunnage
converter (12) for converting sheet stock materi al
into a dunnage product; and 10 a supply (18) of sheet

st ockygrat e igahn RO xbAvErsionhsy st BRat fe@R e ElRh 101 Xherein the
for conversion Iihto a dunnage product, the supply

(18)
stand furthey includes at lesskore H@%VQF@QS@@}DO&MW épa@@pted atits

heet, st t ks b h [
ot eroateForepBbunt el 7Ve " o "each other. 15 11

A dunnage conversion systemas set forth in claim1l0,

including a stand for supporting the dunnage
convewt er Atdn@ngggﬁanvefaouoﬁwﬁbera q§a$qt foth i Pl ié yéepein the

AR Eh g 48RRI Efetuoen
bmfdng bf theeaprighst raembbrsahmsa/posmt)y higiearddam piee heght of the stacks
di stance sufficient to receive the supply of sheet

of shert atockrmalerigher ebet ween. 13. A dunnage conver si on
systemas set forth in any of clains 10-12, further
conprising a support device on which a | east one stack
of shiet %eupply:{ﬁiB)mftsheie&lstdﬁ rmetediad forise withiarhungpeage

conv rsion machine as set forth,in clajm13,. eei

LSRG, o ied f conTngr i o SpaPt SioBk Fiatpral BEt & fn-foldes,
MIH@@@@%C&W&{&% SMfolRARbNR gRMeTFoIm @ééhde'hc@'cﬁ'ré&téﬁgular pages,
wherein the support device includes a cart.
the pages $&irg Pdaff asapdbncivazme qrﬁtomoﬁmﬁrfager to form multiple

TRETEIENT B ORTHEL:  cast one & ransver ce.

support nenber connected at its opposite ends to the

upright menbers. 5 17. A dunnage conversion system as
set fi§kth The supphnasset fart isi ghaipn s, I@thr@e@fﬂtl@w'th a support

ARV RPIB Bt ki AGhBRHEY Bl AREgRD)

ottom o S 10 a position

hi gher than the hei ght of the stacks of sheet stock
mat erj al .
20. The combination as set forth in claim 19, wherein the support device

includes a pallet.

21. The combination as set forth in claim 20, wherein the stacks of

fan-folded sheet stock material are horizontally stacked on the pallet.

22. The combination as set forth in claim 19, wherein the support device

includes a cart.

23. The combination as set forth in claim 22, wherein the stacks of

fan-folded sheet stock material are vertically stacked on the cart.

24. The combination as set forth in claim 19, wherein the support device

includes an inclined supply tray.
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10 18. A supply (18) of sheet stock material for use
Wi th a dunnage converter, conprising a continuous ply

w@booghswstlt stock material that is fan-fol ded, EMUS2003/034438

includes a series of folds that together forma

sequence of rectangul ar pages, the pages being piled
accordion style one on top of the other to form

nultiphe phaekmbifdtichtas sét fohr @t ciracid WeHegeinathe stdcks are
19. The supply as set forth in claim18, in

loaded patthesuaphhiray sidggorsidedevi ce on which the stacks

of sheet stock material are | oaded. 20. The

conbi nation as set forth in claim19, wherein the

- suppa2d. devhe eonihationl agisst farthan tiaim 2241 whEhein the stacks are

conbi nation as set forth in claim?20, wherein the

lopded ondhe suRRlY trvytap-tonRettonst ock material are

hori zontal |y stacked on the pallet. 25 22. The

conbi nation as set forth in claim19, wherein the
SUppdi. dthe:eombmﬂtimah% setdarth in 22imTte fiertimdi coahpriging a

t forth | 22, th k f
Sindls hasenacee o fhskiimly By WSsInan aRRBELST § rectanear page
Sink Rea bt shed? stdbk rﬁB%r@PfH)émﬁéletﬁe%% é@tofftt% Stadks.

claim19, wherein the support device |nc udes an
incli ned supply tray. 20 WO 2004/ 039571

PCT/ 0344 tio s set th in .
cl ai ri5a, erarpindien A s SORR i el B SRR RE iphfr device
,hagMeglagann@yxasmg@;e\,%@Or The conbi nati on as set forth in
claim?24, wherein the stacks are 5 | oaded on the

supply tray top-to-bottom 27. The combination as set

LSSy AR A Byt svoon

deRidea1BY) f6r NAGPR IR at lRastoHE ktack ($9@)9<bf f&hcfolde@jﬁér%ett stock
to shingle the pages of the stacks., 10 28. The
reamahaﬂd 8@”&&"@‘& stogk iMateralds §PHP|1@ tq/m@mwemeconveﬂer when

RERRBPO URVACSs JdRIoHEaSH Prodiffts tRéreto €l evat or .

30. The combination as set forth in claim 29, wherein the support device

includes a cart.

31.  The combination as set forth in claim 30, wherein multiple stacks of

fan-folded sheet stock material are vertically stacked on the cart.

32. The combination as set forth in claim 31, wherein the multiple stacks
of fan-folded stock material are formed by a continuous ply of sheet stock
material that is fan-folded, and includes a series of folds that together form a
sequence of rectangular pages, the pages being piled accordion style one on top
of the other to form multiple stacks of sheet stock material vertically stacked on
the cart.
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29. I n conbi nation, a dunnage converter (182), and a
portabl e support 15 device (188) for supporting at

wo easgiozwne stack (190) of fan-fol ded sheet st ORKT/US2003/034438
mat erial and from which stock material is supplied to
t he dunnage converter when the support device is
positioned in proximty thereto. 30. The conbi nation
as sen3sf or i [ : r j
20 neludes: 1L G, SbpdiRS 81 ookl Ens WRRR (108781 ifbet stock
m»at@m@u AOBOIISiNge agiair ofdpEicptl @ipsight kienatfersf(200 f adatedd to receive

T Bbe Bl RL S G aBr [ ot Ehtoload et siodk maters, the
vhegiet ekl redda) Maﬁ?/lr@ﬁﬁ?ﬁvaréffa&ﬁg Jh%hﬂ@?fo?tsﬂébortmg [he sides

material are forned a continuou

phiherstack materialdomaain auwwstaahm%vajprm a series of
folds that together forma sequence of rectangul ar
pages, the pages being piled accordion style one on

top 84. tha airhes séofoRarmcEimt3plie cém@udhfwﬁﬁ‘%ﬂeast one stack
9@? 5 terial vertlcall stacked on 30 the cart. 21

ajod %ﬁj‘#ﬁt / 034438 33. A cart (188) for
supporting at Ieast one stack (190) of sheet stock
material, conprising: a pair of spaced upright nenbers
(200) adapted to receive therebetween at |east one
stack (190)of fan-fol ded sheet stock material, the
upright menbers (200) having an inward-faci ng channe
for supporting the sides 5 of the stock material to
mai ntain the stack (190) upright. 34. A cart as set
forth in claim33, in conbination with at | east one
stack of fan-fol ded sheet stock material. 10 22
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