MOTOR- FREE DUNNAGE CONVERTI NG SYSTEM AND METHOD This invention clains the
benefit of U S. Provisional Application Nos. 60/692,865, filed June 21,
2005; 60/655,093, filed February 22, 2005; 5 60/624,695, filed Novenber 3,
2004; 60/621,829, filed October 25, 2004; and 60/667,752, filed April 1,
2005. Field of the Invention The present invention relates generally to a
dunnage converting system and nethod for converting a sheet stock nateri al
into a dunnage product, and to m)re artlcul ar | m and

met hod that does M&TOWE&DHNM%E ONMER m%ﬁ‘:“ﬁmm@ﬁ

shi pping one or nore articles, products or other articles in a container,
such as a cardboard box, from one location to another, a packer typically
pl aces sone type Brﬂlsdwenhgeclamusathleeﬂeneﬁt afié Ss Rrovisiiong! ApplieatiesrNes-ong 15
with the art Ies ial partially
or conpl et e{s@'sﬁg,%pga}ﬁl ?I' %%%Céa)g)}?’g\?%sdﬁggg% HW%Q%@{” nor e
articles isn gdyg24 matﬁe@wovémbpr &\2004; 66/6ai /828] filed dojolsni A, 2Ag4,afnd he
articles in the contajner pﬁ % to provide cushioning for the articles in
the cont ai nefV/B8fi/Rg Hl8d ABH bA88: process. Some commonly used dunnage
material s are plastic foam peanut Fieldbpibiki lGvéflioAubbl e pack, air bags and
converted paper dunnage material. To use stora ace nore.efficiently, a

dunnage conver si okhenRi€aemdnyaston 5@3%&?“?@”&5%8@’#’{7 20Q GAPEENE R of
stock materialy yauedy fBFc%]\fe?cHg &5h§ét%ﬁi@k9ﬁateﬁanﬁtb a dilﬁﬁrﬁag% prouedt, gensi ty

dunnage materl aI as the nnage nmaterial 1s needed t he packer. These
dunnage- an- deneenparbcuady to whrﬁawfﬂ%@"@ yitoed that daes UGUGSH'r%ﬁé"%tPr nor e

~motors for driving a conversion asseml¥,80f40r @ cutting assenbly. For
exanple, U 'S. Patent No. 6,676, 589 dr§€¥%—é—s S an exenpl ary dunnage

conver si on machi ne mmpﬂocemfcﬁhlm:kmglomnwmme articlen: produdls of iedhkar apficlpmiger

t t f d-.fil dd
conver ter s B eottaneh sl aa o ctga b5 T B HHAEELR fo alOFSE PAURLET durrege
al so can be wsiesll ﬂécémm@typﬁmfdpphageammmnl nmeesh@pmgrmmalaammmg of

povor od con i Gesria ot aEes dnamalnPat L duariet e aRlpey kel o Ty T

completely fills the empty space or void around the one or more articles in the

container to prevent or minimize any shifting of the articles in the container and/or
to provide cushioning for the articles in the container during the shipping process.
Some commonly used dunnage materials are plastic foam peanuts, plastic

20~ bubble pack, air bags and converted paper dunnage material.

To use storage space more efficiently, a dunnage conversion machine can
be used to convert a compact supply of stock material, such as a rolt or stack of
paper, into a lower density dunnage material as the dunnage material is needed
by the packer. These dunnage-on-demand conversion machines typically include

25 one or more motors for driving a conversion assembly and/or a cutting assembly.
For example, U.S. Patent No. 6,676,589 discloses an exemplary dunnage
conversion machine that can quickly convert a continuous sheet of paper info a
crumpled strip of void-fill dunnage material.

These powered dunnage converters are well suited for high or medium

30 volume applications. They also can be used for low volume applications where a
srhall ambunt of dunnage is needed from time-to-time, but usually the cost is too
high. The powered converters also are somewhat bulky and occasionally require

-1-




| mai ntenance or repair. Consequently, |ow volune applications have been
serviced by other types of dunnage, such as plastic foam peanuts and

manual |y crunpl ed newspaper, Plastic foam peanuts are nessy and occupy the
sanme vol une when being stored as when being used. Crunpl ed newspaper al so
Is 5 messy and requires the packer to manually crunpl e the newspaper.

Anot her apparatus for crunpling and di spensi ng dunnage is shown in U S

Pat ent No. 5, 131,903. This apparatus includes a box-|i ' hol di ng a
frame. The fmﬁﬂeme@fﬁépﬁir-ogoﬂmuﬁﬁhﬂ(i%‘i"H@ﬁj\ﬂkﬁ ?@4?8¢%§u¢h§%ﬁj§égheet paper

froma roll . r H%O & e4licHi a¥aRadtiefoamrpespatsexhdsinapeallyopeni ng
that is 1o g%%&'rcgﬁfﬁg oéﬁt;%tge wﬁl{]nﬂgg ' [ et

h an opening in the hgusilﬂ%thA Erobl emw th
such an apperatpied hewsparert Péastie ferne eande #roPESFhEN SCPHPYIPAEME nenber

that forns a _transver ' f I [CHI AR Stond peRisbgs The
paper can caY@Hm8Mh$h$§'h§ﬁ@%@gb‘{ﬁgg%&g{&‘?@& bem pulv{l??o?@through t he

openi ng aRd @RBsPaherdduiiekthe pacise tumdosalieuapieclieineysepPehe paper .

Anot her perceived, disadvant age i s that ' I upwper
cannot be effici eff\??tse'éwf’ég’%éé?ﬁ%&@ﬁ@%%drjg@%@ﬁg 92%“%%5’3 s‘égﬁhg'?. Still
anot her di sagygnt RGE51131/088! atrEiaratsifcudesid bof-iksaparsingholdingd at i vel y
I nvol ved task, requiring disassenhly of .the h ' . ' Yet
anot her dr awisamr. i hetfrme Bpg &iRaAd| '%@Pﬁ%sﬁﬁl"@gﬁg@‘"@ﬁ atshgg%apﬁg:rglﬁsaV\hen
conpared to Forﬂeof%'é{a&l HrQlghPRRRIucE® Ainkéritish edraigaied-shddeatofening tet ppar at us
20 contains a substantial™ amount of _er’rBt)(l sgace Wltglll n tJ‘\g ll])CR([bl ke

housi ng. 10Sugensrglly allgaed méthean opanihin t8A NEHENH 1 AP ARG 8BS 8% e and

; et hod t hat e Iv] i & ihidMarfe Pheabersthaciormater i al
into a dunna%‘go%rg%ﬁd%ﬁﬂtErfen%tdgg%c?wﬁlgbgﬁggg slt ock r%gt erial is led froma
converter bytranspratﬂweﬂsnd]'ﬁgdeﬁa‘g&ourﬁji%@éﬁﬂ’?"lﬂg-tﬁ@@?ﬁﬂ%&aﬂﬁg i4 is

pulled fromthe c ea\efft%%fﬁ{ageé {Br g?nag[ 5&%}535;}&@%}5@%&%@%&&@@ pdtentially

~ t wo- di nensi oW Ive eSs dense_cCrunpl ed .
t hr ee- di mensgAnel urdiesinalge tearinguifthe paparx Anotharpesseid digadvagtage s that
notor-free converter is |ightweiah : RiivdAs¥pdratddsg, and
i s essent¥al PYLARS ﬂ{@ﬁéﬁ%ggp@gpg%&%woggrg’{é?@?ng?%ﬁgég}\?a#{ ageo%s converter
“accordi ng t o4 Bsy MuBAEL. Stilhamting dissdvantagats reptacertant bhigietal oEBARATS| on
process; on! g réigt?ve?yhig%lvgé (t)acsli(c, rr{e?qhﬁ'{nb%isargggr%gly cﬁﬁe housing and inner frame.

Yet another drawback is the relatively large bulky size of the apparatus when

compared to the supply of paper contained therein — that is, the apparatus

20 contains a substantial amount of empty space within the box-like housing.

Summary
The present invention provides a dunnage system and method that do not

require a motor for converting a sheet stock material into a dunnage product.
Instead, the sheet stock material is pulled from a converter by a packer as

25 dunnage is needed. As the stock material is pulled from the converter, it is
converted from in essence a two-dimensional sheet info a relatively less dense
crumpled three-dimensional dunnage product.

An exemplary embodiment of the motor-free converter is lightweight,

compact, portable, easy to use, and is essentially maintenance free. A

30 particularly advantageous converter according to the invention has no parts that
move during the conversion procesé; only the sheet stock material moves. The
dunnage converter is particularly useful with a fan-folded stock material that has
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dunnage converter is particularly useful with a fan-fol ded stock materi al
that has -2 longitudinally spaced-apart transverse rows of perforations
for separating the converted dunnage into discrete sections, as by
tearing, along a row of the perforations. Mre particularly, the present

I nvention provides a notor-free dunnage 5 systemthat includes a formng
menber having a converging side wall or walls that termnate at a
reduced-si ze outl et through which a user can r erial and
t hereby cr un@ﬂﬁ'tqqﬂ\%a'@/t?é’é@g@'ta%ﬁ?rﬁa?‘éefr?%fov“é?s r%%tgﬁl S %P%? o%gh to
forma rel at Lygbpel @%ﬁnﬁ%@ﬁﬁo Sisticke @éctidumrmgaf. teBring, el ¥ rtmhef En&st emis

W t hout noving parts A net hod provided in accordance with the present
i nvention i ng¢nafelionshe step of manually pulling a sheet stock materi al

froma supply of wihgoh DFSVIEES @rrﬁjtdilcm emrﬂﬂigeal ly
converging form n%gﬁgﬁ%@éagwéﬁ% [%%ltaﬁtgn stgﬂEj materi a 56? Egp and

per manent lsy smtem et includesy arfaiming @ﬁlﬂlﬁéf Yavied 3 COHY#TQE‘Qﬁ' age. 15
Anot her asp t I ORSE ISt isedtkt hat

i ncl udes a s‘i‘ﬁb g\gﬁ? é{‘é{f&fd&gg spz{?%qﬂgstoc rraltqg?%a&%glggﬂrreang for inwardly
gat heri ng arwl.aﬁgrranmd thgretheaumpleitie sheclstoc matatighas it ipdravedtherpiRtored ough.
According to anot her t of the in | es a
cont ai ner ant@fgrmg,{ellaﬁ}’%ygﬁf?‘g en&g&rwq@éb%@? CBﬂ%B%ﬁB%ﬁ&bﬁg%ﬁFgﬁner
The 20 cont %Bﬁhﬂfb&&sa” opening in a wall of the container through which a
user can draw sheet stock materi al d t her cru ock
material ®o for mAamefhqdpioyided i accor §’é"” tﬁ?{?”ﬁﬁen V%QBQ.?‘"ER@%%%@%\Q
~menber is fméteﬂa%Pkﬁmhaw;B\ﬂungcs)ah@etw@kmrnﬂ&mmam@mmbamm ough that
can be aligned wt

enin in the containe The pa sa Q\
formi ng menbeaterigl @&dihﬁ@tﬁfb@cwféﬁjﬂ'ﬁ SONVETGiRT {REming Mg qu8¥1 %I ly or
al ter nat | Veléf?ém%ai’@% lsWhe&dtd?ﬁ Jfé?ﬁl@h@t&lytdlﬂﬂém#éu !oSforrﬁ@Vr@hitzeelb?%s&een a .

shi ppi ng position and a converting position renoved fromthe shipping
posi tion. Actamisdistrip ofodunmagber aspect of the invention, a dunnage system a

cont ai ner, w1 a o ORI IS [Gh R eﬁcﬁ&@éQ'nﬁkﬂoﬁfrgé\ﬂ%hhégé%lf@rﬁaﬁatng in

a 30 reddced-wi % openi n ontal ner can have an opening in a
wal | includes a supply of fan-folded sheet stock material and means for inwardly
gathering and crumpling sheet stock material manually pulled therethrough.
According to another aspect of the invention, a dunnage system includes a
container and a fan-fold sheet stock material contained in the container. The
20 container has an opening in a wall of the container through which a user can draw
sheet stock material and thereby crumple the sheet stock material to form a
relatively less dense strip of dunnage. A forming member is mountable to the
container, and has a passage therethrough that can be aligned with the opening
in the container. The passage in the forming member is defined by converging
s  side walls, and additionallly or alternatively the wall having the opening therein is
movable between a shipping position and a converting position removed from the
shipping position.
According to another aspect of the invention, a dunnage system a
container with a forming member having converging sidewalls temminating in a
s reduced-width outlet opening. The container can have an opening in a wall
thereof through which a sheet stock material can be withdrawn by a user, thereby
forming a relatively less dense strip of dunnage. The wall of the container can be

-




t hereof through which a sheet stock material can be wi thdrawn by a user,
thereby formng a relatively |less dense strip of dunnage. The wall of the
container can be -3 i novable between a shipping position and a converting
position renoved fromthe shipping position. The form ng nenber can be a
converging chute that has a flange that extends generally perpendicular to
an axis of the passage through the chute. 5 Additional or alternatively,

the form ng nenber can extend 10 ' : ' i sent
nvent i on o1 SEYRIRbaBSSH S Rinols ot Ehd g Pricrifa pesiloTfiored KRS
form ng menbehigpihg@pssiirai ner, and manual Iy pulling the sheet stock
mat erial through the formn nber, thereby.crunpli tly 1o
def orni ng the shedflederHuRg H%"g;qrﬁa”tbﬁq%?Wegg'?%Fg&wﬁ%ﬁgasﬂgﬁoﬁtggpstri p of
dunnage. |n aGeerdRRGEraN bBrrdhaidiRir t@apesis offthd passagedhtough thechliienage
system includes a“container sized to receive a su)ggrlzﬁl of s?eet SLock
materi al wi t Hidditionel orcdternatively, thefarmpiggimarnier ¢4L MREACRFW 12t for a
user to drawcﬁls@gerstock 15 material therethrough to forma relatively |ess
unn

dense strip o age. The dispensing outlet is novable between

shi ppi ng posi ti onThagrasecbinventidnmalso puyidasshmetiadeamprisii hestens Ypi ng
posi tion. The,caontainer . fd ' fi HeEshdehatockan be
used to |ini AieH n%??%ﬁ?}ﬁgglﬁ?&crﬁatah%ﬂaﬁ%é gg%h{ryo’l\l/j.gﬁﬁ?rigﬁét he converting
position as hhsensdleeough ttekfomaingrmainbes thrriebedumpioggmdipesmaoeaibeni ng. A

met hod provided by the present, in | | NC, t ving a

di spensi ni og?goéﬁ'}grtgﬁsﬁeg%ﬁﬁﬁ W@Y%%Uoﬁ:a Brh%tljgtégﬁ%%r]]%%rﬁrﬁg%é sttni)on r enoved
from the shiqpphage.position, and pulling a sheet stock material froma
supply of sheet stock material and thro di spensi n I t he

di spensi ng out | et I 3cCOFIaNRE W %R%ﬁ@PPﬁ‘kgi%Bég? ngﬂt??rbl% ‘ﬁ'ﬁ{%@%is&%%@nd

per manent |y ﬁ%ﬁ@e@é‘&rﬁﬁiﬁeﬁﬁ% tore86ike armﬁplyioﬁlshéet dtociomataril eithinghy | ess
dense strip of dunnage. According to anothe

not or - free doematper.syhe eantaings haaésdiﬁﬂﬁ"ﬁi”ﬁd’ruﬂg%gg‘{% ng%%vﬁg{é’%ghegt
stock mat & | ﬂ‘latgl’?é? tllfé‘?eﬁjﬁ'éﬂ@ﬁ thQorm a relatively less dense strip of dunnage. The
dispensing outlet is movable between a shipping position and a converting
position removed from the shipping position. The container can be configured to
inciude features that can be used fto limit the extent to which the wall can move
from the converting position as the sheet stock material is pulled through the
20  Opening. _

A method provided by the present invention includes the steps of moving a
dispensing outlet from a shipping position to a converting position removed from
the shipping position, and pulling a sheet stock material from a supply of sheet
stock material and through dispensing outlet when the dispensing outlet is in the

25 converting position for crumpling and permanently deforming the sheet stock
material to form a relatively [ess dense strip of dunnage. '

According to another aspect of the invention, a motor-free dunnage system
includes forming member through which a sheet stock material can be drawn to
crumple the sheet stock material and thereby form a relatively less dense strip of

30 dunnage, and a stand to which the forming member is mounted.

According to another aspect of the invention, a motor-free dunnage system

and a transversely extending guide upstream of the forming member to provide a
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crunpl e the sheet stock material and thereby forma relatively | ess dense
strip of ao dunnage, and a stand to which the form ng nenber is nounted.
Accordi ng to another aspect of the invention, a notor-free dunnage system
and a transversely extendi ng gui de upstreamof the form ng nmenber to
provide a -4 substantially constant path for the stock material fromthe
transversely extending guide to the form ng nenber as sheet stock materi al

is drawn fromthe supply. In accordance W|th oth spe f the

i nvention, aswlstantiallysenstarhRas | Orsti?§15&}?’< ?ig'ifY &%?n%pg

thr ough whi chyacfelat foyl hembefladsedt stdR r@étené isldrvagfomane bappiyl | ed by
a user, and cat ch devic ownstream of the dispensing outlet for catching

the strip of dunnmgescsaianhawith anethdr@spest of thimiayentionad ‘B@toé‘é'ﬁﬁrdéﬂf‘%ﬁef rom
e S D rER 0 g S S RPYREE BARR RO WP Y R, 1o8s dufieingrp eF o o

for convertF into a relatively |l ess dense dunnage
product, %0 dashamesarchalpdedrisi mgseouahda catohatevios desnsreanbyf thet | exi bl e

sheet . Preferabl the  flexi e dis
free to fl exd'éﬁ?xﬁrf‘g et Spry ??ch?gpﬁestm'agﬁ&&nv{ﬁgﬁ%gﬁgéws% (ﬁ'dﬂugrl is
passi ng t her gihpedeparaferiedditigstrip. anot her aspect of the |nvent|on a
dunnage systemincludes a Wbtgt ai ner g@tgsurF\P il heet sto terial in
the container, a AeRORTiRg toBRBEEr asPechoisha MYENIA. A AHINAGSS nE Pt he supply
of sheet stogk. nmg él@ets@eﬁlﬂ&éﬁmurft@@ reRtivet ﬁl@s@@ieﬁb@dﬁﬁhﬁg@gmﬂiﬁﬂ@er at an
opening in a wall the container so that t t ock te n,be

pul | ed t her einbiudegla mﬂétﬁlﬁ\ﬁéﬁ?b‘dhﬁchﬂ%b%llmﬁrpé@e Raghest rf&f‘?rﬂg]&(tj&%rdance

‘Wi th anot her R a WalllBh@f ﬁé@%ﬂéi&tﬂﬁ&ﬂ%é ahE ¥ thec| udes
a base, a dIfS[ nsf\dr‘l'e&fstta Ea'n Sq \?IhIC a usser can 20 drastheet st ock

material to \fvalll whan lsheatstwkl mateesblsm@ﬁ@ag m%r@&hst rip of dunnage, and a
oo e unead SRy TAP Gl S0y RS, B e kitchane. A
includes a faﬁb"rmamgr pESUpAlY ofshosiadibok matesiahiadhe cortainep.enfasming wEMReEont ai ner
e 21 G e LSt P oL AR St g, o
drawn t hr oughyddhthg the forritg AR a’t an fopenmglrr a wadliof ¢he/comtamedentwmt tta i p of
dunnage.
stock materiai can be pulled therethrough and converted into a dunnage product.
And in accordance with another aspect of the invention, a motor-free
dunnage system includes a base, a dispensing outlet through which a user can
20 draw sheet stock material to form a relatively less dense crumpled strip of
dunnage, and a frame member for adaptably mounting the dispensing outlet to
the base.
A motor-free dunnage systern according to another aspect of the invention
includes a forming member removably attached to an open side of a container for
25 a supply of sheet stock material and through which a user can draw sheet stock
material and thereby crumple the sheet stock material as it is drawn through the
forming member to form a relatively less dense strip of dunnage.
The foregoing and other features of the invention are shown in the
drawings and particularly pointed out in the claims. The following description and
50 annexed drawings set forth in detail several illustrative embodiments of the
i.nvention-; this being indicative, however, of but a few of the various ways in which

the principles of the invention might be employed.
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The foregoing and other features of the invention are shown in the

drawi ngs and particularly pointed out in the clains. The foll ow ng
description and so annexed draw ngs set forth in detail several
illustrative enbodi ments of the invention; this being indicative, however,
of but a few of the various ways in which the principles of the invention
m ght be enployed. -5 Brief Description of the Drawings FIG 1 is a“

per spective view of one enbodi nent of .a. du (EJ s‘xstem in accordance with
the present invention in a shi%ﬁw&gﬂg&lﬁi—@rr‘ﬂﬂ?G 2 is a perspective
view of the dunnagﬁcs§¥¥si§pér%faé&iv@viéwab:?eemb@@imeenbfagiuanagé gystartiion. FI G
3 is a perspective viewsimlar to FIG 2 with a dunna??:aﬁqgroduct ext endi ng

t heref rom FlaGeoriange péthtthe prasentipesttiondn ?isBipiTg $odioy ge systemof FIG
2 HG 51s 2 PeEher!d é@rs}éé&ﬁle%& bendunAgse SysbABrHGH @ al, partially
ppl ¥ of Shéet | a

to opened to show a”'su stock mate contained therein. FIG
6 i s a perspeohverting coenfiqufrattdme dunnage systemof FIG 1, but provided wth

a different form nber thr h. whi.ck ar i IS o forma
dunnage product. Eﬁﬁr@‘f 9 gerﬁp?cgggé’%@#'ﬁgﬁﬁog@féé&ﬁ%/g‘h\r}{]%%véj%%wtﬂﬁtte nodi fi ed
dunnage syst efentimgdfiefdfiom.6 with a dunnage product bei ng di spensed

therefrom FIG 8_js a cross-sectional. vi of the nodifl age system
of FIG 6 as seeﬁl%ﬂ‘bﬁg‘)qrﬁ@ié@m@?gﬁ'v&"’@?’&? .dlﬂn@geéaygll’senjésﬁ@%%gct i ve view
of anot her dunnage|cysisalharepadte Mibwl 6f thBdunpags systemof é1GI drpartielly shi ppi ng

configuration. 20 FIG 10 is a Eerspect kve Vi ew o; _tgcg dunnage system of
FIG 9 intanoppeed tacghitny gskpply ehshest gock mgterial qoptained hei@iny i ew of t he

-dunnage system of gfd G 9aé}é}sﬁectﬁéﬁ}iéw&fitﬁ@dﬁﬁﬁ'éq:eggs?ém@ﬂFI(EJ G but providert
cross-sectional view 01’9 the 'dunnage system of FlI 11 as 2s seen al ong

| i nes 12- 12. with @ differeins faamingr mparbeythegyahouiaiah sipek spatetiahia iAWY fot her

exenplary dunnage product.

FIG. 7 is a top and front perspective view of the modified dunnage system
15 of FIG. 6 with a dunnage product being dispensed therefrom.
FIG. 8 is a cross-sectional view_of'the modified dunnage system of FIG. 6
as seen along lines 8-8 of FIG. 7. '
FIG. 9 is a perspective view of another dunnage system according to the
present invention in a shipping configuration.
20 FIG. 10 is a perspective view of the dunnage system of FIG. 9 in an open

configuration.
FIG. 11 is a perspective view of the dunnage system of FIG. 9in a

converting configuration.
FIG. 12 is a cross-sectional view of the dunnage system of FIG. 11 as
25 seen along lines 12-12.
FIG. 13 is a partially exploded, perspective view of another exemplary
erﬁbodiment of a dunnage system according to the present invention.
FIGS. 14 and15 are schematic views of alfernative conversion devices that
may be used in a dunnage system according to the present invention.
30 FIG. 16 is a schematic view of another embodiment of a dunnage system

" according to the present invention.




enbodi mrent of a dunnage system according to the present invention. FIGS. 14
andl5 are schematic views of alternative conversion devices that may be
used in a dunnage system according to the present invention. 30 FIG 16 is
a schematic view of another enbodi nent of a dunnage system according to
the present invention. -6 FIG 17 is an enlarged view of an exenplary catch
devi ce for a dunnage converter system according to the present invention,
such as that shown in FIG 13. FIG 18 is a front- h sgectlve vi ew of
anot her exenpl ar yFigurlifdgen eplasged wiswnd @drexertplans cele ‘{ﬂ”@'g’efﬁf AHDBAYS on.

G 19
::!5 a ]} I’Olnts 39@%%59&'?#@&%@@@@ %ﬁfpép?élgseﬂf Eﬂrgﬁtlo'w shieimstndtlshowhdn FIGI G 20

e Ssys 21 i's an enlarged vi ew of
the outlet ofi3the systemof FIG 18. FIG 22 is a viewsimlar to FIG 18,

showi ng t he sheet k mat er, r emto
produce a dunnagglﬁggdﬁg%rqﬂﬁ"&% &%g#’%&veg’roné@%mltﬁ&ggg é%:'??\??@% ew of
anot her dynnagfemyRcemin ot&é@ﬁémnmeemcnh t he present i nvention. FIG 24
|sanenlargedV|ewofteout et of {. sshﬁr %B{:ﬁ% é:IG 25 is a
perspective vi ew 0-d9aaleaelPerspsatye e qﬁy@é an 15 dunnage
system accordi ng g tZB‘?sBrfﬁ)?\@O'deT\t[@é\'sYS@émdFF@ % is an enlarged parti al

side el evation view FIG . FIG 27 is an ers eV|ewof t he
dunnage system ofFI8. &1 !253 enfar@d vigwicd the ?’-l‘t%tlf)?@l% ﬁ‘"&HngCLéVG of the

dunnage system 0f5|:[e ?8 ]g_g éu,fw le%?td |5|Ga1sl Qﬂ)vﬁhgftfﬁatérf%t wicewnedtetididethgnnage
IS

systemof FIG 2 op view of the dunnage systemof FIG
25. FIG @1 dmwmtbmugpébeSvﬁemt@\m@ﬁw@r?edldm@ﬁﬁ@éo@%tem of FIG 27, with

the Sonversion daul o8 @dRLeR ddsddld (RiATanBI thiagEbfBioddn! s 2 fron

el evation view o stemi1n accordance Wwth the invention.
25 FI G 33 i scovrdarassyittethei wesant éweofiorzl G 32 as seen along |ines 33-33.
Detailed Descriptlan,, .. nenlarged view of the outlet of the system of FIG. 23.
FIG. 25 is a perspective view of a packing station that includes another
15 dunnage system according to the present invention.
FIG. 26 is an enlarged partial side elevation view FIG. 25.
FIG. 27 is an enlarged perspective view of the dunnage system of FIG. 25.
FiG. 28 is a front elevation view of the dunnage system of FIG. 25.
FIG. 29 is a side elevation view of the dunnage system of FIG. 25.
20 FIG. 30 is a top view of the dunnage system of FIG. 25.
FIG. 31 Is a perspective view of the dunnage system of FIG. 27, with the
conversion device adjusted to a different position.
FIG. 32 is a front elevation view of another dunnage system in accordance
with the invention.
25 FIG. 33 is a cross-section view of FIG. 32 as seen along lines 33-33.

Detailed Description
_ The present invention provides a motor-free dunnage system and method
for converting a sheet stock material, such as a continuous s_heet of paper, into a
relatively less dense dunnage product without the need for a motor. Instead, the
30 sheet material is pulled through a forming member by a packer o form a strip
dunnage as it is needed. As the sheet material is pulled through the forming
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The present invention provides a notor-free dunnage system and nethod for
converting a sheet stock material, such as a continuous sheet of paper,
into a relatively | ess dense dunnage product wthout the need for a notor.
I nstead, the 30 sheet material is pulled through a form ng nenber by a
packer to forma strip dunnage as it is needed. As the sheet material is
pul led through the formng -7 | nenber, it is converted fromin essence a

t wo- di nensi onal sheet into el ati vel | ess
crunpl ed dunﬁ‘@@@%rfb@d@tm’e'ﬁ\‘ﬁj ﬁse@dwea? C&L?nﬁ‘f? %'".%e{;/lé%g%rlélﬁ%‘ﬁtﬂgggqgﬂ ousing in
the form of pesGERLEIHAES.dlrféndioriBRINDIG] demetie prodest. mater i al . One wal | of
t he cont ai ner as an openi ng through which the sheetﬂﬁ%{g l%rggaterl al is

t

pul l ed by a packehn exéreplenodiningedyrtem inglyres 2 OURINGLP € opening, is
i nwar dl'y ga][ g@r ggshé dgtwpﬁ/ of GhiBPiteek ﬁ@f&rlﬁﬁrﬁﬁéﬁ\!ﬂlw thi@é@ﬁaiadr has dror m a

relatively dunnage. The opening thus form ng
menber . Due bpemhg;tmaﬁgtewhlchghe sleritstask, matalf b PHIGREDY BB o ORISR b

referred to as- a rsio ﬁMﬁa? asndorfignven ent way
to convert sH&E&M ai’t“'@@& ﬁa"f’g? tﬁ%h?@eug é]?? ﬁma@%ﬁ i nt o?a relatively
| ower densi t yn é@ﬁh}tﬁnﬂaﬂefdrmed tmﬁnnle@lrelatmelsdﬁS%sé@mﬂ #Fp c&nbodi nent ,

the contai ner S recon? urable fr o Gh ﬁjl% PHNY 16 RS 6%&%@ on to a
| ess conpact %@?ﬂﬂ@rtlh?go QGH?QPSOEW Ebf?rr'%%v R ﬁe vvaI(F F t he cont ai ner

having the opgpiig tﬁé&ﬁrﬁfﬁy mgﬁ][mef b@mnlaosbﬁl raiarm@ tozs epowiversion deviee- |
converting position displaced fromt [ y
further frondbé éysjamapnrs)wé@s §t0881@f}‘r%ﬂfé¥%y§f’ ﬁﬁy#ﬁﬁ%ﬁiﬁ%ﬂvgﬂﬂ@? A &
Reconf | guri ng LAG SORY 3RSE rdiftivel)AbREsEerishy dihsdgnpiedbet awieis ridededpeni ng i n
the wall an €'s ock mat eri al i nproves the process Ofriaﬂ% and

crunpling the stloah exenerariembodiraenh theconta e renasfige maxi m zi ng
th ff t
addi £ 1 onal | yC@Ross pLiPREY gtk e ‘&%"ﬁ*‘%ﬁ%"a@ o aragun g can

ude a formng
ci rcunf er ent malﬂng tl@@m& ohthegcontaiferd@vinpibe @p%lﬂﬁﬂ%@@m‘?‘éﬂm Vo'@d?h%?@i’%g

surface defines ?RS}'SI% fhawsﬂg %@Jedehc éggﬁéaglﬁolh?@ogmbﬁbndme

ci r cunf er’ént‘?%ﬁ"i' PSR oVl transition fromthe
inlet to the Whlﬁlfurtﬁéiefr&ﬁ tlh@smpigoﬁﬁnﬁematﬁml withindheceatainert he cont ai ner
and cooperat Fe{eg\cnar}f guat'tr?ge th%pcontalger to increase the distance between the opening in the
wall and the stock material improves the process of shaping and crumpling the
stock material to form the dunnage product, while maximizing the efficient use of
20 the shipping and storage space.
The systern can additionally or alternatively include a forming member with
a circumferentially converging surface. The circumferentially converging surface
defines a passage having a smaller outlet than inlet. The circumferentially
converging surface provides a smooth transition from the inlet to the outlet. The
25 forming member can be mounted to the container and cooperate with the opening
therein to inwardly gather and crumple the stock material as the packer pulls the
stock material out of the container and through the forming member.
Alternatively, the forming member can be supported by a stand rather than a
container.
30 Referring now to the drawings, and initially to FIGS. 1-5, an exemplary
dunnage system according to the invention is indicated generally by reference

numeral 18. The dunnage system 18 comprises a container 20 that typically has,
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therein to inwardly gather and crunple the stock material as the packer
pulls the stock material out of the container and through the form ng
menber. Alternatively, the form ng nenber can be supported by a stand
rather than a container. 30 Referring nowto the drawings, and initially
to FIGS. 1-5, an exenplary dunnage system according to the invention is
I ndi cated generally by reference nuneral 18. The dunnage system 18

conprises a container 20 that typically has, .- [ ed

confi gur ati oWhegn %ﬁloﬁﬁgﬁa"@ﬂ%?tﬁ‘ fgf Bl?léﬁlg,a agd@ig@ﬂ%@%,ﬁg%e%%@ﬁgul ar shape.
The cont ai nefge ui?fsﬂﬁﬁ@. Dhe aoMamer hly b mpdebbambsyitabll, ppefeedile or
recycl able, materia

such as one or. nore of cardboar orrug solid

fi berboard, @apesaitmeuresyciahlasmateriasich i eng We‘?‘o%oﬁ@ﬁﬁ%oqrﬁ’c%g%aﬁ%{e or 5

fewer walls e | BREAIdaRNST HlAsiEt Thd Behtaifdr 20 apsiddndlidegmibheosuppl y
of stock m 'Iesr%rglﬂbg@g?\&’ s?reenblaed aEr)ld cl osed as shown :/EH FIG, 1 #QEE

m t he

cont ai ner s20fehas walls bHpanieasiorzptatians frséringand transpoding s supRly 84S

top wall, and Io%g upright side walls. The side walls include a front wall
24, a back WHPI®'™#5, and a pair of 10 end walls 28 and 30. As shown, the top
wal | 22 may be prwwidedssbledanduiaset asrshormdn k@t 1,568 croiRiIne 2048S &an be

renoved to form expose a dunn | i t 0 ighthr ough
whi oh st ook RO 2, Saoponel [RBPnH HSERS R BB ah Tty utioh

her ei naft er glesWalbethariearalls Tigudeoa fionhwalh24 bebaek walk26 cahd dpaiaotut |i ne
whereby a user can cut along the cug Iline for

di spensi g owid wall4es prd ?’ﬁeg‘tﬁ&ﬁowp' ﬁetoeéf‘ﬁﬂ%gr{@?y %F%ﬁ%%)cg@gtr} tg&%&?‘ﬁt" he
knockout p%td'cgau ! icf}?sﬂﬁiaiteé?ﬁbéfi‘erhwv@d td foem @k eppodeoa dunoage or score |ine
3la formng a rangi bl e connecti on between, the knqgckout ,on and_the

bal ance of tdispensing eutlet 40 (s 2) Huough wh'tcﬁ&m%m%ﬁ?aﬁ Cal”sbé)g’%@r@&“ EAn
openi ng 31 Qh%zﬁﬁ%ﬁr{@% tHe He{??inaﬁé’rﬂ:lé@%ﬁbed)fnﬁhér. CIY gbriieh cahbethsinestdd t he

opening 31 b e originally provided, 20 and optionally covered by a

protective sheatutlmetwhagbha usenearceutaonadpe st 'ﬂﬂﬁaan%f%'ﬂi'é?{ﬁxﬁas%ﬁﬁ et 40.
her o n. 1neisArgt SEE A e 0k B bR oo R R e el
34, such amgtigrecan hedelieatedby ailive b petforations orsgees linerREa LIrBYNI fat eri al
34 can be frangible connection between the knockout portion and the balance of the top
wall. When the cutout or knockout is removed, an opening 31b is formed in the
top wall of the container. If desired, the opening 31b can be originaily provided,
20 and optionally covered by a protective sheet that may be removed to expose the
dispensing outlet 40. _ ,
The container 20 is sized to contain a supply 32 of sheet stock material 34
therein. The supply 32 includes one or more plies of sheet stock material 34,
such as paper, and more particularly kraft paper. The stock material 34 can be
2 provided in the form of a fan-folded stack, as shown, in the form of a roll, or in the
form of a stack of discrete sheets. The fan-folded stack (or stacks) can rest on
the bottom wall of the box and substantially fill the correspondingly rectangular
container. If discrete sheets are used, the discrete sheets preferably are
interleaved and of sufficient length such that pulling a leading sheet off the stack
ac  will draw 4 trailing sheet with it, one after the other. If one or more stock rolls are
used, the stock roll or rolls can be supported in the container by suitable means

for rotation so that the stock material can be paid off from the outside of the roll.

-0-




25 provided in the formof a fan-fol ded stack, as shown, in the formof a
roll, or in the formof a stack of discrete sheets. The fan-fol ded stack
(or stacks) can rest on the bottomwall of the box and substantially fil
the correspondingly rectangular container. If discrete sheets are used,
the discrete sheets preferably are interleaved and of sufficient |ength
such that pulling a |eading sheet off the stack 30 will draw a trailing

heet with it frer the oth d,
The st ock ol abAPARIG anshas s et koL I Gan PEeREpofd & BhE ey o ine

for rotationggge bRk pbhtensbpfie mtsemmalstmnnmnpmam mﬁmtmmawntfrmn m si de of
the roll. -9 1n an alternative arra

t t | b
support ed oncenier oF insigercé thautoly ptiig 2 ?ﬁggatme qu?é‘%Fﬁ] . ?B %?gﬁor?teﬁ l rSTB.t('.:ZIr’]I aF

can be wit hd ggf t%éq@ran/ﬁedﬂltt Bf aPbperilad ﬁﬁ‘ar@énd bl obtHe cdrainbit adjacent
alternative rran eme ock materr al Egenerall wll be dra out of

anI f)penl ng i theaandesidheadll frah Vﬂ‘hré" ibersteakiaatedal is bemg drﬁwg 3%6550 ‘ bo
roll fromwhjch the stq IR
%qel} p%pgggpggw%}ﬁ% aH C)ithlées'td?& ffi 3RRAUIrERE o? e type

of stock sup mat e 34 1s perforated or
ot herw se weathengde &Je@ﬁg'xécbaigng lmiagmmimgllysm@d transygsebredendieg {8Hdi ng t ear
lines to enabl e and/

from the  dullisage SeplaAlnatinae SHETLPEobrtloaSb AR Pgg rom et ooe

di spensi ng oyidriige st fftmed e thé stoek siaterialig petedforothe tilspemmmglwl’f@’f has a
wi dth dimension lI'ess than the width of the sheet stock material whereby
the stockioned#@rial will be gathered inwardly and crunpled as the sheet

rstock material syl ﬂ: d{sﬁmﬁtt&mb@% corRdinel ids @Wﬁtﬁhxdlramfsld)ﬂnlesagﬂ’mrt he
di spensing outlet. The

t] et
(hol €) in thibetvggthuefithe @lng@%@%&%@éHﬂéﬁhefggkweﬁoéh@ai?ﬁ@ﬂﬁ tR%%?'or”?md

when the cut. ﬁh‘@‘” mAERMes dralitefrenané @g)ckn t he wal |
can functi on'ﬂgémgy?h&% & ﬁggﬁré %}({)he?%%zfdl gat hel;a anr crug&%ﬁe{\ t he sheet

stock materi mbtam[ smpplysanhl ﬁxmugf‘rfdimww@nﬂﬁsmuyebmﬁ JiSReNDS mAPE hr ough
Lhe oPelaR hAnLO by FHARMRARoR) RE op FRR oP BRIGHEAIRE Stidt B the quendyl 20

shape, sdéh al though ot her shapes al so
coul d be ef:iﬁﬁfdrmedfva'renghe betouhor mwkwtmqulﬂom@ﬂ isremeovedk ThaPeNEB Bs it is

pul | ed throug Ici?t" H{ﬁon is 2 Rmindm&Riber &f inhAfiy §hat 8R8 cHiNplkse be

provi ded w th
sheet stock material as it is drawn from the supply of stock material and through

the opening to form a dunnage product. The opening may have a rounded

s0 shape, such as a circular or elliptical shape, although other shapes also could be
effective for gathering and crumpling the stock material as it is pulled through the
opening. The top wall of the container may also be provided with a slot (not
shown) that is substantially the same width or wider than the sheet stock material
to allow sheet stock material to be withdrawn from the supply without crumpling.

25 This can be useful when wrapping relatively flat articles or providing a cover layer
or a base layer in a packing container in which an article is to be packed. As
another alternative, the above opening or openings can be provided in a side wall
of the container, that is, in a wall adjacent the folded edges of the fan-foided stock
material. Such an opening would normally be provided above the height of the

s stack of fan-folded stock material or other stock material contained in the

" container.
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shown) that is substantially the same width or wider than the sheet stock
material to allow sheet stock material to be withdrawn fromthe supply

Wi t hout crunpling. 25 This can be useful when wapping relatively flat
articles or providing a cover layer or a base |ayer in a packing container
in which an article is to be packed. As another alternative, the above
openi ng or openings can be provided in a side wall of the container, that

is, in a wall adjacent the fol ded ed eso the f fol ded terial.
Such an openi ng W¥blielthedlipensinasautis 49 cae ge {6k ﬁf’éﬁgl}h@n ﬂBFB’H&'ﬁ%WEHe%BO st ack
of fan-folded s t BBt Ricatenitaindéat formeddhe

cont ai ner. etf'ﬁ c\%ﬁ%fn h‘g’?%?}seggﬁggrﬁg@gﬁﬁéﬁ@o car[1 bgaform?d %anrén{a?pem ng

in a wall ofby mleaartcbmftaafmmg membeiptelosaigs|al theaPeREg EhiEiegn

| ocat ed at or, forne f aGteetlopt t he
opening in tﬂgé%ngaﬁa%gys‘}é%shmp @Jﬁ?\ﬂ@é@@gg em sheor\‘/]\ﬁ l|én Fl GS0 1- 5,

the form gg wBrPRl affited Fonexngse bph @:taueadhaswa,f atimaging 6dgeRA™ENe by a
and 1 nol udednareape e grignanie erRgas Al Spahiifudhal feredp R0 D0 gh
R Ry i upreyiterialsplpritvd bl e
theppl ane oanef&?"abWﬁh%ﬁh%?’f Imapeggp§ﬁ§%§nép{ﬁfﬁfﬂﬁ’h&%ﬁ%{{ﬂ% Péé‘sg I}x&ﬁs fﬂ'—l 6

the sheet aPSER oubpEedEnELARy 8&“@2?5?’?3??%?‘?2%‘““ ”‘”ée’?ﬁ.'s?“m‘g‘ig;?;dﬂ‘é'ec"

the |i keltb haheredtiroughe The dexibieaagticdiasi t"étﬁf'ﬁ) Erﬂ"ﬁb aring as
m ght ot herwi se, occpr.i.f . it - I I lihbed of
g I \%SF Tt n%rt.aezrc?g ABR8lat ﬂ%ﬂ}@é@ drarARavilldcReE!the e o

relatively he container is forned,. such as
cardboard. Agddistdanahieyial inadvedenthpeatching and deasingias might ptheryise occyidhy |

O e TBEt e BRI Beh Bl SIUAEI thérd i okl froigﬁhlhwﬁurface ,_

or surfaces conver gl g I nwardly provides a
smoot h t r anshé icantlinera formet pdlichelsycardaged e AddiioapnthegoBwaehiing @ t o a

|1 t t
F1'oxi b e &hee AaRPIe Hoot eoerdPg R oo S St b gt e ™?,

progr essi velyain@ffdaesorisirfdfesthemssf emimfererglally\gorimmgmvmdiypr@pé@ﬁ ag or
252{ telrJnr ist ?§ﬁm%a%;¢igﬁ Igrtomo e@?%@%{ﬁpgeﬁrﬁéytégeenmg 3 ape%re & Bsnddllér nnage
opening or aperture as best seen in FIG. 4. That s, the flexible sheet will be
transformed into a converging forming member that progressively narrows in
20 cross-section going from an entry opening or aperture to a smaller exit opening or
aperture,
In FIGS. 6-8, the dunnage system 18.is shown with a different form of
forming member, indicated at 50. The forming member 50 is made of a relatively
rigid material that preferably has a smooth interior surface over which the shest
25  stock material can flow relatively freely. The forming member 50 may be in the
form of a funnel or chute as shown. This forming member 50 guides and shapes
the stock material in a circumferentially converging manner to inwardly gather and
randomly crumple the stock material as it is drawn therethrough. The illustrated
forming member 50 has a converging side wall or walls that define a passage
30 therethrough and ter_rﬁinate in a reduced-width outlet opening 52 spaced from a-
wider inlet opening located at the opening in the wall. Thus the forming member
50 functions as a funnel or converging chute and generally provides a gradual
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form ng nenber, indicated at 50. The form ng nenber 50 is nmade of a
relatively rigid material that preferably has a snmooth interior surface
over which the sheet 2,5 stock material can flowrelatively freely. The
form ng nenber 50 may be in the formof a funnel or chute as shown. This
form ng nenber 50 gui des and shapes the stock material in a
circunferenti-ally convergi ng manner to i nwardly gather and randonmy
crunple the stock material as it is drawn tqqerethrou

._.Jhe il
form ng nenbendselativaly amesthieangitiog faradheraiqtively 'W@Iefgp?'ﬁ' gglé” ‘E’éi |5)assage
30 therethro hq‘i‘%ﬁl gyeggqél@% tlétrbp% rgcggced wi dt h outl et opem ng 52 spaced
ni

froma wde ng ocate the opening in the Thu t he
form ng nenber 50hé mm[mg)rr@nmer@Oflaumwnfﬂﬁfrtodbﬁm‘yﬁfhﬁt fé‘ﬁlﬁp@”@ﬁ(?"&ené]r ally
provides a gradual

-11 and rel e ativel
| arger openi HYS £89;he }Wg‘%mef‘?ﬁ #})éhari%?é;{ngr\}ﬁlfe{f‘é\ lI"m?]rg ?Pﬁ(gggén ng 52y
tTEe for(T' na?h'ﬂﬁif%rwﬁﬂ(or atnmwratiedntammgmmetcmm@ ?max Ftraf@tratmetherrgowrﬁffm |
is en e form per. i xe
to s the topflaRge ‘S(%%CHE ‘EBV aﬂ/%%?'eﬁ‘gﬁf%ﬁ\? [ﬂﬂhgggﬁ%ee%g téqq’a{' ggE’re gr abl y
the mounti ngceftaRAfsdosedin ﬁ@h@ﬁm dthechtsinge Tite traesitiorsbetlwesnitfieace of
the top-wall general 'y central

d h
cont ai ner . Th@mﬁ@@\ﬂ%@%ﬁ“%ﬁﬁ@@?r@ﬁ ﬁ%tﬁ?lﬂr‘]’ﬁég"?q tﬁ&f@@“z%h'etffﬁgnﬁgrger end

of the conveh% F&%ﬁtﬂe% Ried 1R af PHABLA GranSMEM Giat eeducee dr@lv@ldgdafchmga
smooth transitio uces or avoi ds cat chi n%nl o of égF%EEJﬁt her eon.

As will be apbﬂmeameemer@(bfe Ao will bﬁ};am{ﬁﬁié’ﬁd‘éﬁ'%’c& e Mme
' contai ner L5 LBfighR 20%4dneadn B Bx%llszzpéﬂcb’thé?su@blysizoﬁ&todkﬁt erial

34 when the 8 emisinits c ose configuration for storage
and/ or trans pmténal Whavhentibe clonbagensystén l&)ﬁéﬁé&os’r@rcmﬁutﬂmﬂ ey Serddage

system in e mnner e kR RorlSR6E kREnel 5 JoB A QIR sy3rsan e

positioned i Angigr fun portion thereo rot rudi ng
outwardly frem mBenérciereimbfter dn‘sctlbed thoan foaimirey mambgznéﬁnﬁ:aﬁlt@SJOSBlDBede

f1 ange. dotiol reieRstid e Uist uBeR o il Cerss L PO Pty B be 1P WEh, 10
the adhesi veqy ﬂ%@%oh%n@e%% JHAVAIFICB) 68 Tefavilitatetsach aﬁpoimemmaeefam@gve so
Those. ski| | emembariemabaven 5 Fpeigs s e Hiapd Bhecer B RESHenbers
and a release layer covering the adhesive. The release layer can be removed to
expose the adhesive so that the mounting flange can be mounted to the top wall
20 as described.
Those skilled in the art will also appreciate that other forming members
'could be used. By way of further example, a forming member made of metal or
rigid plastic can be provided at the outlet opening thereof with a cutting and/or
gripping device to facilitate separating discrete dunnage products from the
25 crumpled dunnage strip. Such device could include a sharp knife edge for cutting
the stock material, or a serrated blade having a plurality of teeth for catching and
cutting the strip. As another alternative, the edge of the opening can include a
notch for catching and either tearing the stock material or holding the stock
material so that the packer can with one hand yank the dunnage strip in a
a0 transverse direction to tear a section of dunnage from the crumpled strip at a tear

line in the stock material.
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could be used. By way of further exanple, a form ng nenber nmade of netal or
rigid plastic can be provided at the outlet opening thereof with a cutting
and/or gripping device to facilitate separating discrete dunnage products
fromthe 25 crunpl ed dunnage strip. Such device could include a sharp knife
edge for cutting the stock material, or a serrated bl ade having a
plurality of teeth for catching and cutting the strip. As another
alternative, the edge of the opening can include, a %Qhﬁh f.0 CQ;ng and
K

cat
either tearing t iorshigplograndrn sierage. hscynpads setend rt?ﬁt['%heaﬁ%%% t hat
t he packer ¢ ] k fHASRfctidd dbritaingr 2Wist r ansver se
direction tO@QQ@%§°§§@?‘P@W§E@}Qungr%;a‘eﬁ?rom t]rcir crunpl (rald st |rSi at t ear
line in the sibstintiatit ectamigulay, 1aultiple confaysira gamke/compachy sigeked Age githage

system 18 wi, || he in . the ' tion shown in FIG 1. Because the
preferred céh?gﬁ'f?élangﬁpqsgﬁ) egﬂ%%tn%ﬁﬁfgfgh%éﬁect angul ar, multiple containers
can be cogpact |y vghattedunnegaspsient thisdo beusaddhelcostsinerdsipperat Pone

anot her. 5 Wen the dunngge, syst 8 is to be jner is
opened by W@ Wo%gﬂ%gtoﬁ)ﬁ%aiﬁﬁ%% 'I’Sta‘(S‘Pr E%@ﬁ%%%ﬁ%&rt&?@b%%her val |
cont ai ni Ny tdahendingRMET) Mereby tedisplbbe trelispensiligsqitiac 40 teine/alifepéng | ng

outlet 40 and/or formn nenmber further fromthe .suppl f sheet stock
materi al cormpempedurther tE%ﬁ'ﬂ%qI}‘@{S.heﬂtlﬁ@,c P??éefdﬁ]ﬁﬁﬁgaéﬁ/%”ﬁ'&t@% i ncl udes a

reposi t i onabl g AEabety k ons WPRARGE HEstéMend ied HepTembasbIEMembaver si on of

t he dunnage systemfroma conpact shipping/st ora(gI confi gtura%(ljon shown in
FIG 1 too astppodingtheformiermgmpat fos6ORVESSIAN OHLNE EBinage Sygeg o s
converting t . ' 4 \OftoP4 BeMEtind | east the
wal | with tﬁgﬁ]&%gg%e{‘?%é&%ﬁr@ S%ralhgat;g%g @gwge@aﬁen a shi Bngng position
and a converwbifiguraticn sficwn inTHESo Bjandt§-§ foriconverting thesheat stoakiaalgriah ance

Cenwer 1 no. HHSAReBE g AR NN R R b o0 SaAn) L1,
mat eri al as betwdrass eippingrposition and ekcawping positivhe Therakjengvedsider . In  the
oveone e BB e SRl sl B8 e Rt bty ot
posi ti on 20 nidteeh343n slcdmBiting\Wesichhebaby to allowenoretrbemdot gatherng &hockout
31 (if provided) can be easily .
the stock material as it passes from the stock supply to the forming member. In
the illustrated embodiment, the top wall is hinged to the back wall for pivotal
movement from a closed position (FIG. 1) to its operational converting position
20 (FIGS. 2 and 6-8).
When the box is open, the cutout or knockout 31 (if provided) can be easily
removed to expose the dispensing outlet, or alternatively a protective cover (if
provided) can be removed. At this point a leading end of the sheet stock material
can be fed through the forming member and dispensing outlet as seen in FIGS. 4
25 and 8. If desired, the bottom wall may be provided with adhesive that can be
used fo hold the container 20 to a surface so that it doesn't move as the stock
material is withdrawn, particularly as the stock supply nears its end.
The wall with the dispensing outlet may be held in the converting position
by a catch or other features that limit the extent to which the wall can move away
s from the supply of stock material as the sheet stock material is pulled through the
opehing. In the illustrated embodiment, the top wall is connected to one or more

elements that cooperate with corresponding elements of the container to limit the
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renoved to expose the dispensing outlet, or alternatively a protective
cover (if provided) can be renoved. At this point a | eading end of the
sheet stock material can be fed through the form ng nmenber and di spensing
outlet as seen in FIGS. 4 25 and 8. If desired, the bottomwall may be
provi ded with adhesive that can be used to hold the container 20 to a
surface so that it doesn't nove as the stock material is wthdrawn,

particularly as the stock supply nears its end. The wall .wit e
di spensi ng o@xtkst tormlyichErefepavallicapHBoGRR sfrh‘?&t ﬁ@gkm%ﬁnwﬁsy&gkgatch or

ot her featur | i G-ttt he extent to which the wall can nove away 30

fromthe supgﬁgégﬁhsetd@hﬁéteri al as the sheet stock material s qug)! | ed

t hrough the openi inghe illustratediamhesimaridhe domwall R the eRNtRIBE! IRAT9

connected to_one or, nor ! i & comthinef 20 BAE RO RATRE

el enents of gwe&g %'ﬁg?cg%ﬁ?@i?e%ﬁgh@?%@l T antt' whi ch t he top wal |

can nove gs édgge sheasp slabdR. Miediapavali 42 ipoludes at leasbeh ATHPTIGERMBYO I n t he
0

illustrated e di ment the .top, wal l f ' hSoPidee

connected at'ab§ %wpeaage §18eﬁl;:gr%oa{tﬁ%ﬁ&oﬁ%@er@bﬁlgag%ﬁﬁgfﬂer Zgﬂ(%;snzclll6 at is
front 5 edggt 6r0acﬁaéén@mégﬁh¢tioﬁ2)f tAdEofl sl nespéctiv? endcdidelwallsfor regaitingne,

and preferably twdo tabs 48 at oppos;t I des .t hersgof . [Ih | 20

i ncl udes onethertahgwbes fejged ggrpegﬁlcgiar gﬂﬁ"& tw‘{’]ﬁeﬁT%ﬂgESi%anS%& ? h@ﬂP 9ont and
res Pﬁct ; Ve e{?\%l @BQ%EWI%& theomovemehvoitie tdfheall 2R aiswiwok rhaledaBpisrdsewdi cul ar
to the flap wall.

e slots 46 patchﬁ?\%ﬂ ho'%‘thtlet tl%bs 48 tolli 1t the
movenent of theughobewpening#0ad ristigr kynieallyis sTfigantte KepRIRE 12P% ﬁ?@ugh t he
~opening 40. v ﬁg:dﬁhﬂ%ﬁé‘ ﬁ?gh%ldt& AHThe4i08 br bihek ffteridi@ahlbanssetintomoldovi ng

S.

downward in l[nrqg esive or other fastener can be used to hold
t he tabs in thedabs inpaea,dvoweviien t he dunnage systemis in its closed

configuration, t ;’Lh?ﬁ%ﬁ@ﬁag\g{%%nﬁf%’ﬂ&tg%s %Ogﬁgtﬁ-gfp&gqh@ﬁémn withe front

wal | and the supp erial ¢ alned i n the container.
To al | ow f orjteasy napehs siowet] bieheeaiiedione wall anddhe saprly Rasheat®PBe equi pped

with side flaps that fit .in,slots .formed ' ' ndayers of
doubl e- wal e@a@sﬁzcmfam@ i'};gﬁt%"iﬂ??r- 0 a&%@{}l‘ﬁf%@sy %@%ﬁg %2@‘,9 %?‘?éﬁ%nt
wal |, which fiayrdie wall iescbabquipsedatth sidedibge that fi freslbistfooned hefweenmay be

rotated out mﬁi;gl gnc% gutie?lla?/gl%eoftdgﬁblfel-v%le\ﬁaeud's o-Pt]!'?e Eérﬂgﬁ'\e}‘f’aﬂ OBBX tﬁehe”

container, the front wall, which may be hinged at its bottom edge to the bottom
wall, may be rotated outwardly to release the flap wall. The front wall may then

.0 be moved back to its original position with the flaps engaging in the slots formed
in the double-walled ends of the container. The flap can then be lowered to insert
the flap tabs in the siots in the front wall as above described, thereby
reassembling the dunnage system in its conversion configuration.

The dunnage system is now ready for use. A packer can grab the

o5 crumpled dunnage strip protruding from the dispensing outlet and pull the strip
from the container. As this is done, the sheet stock material will be pulled from
the supply thereof and through the forming member and dispensing outlet,
whereby the sheet stock material will be gathered and circumferentially
progressively crumpled to form the dunnage strip that is being pulled from the

30 container by the packer. When a desired amount of dunnage has been pulled

from the container, the packer can tear, cut or otherwise separate a section of the
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20 be noved back to its original position with the flaps engaging in the
slots fornmed in the double-walled ends of the container. The flap can then
be lowered to insert the flap tabs in the slots in the front wall as above
descri bed, thereby reassenbling the dunnage systemin its conversion
configuration. The dunnage systemis now ready for use. A packer can grab
the 25 crunpl ed dunnage strip protruding fromthe dispensing outlet and
pull the strip fromthe container. As this i .%one, the.shee% SL O K

mat er i al vi | HUbRagsLSITBdoTy<orin PARENG BB PY MoFe PRIGIESAR @ SYRRIGERAHEOTHE m ng
menber and djspensing outlet, whereby the sheet stock material will be
gat hered and Circunferentiall \émé)rogressi vely crunpled to formthe dunnage

strip that is bei Rgfeping eowfe HO-10 apethesidHerads sYshmmesrREling WHka a
desired amuﬁ%ﬁtfi%f%%%% ecjéi%{) f SR 68UThE dunha %Y dMemBNhaiunss a chhinecker

can tear, cu erw s ate a section of’ the -14 dunnage strip for
use i n packi Aig treteoataimda supply V¢ loé sheat stockimaiptialgsuetr afarcioldadestosy ke.

Referring now to. F 10-12.. ano ] t r g

i nvention i sff@}ﬁﬂﬁ}#é?@%c’l“ ‘%"t”@é%&ﬂ%@ﬁﬁ%@d@é@y@ﬁ 3@523 é”r?gﬁlh u@ggg#aée
contai ner  Srgéfettialy iagédidihedop oipds/offfond bind baek waile okthestoptdiadr, Bech as
fan-fol ded stock mater.i al ,7% Tge cont ai_ ner Ih?S over | a§ ihng op | s or
flaps 72 andiopdlapas alpRg its Tep£A% 9BE F AIoRg 8lgts sUthas Bcg 5§s W % ont and
back wal |'s ofibpgyiiy Ridére or6re dPrRshbRding absa0algng ts fleeesigedge one or
nore slots, such as notches 76, and th ot%%r t % flagﬁ{ﬁ?sgaone or trgmre
corr espondi ng t ab4'hep tag QH@W%W%’S@E&?@- topdars AE° IRidRheRe aPedit i s
closed the Lag: héa8sy predify Igg:grrfb%;@t, 3has-tfilenosdifigurdiioniiopshipsiay i di ng a

conpact, space-éfficl co uration for shipping_ and/or storage. The
cont ai ner nmegndibssiotagee THedntaingranayalse pve figediers femHolding bergath ﬁ'ﬁps when

the box is ¢ Oﬁﬂgt&f{égqﬂgib&?@cl?%.fﬂ adﬁ@ﬁgé&%é tﬁ@?oﬁh@ﬁ@élo@éb aPpPening in

f
t he ot her flth cerves a formng ra I scussed below. 15 To use
t he dunnage gpeiremn thbetheafilapltbaisecaies afamng mpmbed by discussed kelawi vel y

Bnd 12). fhe t abs ceeaie dbrade Sy iob BB A P R BEm o)
can be engagRively gaediki pbsttioreFiG. g0 igeneratly interaesting momiticnst(FIE5.pdsi ti on.
:ST gcil ﬂgt e]; !%%Sgrf )él'h%l tzsags BS an tn%%c?\gs L}%Vh%ﬁig choEJé)ra%glg gﬁ\’ageosr sd f?n%?ﬁ%@ 3h the
be engaged to hold the top flaps in their raised converting position. The side
flaps may also be rotated upwardly to allow for passage of the stock material to a
20 dispensing outlet 83 at the outlet end of a forming member 84.
| The dispensing outlet and 83 and/or forming member 84 can be provided
in any of the above described manners. In the dunnage system shown in FIGS.
10-12, the forming member 84 is in the form of a converging chute having a
mounting flange for attachment to one of the top flaps at an opening therein. As
25 above described, the forming member can be stowed inside the container atop
the dunnage supply when the container is closed. For use, the forming member
can be attached as above described to the top flap at an opening therein.
Alternatively, the forming member can be in the form of a plastic sheet as in the
embodiment shown in FIGS. 1-4.
30 Additionally, in another embodiment shown in FIGS. 32 and 33, a dunnage
system 90 includes a form'ing member 92 that can be attached over an open side,
such as a top side of a container 94 for sheet stock material 96. The container in
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20 dispensing outlet 83 at the outlet end of a form ng nmenber 84. The

di spensing outlet and 83 and/or form ng nenber 84 can be provided in any
of the above described nmanners. In the dunnage system shown in FIGS.

10-12, the formng nmenber 84 is in the formof a converging chute having a
mounting flange for attachnent to one of the top flaps at an opening
therein. As 25 above described, the form ng nenber can be stowed inside the
contai ner atop the dunnage supply when the cont ai use,

( Ber éf’l dosed. F%r
the form ng reisisese doamnplenescta IhsTheseuBingdeePEEd 8%&%“988 il at
an opening t i Rat | i SRRRat, 6@t the sidBs bhghef or m
of a pl astic%&egggfgﬂhtﬁq&[ﬁgéﬁ%%%lﬂr@%!téﬁgh\(ﬁg?n FIGS. 1-4. :SD,IO ° ,
Addi t i onal | y cohtmirem@4hentiesriogisingn Thetfionge ifaciiitaies atigghmgat t9dhe soptgiieage
system 90 incl ydes .a, formn r > ahesh pen
side, such ggggapg‘ﬁl%@dgl%&egﬁgﬁﬁpafﬁ%g?&gh g %ﬁé‘gt&@t Rt igg?rp%.
The cont ai Nergibarbs ditetthi formed i thedlangatadhesite ot atherfastencth el Heforning

menber 92 has a flange 98 that extends fromth ] . ; I
portion and G‘Lﬁrﬂ%rc?%g‘fﬂﬂepe fetRovgd i TE7USEH 'mc%fﬁ%&ncgﬁiﬂﬁ%@%?rﬁae&mﬁ%ﬁsi ng.
The flange fagidupplyast stddkapi@ral This dlengeondrtinngkes replcitgrihdislpply of hol d
the formng nmenber i'n place relative to the container, such

as barbs or
teeth for medsioskinrienalsgapleprier generglly RAyEIngrely Blingrass Blyf%ﬁcﬁi%?g

menber 92 Ca&&%ﬁﬁﬁgm%%m@qné@.wﬁm/w feBoSiioNing the RptRINETthe ostaieal ni ng a
new supply of stock material. This arrangenent nakes re%a (lgﬂr%ﬁqthe uppl y
i .

of st ockimatedragived advanteaemelthisitypeyeiieraingynensger isithgt enbl y
“such as nounj| L he, f.orm | & lomis g tHd Wodsiiy, wal | of
t he contai ne?‘% @%@p%%@g%%ﬁ@ﬁ? glg@egé)@ttfﬁﬂ?y%% of for%g&ir?enber S
that the forning Refening newto P viddenethenexamplassbedigient of @ ARtYHeet from

the extents qf the housin f.err i : npl ary
embod ment - ofUEAHR Hetry Aot G LD AR Tt sticun ARG S

i nvention i scehanert haindumtddicea standcbiy rheccorvebent it instbides aahausingd 112.
The converter 110 .inclydes a housin 1 havi. | upstream
end 122 f®r F%Q:B‘?\’/‘P%@"é’ﬂﬁé?t@%@zmﬁ&{ %ﬂqgﬁ%" 5%éﬂg%gﬁ?§%tﬁéé{r@%%eﬁglnd a

r educleddar eafr@hhtéf %fﬂﬁﬂle@éo@nd@/\ﬁwtm@ﬁmeenﬂjﬂéﬂﬂi% ahadewhsfrearmendi1@6 a
crunpled strip o

nmade of pl asthereqf I‘fm;ﬂggtgc?‘r?g&gm%?@tiéggﬂﬁ@%%r%&][%H hyogalsélrg THe? can be
housing 120 can be made of plastic or sheet metal, for example. The housing
120 is shown substantially in dashed lines to reveal internal features of the
20 converter 110 that are described in the following paragraphs.

The housing 120 contains or forms therein a constraint 130 downstream of
the inlet that has an aperture 132 through which the sheet stock material is drawn
to form the dunnage strip. The constraint 130 is a reduced size outlet (relative to
the inlet upstream thereof) and the aperture 132 is the passage therethrough that

25 Is defined by the outlet. The aperture 132 in the constraint 130 has a width that is
less than the width of the stock material so that lateral regions of the stock
material will be drawn (gathered) inwardly and crumpled as the stock material is
pulled through the aperture 132 and out of the outlet.

In the illustrated embodiment, the constraint 130 is formed by the

s downstream end of a forming member such as the tapering, circumferentially
converging chute or funnel 134. The converging chute 134 has a gradually
decreasing cross-sectional area going in the downstream direction. The chute
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120 is shown substantially in dashed lines to reveal internal features of
the 20 converter 110 that are described in the foll ow ng paragraphs. The
housi ng 120 contains or forms therein a constraint 130 downstream of the
inlet that has an aperture 132 through which the sheet stock material is
drawn to formthe dunnage strip. The constraint 130 is a reduced size
outlet (relative to the inlet upstreamthereof) and the aperture 132 is

t he passage therethrough that 25 is defined by the outlet. The aperture 132
in the const cai bé cit@fathinsresswattinn @l shows or Lk bayghadiffarent §UVgUEIORhe st ock

material so that, | ateral regj £ t ind"BicESd | [N

(gat hered) i G%PB'I‘? @rérocagrtlﬁ%r?%%segsw@ﬁgt@t@%}ém terlﬂa I}%\”dgl]]:éiaetg t hr ough

t he apert ur eiflé&@drandacsibf thé Hobeingutlhes the mousing 120 anrd/eathsocanybdeli éht , t he
constraint 130 is fornmed by the 30 downstre oL nmber such
as the taperinﬁﬁ',de(ﬂrlaé%\??%q’é[n‘?'ph?%Vm'%ﬁéh}bﬁf Wgtﬂgﬂ%ﬁog’?ﬁef%mﬂrt\%l%%A The
conver gi ng chut e fifcdidtramt gaatii@l dtlier fdens ether trendhe sermectndolidhe ghe@ goi ng
in the downstreamdirection. The chute -16. can be cikC rod

cross- sect i oh3hshawbit 6 1éakn Eﬁé ‘E‘{ ang %SF%QOF@HHW%%J[%@WF’UB?EE chute
134 can be epglaged whdrliBa! {82, NeUYeNod?Ahien iR BiobR nidtertsids Uawan Ini nter i or
surface of the usi ng hus the housing 120 and/qr the converter

i 110
i ncl ude or aFeS.itd; fayr aylingrical rallers 1F2a5e AuARgad torfafing & SAUATGS tﬁ@agﬁéi”e 134.
5 The constrajnt kg0 I r epgh of the
chute ‘134 homeih R Igoheible e, NG 8% poReai diotlontth o) 18,
i ncl udes @ mispectivethprizbntabandevertias pairg ebrolies4l 62e fl G ewithviiecieliemevidiin ok

material is drawn. LG . 14 VAR i lﬁéw@ nhanged
to define a %?ﬁ?’a‘?aéfiﬁ't@flﬁg?%deﬂér?‘uéag@ délb}é&%dlﬁﬁﬁ%%galﬂ‘igﬁr% e r%‘ﬁlﬁgrtgélw,
164 can havestaciepacaiet aprahé ralersvi hoflone paipkeing landitodinatyspacednd verti cal

pairs of rollers 162, 164, with the, rollers.within each pair 162, 164
spaced from%ﬁt'@?ﬁb?fltt‘%“agﬁ ﬁ@éﬂngt%h?W@f"ebet ween for the stock

material, and theryeQddnQbferl@m @itionaty !@@Ell‘ovhi%'d ngthl argot moreVakely ratptabed
downstream of- the rollers 164 of the other ,gai .. The conver t emﬁgn
opti onal Ity boembes WQWQWG@HEOUPG!?BF@?‘?@ |a9d'§“8'E' 19 9bI"ePla93 Ll her < 166
downst ream Of,RSine ONRL Fithiabld el 168cdPodin the feintetcericavbeollegnst rai nt .
The rotatable rrerrger S 166 can be in the form of concave rol l ers,
such as the illustrated paddle wheels, that entrain the stock materia
therebetween, or in the form of gears, rollers or the like. The illustrated paddle
wheels 166 can be like the paddle wheels shown and described in U.S. Patent
20 No. 6,676,589, for ekamp[e, which is hereby incorporated by reference in its
entirety. Thus the paddle wheels each can have a plurality of circumferentially
spaced-apart, radially-extending paddles. Each paddle has at its radially outer
end an aperture formed by its concave edge. The paddles thus gather and
capture the crumpled strip therebetween as the crumpled strip is drawn between
25 the paddles. As the crumpled strip is drawn between the paddles, the paddles
will rotate and assist in forming the finished crumpled strip of dunnage that exits
the converter through the outlet.
Returning to FIG. 13, the converter 110 typically is provided with a
transversely extending guide member 170 upstream of the converging chute 134
a0 for guiding the stock material into the chute. More particularly, the guide member

170 defines a line of constant entry for the stock material as it is drawn into the
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such as the illustrated paddl e wheels, that entrain the stock materi al

t herebetween, or in the formof gears, rollers or the like. The illustrated
paddl e wheels 166 can be |like the paddl e wheels shown and described in
U S. Patent 20 No. 6,676,589, for exanple, which is hereby incorporated by
reference inits entirety. Thus the paddl e wheels each can have a
plurality of circunferentially spaced-apart, radially-extendi ng paddl es.

concave. edgeiniatid tiaatviedamacsgacre aiby ERBAR HGE! RO T

t her ebet ween ;a3 thaeAsIWTRLEHe® bf brdysprovidad oh¢iewsiend 232t he paddl es. As the
crunpled strip 1s drawn between the paddl es, ths @addl e@. ml l;t EI?t ate and
assi st in forni ngThedansyarsels@endingiairesmpimbenf T aRHRCP NG 58K ts the
conver ter tNpough G- QiH hef theRBLishB 100 caf bl iflegicd withftRe Gousing bevar B
typically is provided wmth a transversely extending 8UI de,rg’_eg)ﬁrg éﬁ%
upstream of Shacebinvrerte ogstedan end 322 ofthet hpusing tRGes ERRVE fNodie- ét dieal
into the chute. Mre | | Anagfitsnesqgitudirdiane of
constant ent gk}’dfadpemﬁg?ﬁdoglgb%béra}/%?%gg‘qrﬁﬁﬁgﬁg?%&%bgnto (e e et of
the chute fr aispandphrneaileansitippllongitfidivabssctions with glifferenicandles hetween| d

stock material supported on tra r QVi

transver sel y%’PEE’E"C{‘@?ﬁ?ﬁQ?ﬁ%%%erﬁ?gokgggP wv%h'f’%ﬁb? Lgﬂgt oc eg-rgrgtsrearl.hllal i's
drawn into t b@inaausivich HRPalca fetions €12 whose dibmetsr dectasiseg whenoapving 5
spaced fromthe upstreamend 122 of fhe housjng 120 a ' G 13.
The gui detomelfieralin oeiward gloggits mug'nﬁﬁ?’??'oﬁh?%ﬁsﬁ% Cﬁ'gggt%ggfﬁg&agéout its

1 ongi tudi nal | té}’éi[%s A Mo 6T il patidfth@block engdédial dhatadre belidvedrte wi th

di fferent ana es e;t)vveen t he | ongl t udi nal a@es o] eachﬁ@ectio he gui de

f .
menber 170 cinitnizegemrieentpremgiurgparipgat (e ergesatthg sio "f?é?rﬁqéﬁ 172
whose di amet g1 cdq6] £ARRSNMERITPHUME 130 ahahits sidtrait 190 Ghtimdrangbthérsthe

| ongi t udi nal *axi s. I'S creates curved surfaces at laterally spaced
portions of laterappartions ofthe stackdratpdgleri al that are believed to ninimze

O Prevent P et e LB S dyelbe s RBRRAAbAIP1 A esknERbRIA 174 (FI G

16) as th® conver constraint 140 gather together the
| at eral por t §omsstadant eresfdykmeznseoi aiubules seetion@0 Untag dluskaiedr ter 110 t he

oSt T Al N L DS dmant tre Cbuly Sektic Y LhfibARH it iERARE YorRtrbtRU ar
the crumpled strip as it moves therethrough. The tubular section 190 terminates
at an outlet end 191. The outlet end may have attached thereto or integrally

20 formed therewith a nose piece 192 at the dispensing outlet.

The nose piece 192 can be replaced with a catch/cutting device 200 such
as that shown in FIG. 17. This catch device 200 includes a wall having an
opening 202 therein through which the crumpled strip is pulled. The opening 202
can be generally circular except for one or more generaily radially extending,

25 narrow side extensions 204, which can be referred to as notches. The width of
the notches decreases in an outward direction. The illustrated embodiment
includes three notches 204, two diametrically opposed notches to the right and
left and a notch perpendicular thereto, straight down, which is partially obscured
by the dunnage material therein in FIG. 17. The cylindrical output chute 190 or

s the catch device 200 can be rotatable about a longitudinal axis to change the
orientation of the catch device. The wall including the opening can be formed of a
metal material such as steel, or the opening 202 can be lined with a metal such
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enbodi nent the tubular section 190 is cylindrical and circunferentially
constrains the crunpled strip as it noves therethrough. The tubul ar section
190 termnates at an outlet end 191. The outlet end nay have attached
thereto or integrally 20 forned therewith a nose piece 192 at the

di spensing outlet. The nose piece 192 can be replaced with a catch/cutting
device 200 such as that shown in FIG 17. This catch device 200 includes a
wal | having an opening 202 therein thr

I
pul | ed. The &se&heeigaetal @pd R?ét“-"@' q?kjgﬁ P?‘é s&%&g%oare&gﬂg%gu%r e
general |y ragjnﬁhgnp &Eggm%t‘mh kréR plagé,r ow si de ext ensi ons 204, which can be

referred to he w dt h t he notches decreases |n an out ward

direction. The i I ffbstcﬁb(tl"edﬁvmﬁbm lﬁ\é‘ﬁ?d tq aRaigi dbseRaAENg AHNGTR ST g% w0
di ametri cal | )A er e gré}{}} %ﬁ%}#éﬁg&h& 6tf\}\ﬁ]}she?rtﬁtlls anéSIr@H(i’elfgb!ﬁlﬁt éti'nnage

per pendi cul ar I's partially obscured gg
dunnage nad effioal thbhmneerlen thd:dapieratoifcaﬂ' mmsthSIGeway@mI@ﬁne terbe exis9d or 30

the catch deyice. 200.can. RERERLAL AR RIPRBI ks bAOSH bididiBlo AS kaugange

t he orlenta evi ce |nc e openi ng can be
formed of a jgmkald :ﬁﬁitﬁew@tctﬁtt@hll bs gApe=d bytb:endtxeh alpxdathusg'uad)agalast be |lined

with a netal such - teeI t al art been
found to hav@@?r&ﬂwa BUbthegFPmS%Fq{g if(,lﬁ H'PP{P‘(}&E%C{]W%? g‘trtge%%'ﬁ . The
catch devi cegghind, %raH@%}sé!? eREPHRY weakéﬂ@;af@idnsgs@cﬂ adgttianeterdenneg ef

After an operator, a packer or other user, Bul ls a de?qc{ed | engt h of

dunnage ® fpﬁﬁ@ﬂaﬁén%gh‘%émpéia“ heHemygleng adpw ok Refigratiops,locafeq 3 Ui deway's

relative to e e@ssoe, whereupon the strip will nove into one
of the notchg@ﬁn%éﬂg strip 1is forced into the notch, it will be gripped

by the notch and If thessthek haterisl issiot peiiprated onpthervisauarakenad thcaehver t er .
1 the Str! PakacB8y 8%6?%1%&&“ PO HE RELTE. S RSB nSRIIHEHE 8

ext endi ng we i ONs, such as a“transVerse o perforations,
the strip caiacméate@mtsagmﬁgteastnpwﬁbfa kréfief dMigtnadinsly) ﬂjteatte@d:ea‘tﬂbtan BRGNSt r eam

of the device 200. t he. s e far rw se
weakened, *°t h&® ?&taé‘ﬁ:l hd"é 'gbé %%e n@%@, gt‘ﬁ“hgé@’to tIB %eg'et\%rgl rﬁ%@?t rip,
such as by hadlhstané hﬁﬁééﬁgé‘a tTo thisaerid, Itlteidi@nmumﬁmm oicludesa smttmgpblm:leh a
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sides of the notches. The knife edge can be straight, curved, serrated or have
another shape. Another example of a catch device includes a serrated edge at a
20 side thereof, where the tips of the serrations can bite into the stock material to
hold it in place while is it is pulled across the side cuiting edges of the serrations
for severing a dunnage product from the strip.
As shown in FIG. 13, the stand 12 may include an extension, such as an
upright 216, with an optionai height-adjustment mechanism 220, a base 222 and
25 an optional angular adjustment mechanism 224. The stand 112, to which the
ilustrated converter 110 is mounted, also has a support 214 mounted to the
upright 216 for supporting a supply of sheet stock material. In the illustrated
embodiment, the stock material support 214 for the stand 212 includes a shelf for
a stack of fan-folded sheet stock material. Alternatively, the support can include
30 one or more arms for rotatably 3upportin_g a roll of sheet stock material. In the
illustrated embodiment, the upright is in the form of a telescoping tube 230 and
post 232, with a hole 234 in one of the tube and the post through which a pin 236
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agai nst the knife edges. To this end, the device 200 can include a cutting
bl ade form ng one or nore knife edges at the sides of the opening and
particularly the sides of the notches. The knife edge can be straight,
curved, serrated or have another shape. Another exanple of a catch device
I ncludes a serrated edge at a 20 side thereof, where the tips of the
serrations can bite into the stock material to hold it in place while is
it is pulled across the side cutting edges of he se everlng

t
a dunnage prcdode inseitad W 2R glignedenesi@series oEneles s a‘f‘lﬁge Q{hfﬁa
b e o S HEDo86 And T Pt 238%0 sUBSBiie 1ling 20hof&ﬁe @BhiarEal110 at

hei ght - adj ustiren ase 222 an 25 an oBtlonaI angul ar
adj ust ment neitferentmi@itd. Thadeleseopingltube 286 apdinost 28@ can PadriaRtRIOConver t er

110 i s mount e%‘ﬁ‘g’%{‘?orgggi H@afoli'@ F%tﬁ(ve%%a%’ Hfhte? ﬁ.@éﬁm%ﬂb@&lkcﬁé@ of Or

supporting a materi a 'ustrated
embodi nents thecsivesler,mtferatly betwsears lirdilet rhumbermf msiieds212 i ncl udes a

shelf for a stack, of fan-fold sheet K ' I y, the
support can i ncl ugga@gpgﬁre ﬁgfeé;pgg%ﬁ;sofher%ﬁﬁ%f&;u%‘@g%%ﬁé?ﬁ%ﬁ‘%’nr ol | of
sheet stock @H@rﬁdi@deséﬂaﬁbﬁp!atédm pag edcwebwgemnandﬂmmtablewgﬂatwem in the
formof a tel escop t ube 230 and ost 232, Eh% %g 6 Lnone of the
t ube and the%@@@ r@uwsﬁﬁ“%ﬂf%‘eﬂl €% %sange%Q gs 2d dIpPadn Wi 4,

al i gned one gn%éé‘éd 68 irRbribalins a?n?a%ﬁghéu hée mtahﬁlthe)éthbhp|atétdqe<taao and the
post 232 to support the housi r::g 0O of the converter 110 at er ent

hei ght s. Therelaliesanglaiposiiioe o fe @ﬁ@spﬁ‘@fe’%@@ﬁﬂ thpheysing 5%&@

. otherwi se re l, ut | et
di rection of 88@\/%1?@2@#‘@8 t%tt?;uta\f%n?g'raggﬁ&tﬁﬁ&ﬁggﬁ%&r?@hgtgg%@ﬁtgrgfber of

posi ti ons. Abr;antatmpefthed‘abuehgt?ﬂeretqﬂw %the’ﬁt@?d 1 he that guppertsiiedwusiagt

e nenn e« of 20 P A S RPls et el AR SR R,
of holes 244otiémtautghowme¢imuamgnl20 rekGvetnthbexprighie2tted i nto an al i gned hol e
2o PRk B ol ol 3, e AR 22 AT R e
parti cul ar apsyfamaeuritigtias swind 1Mkdo agenecally hadzosttl membeoor snfadel suciof t he
e 20 e e g et b RES B Mo B g = (e
orientation @hhidBabiaMssRdod ARh e & ofthd RubldrimiNg @ Packld® surface.
Because no power supply is needed for the converter, there are no cords to move
20 orentangle, for example, as the packing station is moved. Other types of bases
can be provided in place of the illustrated clamp, however, including a flat plate
for supporting the upright on a surface, an H-shape base, a V-shape base, a table
or a shelf. '
In use of the dunnage system 110, the sheet stock material is pulled into
25 the inlet at the upstream end 122 of the housing 120 from a supply thereof as
crumpled sheet stock material, i.e., a dunnage strip, is pulled the dispensing
outlet. The user can move the dunnage material relative to the catch device 200
to catch and sever the dunnage strip, either by moving it against a knife edge or
tearing it along a perforated tear line, for example.
30 Referring now to FIGS. 18-22, another a motor-free dunnage system 300
according to the present invention is shown. An operator draws a sheet stock
material 302 from a supply 304 thereof over a guide member 306 and into a
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1s At an opposite end of the upright 216, the base 222 may include a clanp
250 for nmounting the stand 112 to a generally horizontal nenber or surface,
such as a table top, for exanple. If the table has wheels, the table can
be used as a nobile packing station with the top of the table formng a
packi ng surface. Because no power supply is needed for the converter,
there are no cords to move 20 or entangle, for exanple, as the packing
station is noved. Qther types of bases can be provided in El ace of the

i | lustrated doasing thahiesledes a genvaiging chutel HO fbﬂfeﬁwés ap G TouiBENETRY - t he

upright on a sl mﬁ% 5§ HRPG 8840 afd lABbBlar §&ctRnshel f.
In use of the %ﬁ%&g%@@“ﬁ%?? t esgﬁge StOCH&?I’B.teI’I al is gll:H I%d into
25 the inlet 3L, ammpmemmmeusca daenage makerinlblid ou a1 diopensing autial gpry
thereof as «cru

eet 0 : t ul | ed
t he di spensi r‘?&s{%ﬁ? chd eV‘Fﬁtgﬁgs‘&Fe%a%g%\/h th%reg%carpﬁ%%g&%t&g}‘o? fF"r@e&, {gd \F;e to
the cat CP éje\ér&ﬁ{mkoﬂmo@émébtanﬂa?emmahe dunnage stri p ei t her ;
noving it against_a kni ar,| tear i ne,
for example. so R@h%ﬂ#‘ﬂﬂ%ﬂ%@%&’ﬂ%PéO ‘T@g%aﬁ@pg@ gﬁb‘?%ﬁ f%?ge dunnage
system 300  gqGicdi diesktOndibieinthe $&ft of 4VEesigh® 822 Soswawmthe Asonepaying chiutelr aws
a sheet stock material 302 froma supply 304 therggf over %Ip ui de pﬁrﬁnber

306 and i nt 0340 is mountedoard Apase FL4i f%l'@ﬂé@%@%@ FRYPPARTNY 284
acts as a f o, H%feetsﬁa@m%t@rﬁa‘i s%ﬁ%ks kFéﬁﬁ‘é;iei" THRAMRKES22 Ry ough t he

chute 210 ang a tu% l'ar- section operator pulls a dunnage
mat eri al 3)14uwhtiedasicgh§peeisil\f@gﬁ00@fﬂc@i thfﬁﬂlflfaﬁ%tBItl”'@ @mwedmélée gaerRhere a

section ther %@é ﬁf@%‘rﬂ%coﬁ%ﬁéﬁ%l&ﬁ thd biiddt %rg%f\é:m%e%é‘ 4t Gorft&ingPr €

objects in a nage system also 1 nc udes a stand 320.
The stand 32heréinaiandeilled vathtdunsage. i n t he form of an upright 322, to

e, oo e kg g ade oMM AR iy el vocs o
as kraft papgfo aﬁbmmbuwﬂkea&a 312 éxtendied fromdhs hiagbt endr ofl the ichetet 31 0
Cont ai ner eRGTBIEARY e COREENS AREPtEHan 5P Srat nlios e 8 T her ei n
can be fill eghadMirihaddBPsBA 110 shown in FIG. 13.
Unlike the dunnage system shown in FIG. 13, the transversely extending
guide in FIG. 17 is in the form of a forming plow 306. The forming plow 306
provides a constant point of entry and thus a constant path to the converging
20 chute 310 for the stock material 302 as the supply 304 is drawn down. The
forming plow 306 extends in an upstream direction, away from the converging
chute 310 and presents a laterally extending curved surface spaced fromthe
converging chute 310 aver which the sheet stock material 302 is drawn into the
chute 310. The forming plow 306 generally is wider at an upstream end thereof,
25 and has a J-shape longitudinal cross-section with the end of the upright portion of
the J-shape connected to the chute 310. The distal, upstream end of the J-shape
faces away from the chute inlet and presents a curved surface to the stock
material. The forming plow 306 typically is plastic, and can be connected to or
molded as an integral part of the chute 310. In operation, the forming plow 306
30 gLiides the stock material 302 from the supply 304 into the convérging chute 310
and cooperates with the converging chute 310 to encourage lateral portions of the
sheet stock material 302 to turn inwardly as it enters the converging chute 310.
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In the illustrated dunnage conversion system 300, the converging chute 310
and the tubul ar section 312 extending fromthe narrow end of the chute 310
is are the sane as the converging inlet chute 134 and tubular outlet chute
190 of the dunnage system 110 shown in FIG 13. Unlike the dunnage system
shown in FIG 13, the transversely extending guide in FIG 17 is in the

formof a formng pl ow 306. The form ng pl ow 306 provides a constant point

Che: st ook mat or | aIThEGRoRRRIsERLIR g oFarHiFs dh koS BRSO i g ol ow
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material 302 to turn ipwardly as jt eni t]_? conv |ng' chute 310. -21
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restriction (i.e. Ag0Rst st ih RG. bhearki@fdring gigd toFIGBe1Z ane 20 teantdmal | y
converging chute 310 and noves through the tubulg%%?naztlon 312Q9e1mgilout t he

di spensi ng @avices18irriyiesta gliRpes IB01ENIA/NQSS RS SOBPRIAR ll's the
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pulled fromthe sup and crunpl e he chute 310 and tubul ar
section 312. OﬂdumrragehnatﬁrI@MTdbﬁcat@hﬂ@‘dﬁi%?ﬁ51t&ﬁ aRegimentissieh Rinpig and al
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of flexible segments 340 separated by radial slits 342. The segments 340 extend
radially inwardly to define a central opening 344 that is smaller than the internal

20 diameter of the fubular section 312. As the dunnage 314 is pulied through the
catch device 316, the flexible segments 340 tend to crease the crumpled folds in
the dunnage, hindering yet allowing the passage of the dunnage 314
therethrough.
The nose piece 332 includes a pair of laterally spaced fingers 346 that
25 taper in a downstream direction. When the dunnage 314 is moved sideways
against a nose piece finger 346, the gripper 330 creates a torturous path from the
gripper 330 to the nose piece finger 346. The gripper 330 and the nose piece
finger 346 cooperate to grip the dunnage 314 as it is moved relative thereto,
irfcluding sideways, to tear off a section of dunnage at a perforation line at or
30 downstream of the catch device 316 to use in filling a void in a container.
Another dunnage system or converter 400 according fo the present
invention is shown in FIGS. 23 and 24.. The converter 400 in this embodiment is
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device 316 includes a gripper 330 and a nose piece 332 that cooperate to
hold the dunnage 314 when an operator noves the dunnage strip to tear off
a section of dunnage material. The catch device 316 in this enbodinent is
very sinple and 15 i nexpensive to manufacture. The gripper 330 includes a
plastic plate 334 secured between a flange 336 at the downstream end of
the tubul ar section 312 and a flange portion 338 of the nose piece 332.

The plastic pl 34|n erles flexi e t arated
by radial ol 38 Stﬁﬂga"yﬁi@ 3@%9@ A A 98”8ﬁﬁer$d§h$#atﬁ@r%%@é&8‘%g‘gfi ne a
central openithg delbRi00 B rﬁcﬁmﬁé@on histind 462 amd mchaes &Q:;mhmm*eﬁﬁalm t he.
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314 as it is npved relative thereto, ding sideways, to tear off a
section of dﬁ&ﬂﬁ@u%‘fogeﬁ'ém%‘?gjf’%tﬁ "r?ﬁ8f‘§re& 30 downstream of the catch

device 316 to useThia chtdhl ddvibead 10dheludes an emall)aa[ﬂgﬂed sefneniet extansiagef syst em

or converter 400 accordjn t he present nven sho in FIGS. 23
and 24. TRe MQP'@&P‘M@@%Q@ thrgugh ‘i"'FréFHC'ﬂ rgatteg P‘fa"s Wﬂ'k Wity sinilar

to the m)tOrlnftér?@'eﬁt%“{ﬁfﬁ@iﬂuﬁ%@e@émbbﬁnﬁn@ﬁ@ﬁtcf&ﬁ@ﬂ@b A0 include’eweonver t er
400 is mounted on a stand 402 i ncl udes a circunf erentlﬁl@){ c%nﬁ rgi ng
Hyrudigdq Un

chute 404 assegmentsidig andrtids bemﬁ?@nd‘ﬂlﬁfbthﬁ(?@qmﬁeﬂ?vsé%@ K&l es
the stock ”H{h%fﬂa%éﬁétchés p?&‘éﬁ:%dtn?ﬁ{eeéthépéfﬁﬁedlmﬂtscmélﬁbo&%n@bﬁéh 5 has a
t ubul ar section ream o

downs the converging chute 404. The tubul ar
section 406 segmeéntati@sanat4 & idpersdn gideynsirearstdiegtion ferewing dongitudingliy-

strip foreri PRERGNEoled s BeuBn et SaamENss IRBHold e Qe
cat ch devi cendritdn imah upsteszam diedtiah) gnchbargh@dutfe@rmﬂpﬁwwméﬂw% of
adjacent the downstream end of the tubuiar section 406 to form the catch device
410. The catch device 410 fypically is rotatable relative to the tubular section 406
or the converging chute 404.

20 As the operator pulls the sheet stock material from a supply thereof into
the chute 404, the chute 404 inwardly gathers and crumples the stock material as
it passes therethrough. The stock material then moves through the tubular
section 406 and out the dispensing outlet and past catch device 410. The catch
device 410 has an axial passage therethrough that has substantially the same

25 cross-section as the tubular section 406, and therefore adds little or no resistance
to the stock material passing therethrough. When the operator has pulled the
desired amc;unt of dunnage through the converter 400, the operator can move the
strip of dunnage into one of the notches 416 in the catch device 410, which grips
the strip and facilitates tearing the stock material at or downstream of the catch

s device 410. The catch device 410 can be rotated to position the notches 416 at a
convenient orientation preferred by the operator. The stock material preferably
tears along a line of weakening, such as a line of perforations, across the width of
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1o the tubul ar section 306 through which the stock material can pass

w thout interference. In the illustrated enbodi nent the catch device 410
i ncludes two segnents 412 and 414, between which the stock material is
readily pulled. Unlike the radial notches provided in the other

enbodi nents, in this enbodi nent each segnent 412 and 414 tapers in a
downstreamdirection, formng |longitudinally 15 extendi ng notches 416

bet dj t ts. The not 4 N ]
i roction. afhe sieak ERIA. AtomeBreeracesbErag SandPaLiRH KilleWakhe: f cam
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device 410 typicall®y 1s rotatable relative to the tubular section 406 or
t he conver gi agoehut e 404. 20 As the operator pulls the sheet stock materi al
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downst r eath ofitq AEUBAREHPIOSURRATIISEE @ FOFRIBY MAFTEREIRIA CUNVRTIST E8YICHR5Z ot at ed
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such as a | i podutt, ped Battand B¥iTor sUpPRAENG e wayeHeLASIoRSIne The S0 erial .
Al ternativel i\‘lcluﬁpg gﬁﬁ%@?ﬂgﬁfé ﬁ'n%nn#g 5§t§'FaalliH lkar GF dritsf BuestaRctih@ frofd T ng

t he dunnage, 1nc or- exa he sérrated edge described above.
Ref erri ng novertteal porB8n 52316 Which thawaayrrteseviemdS2ds pravitertya gybragket 5

comoes o o SEEb A e L ELGR APEAESE Do RSB IRRGR 110 7
into a rel afdmel oerlesportien S48 diheramys 540ad thu firshs-dtaparmember S¥thbeingi on
g;iﬁrﬁgy st5 gf’qtﬁpﬁgggg 2}15 gxtte%d%gsfpo%% ];es%gagtivae 8{}1’56 546 %P{hlé ge%%@?ﬁsﬁgpoe at the
member 544. The shelf 528 and the supporting structure of the workstation 522
provide a base for the stand.
20 The arms 540 of the first U-shape member 536 preferably are pivotally
attached to the legs 546 of the second U-shape member 544 for relative pivotal
adjustment of the first and second U-shape members 536 and 544. In addition, a
detent mechanism 550 is provided to afford discrete pivotal adjustment positions
of the first and second U-shape members 536 and 544.
25 As shown, a hinge 552 comprising a pair of hinged parts is used to secure
the arms 540 to the legs 546, with one part attached to the respective arm 540
and the other part attached to the respective leg 546. The two parts of the of the
hinge 552 can be in the form of plates that are pivotally connected together and
which slide against one another. One plate (or one or both arms 540 as shown in
30 the illustrated embodiment) can be provided with a retractable protrusion 554 and

the other plate 556 can be provided with an arcuate array of recesses 558 for
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An exenpl ary conversion assenbly 524 for converting sheet stock materi al

lo into a dunnage product conprises a form ng nmenber or a converter device
532 through which the sheet stock material is drawn and crunpled to forma
dunnage product, and a stand 534 for supporting the converter device 532.
The stand 534 includes a first U shape nenber 536 having a pair of arns
540 projecting froma central portion 542 to which the converter device

532 is nmounted vi.a b e.t 1 a ﬁ@ﬁr 44 havi ng
a pair of |edSc®#¥gs F[HBa gﬁ?%oﬂg%"%@%gg%{. ng%ogbema érrréns 540 of
respect ve | conEgICe s[ e o e e e ber a4 The ahel 528 and

t he supporting st PiefewmbY . QFePﬁBO&kﬁ%E? g’lps(fﬁﬂd gg@n%‘ﬁﬁ@ag merRRerg 51‘?’@23%9
stand. 20 The B4R'HE Aﬁﬁ%d%rﬁ Rbdsi e thbshans caheforhie fronebevarbl y are
pivotally attached to the | egs 546 of the second U shape ﬂglggr%&rﬁﬁSM for
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menbers 536 and 5'4I|4e I@%dh@m&mdﬂjﬁWQSmnﬁ@W@M#mn%{feﬁéﬁﬂ of hi nged

parts is used,it e. part
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sses

558 for -24apsbewRs Hythedlusiatid, ?‘?}ngf‘t 5 B\Fé‘r‘%q P M aced

gpa” posi ti gu 656 P stk Ha@ﬁlal Q&d%yécﬁéallyfé)étaex@frfdrﬁ‘ﬂjlde‘ar@é(ﬂ(mbieﬂai one or

oth of the fTi ers 536 and 544 are formed from

secon
tubes. The tﬁb@gemwﬁp%mﬁf@b@fﬁtféﬁﬁ@ém glock sppR OB BYS ed sect i ons
as can be deghbgg tfaC| | itate packaging thereof, along wth the
conver t er °deVi ce , In a conpact configuration. The | egs 546 of the
second U shape nﬂnﬂead 544 farfotiethsiaciktthaaupply 62 isas incluis a &l gemerdsy

enabl i ng conngts blin S enb0EsBER Fairial "a k&S 4h be attached to the second

U-shape member 544 to support a stock roll holder, or the stock roll can be
separately supported for rotation as the stock material is.drawn therefrom.

20 Preferably, the central portion 548 of the second U-shape member 544
functions as a guide for guiding the sheet stock material to the converter device
532. The central portion 528 of the second U-shape member 544 preferably has
laterally spaced-apart curved ends 564 over which the stock material is drawn to
initiate inward folding of the stock material. Alternatively, the second U-shape

25 member 544 can be replaced by a pair of spaced-apart upright legs and a
different transversely extending guide member upstream of the converter device.
532 that guides the stock material into the converter device 532. The guide
member can be mounted to the upstream end of the converter device or to the
first U-shape member 536 for movement therewith, or can be mounted to one or

a0 both of the upright legs. As with the illustrated central portion 548 of the second
U-shape member 544, any other transversely extending guide preferably has
curved ends to facilitate initial inward turning of lateral portions of the stock

95




conponent. As shown, the attachnment device 560 can be nounting feet or
plates to fixed to the ends of the |legs 546 which include one or nore
fastener holes for securenent of the legs to a support, such as a shelf

528 of the workstation 522 as shown. In the illustrated enbodi nent, the
shelf 528 also is used to support the supply 526 of stock material, and
specifically a stack of fan-folded stock material. The second U shape

menber 544 straddles the.stock supply.5 i 0. 1 TR ring! ad of
a fan-fol dedm&iged o M@"%%C?S%%Peéém%ﬁ@# @@?ga%rd(])t Ip?%gglﬁe ormgndgr%ieepl i es
of sheet stoglchaifElial . Brackets can be attached to the second U shape
menber 544 to support a stock roll ho]der, he stock,roll, ¢ e
separately supporjﬂ?b‘él Sﬂ@Pctr@t"ﬁgli"éﬁo%g%ﬁeﬁﬂﬁé?g Wd?@fﬂegﬁ'viesar@r%%& t$her ef rom
20 Pref er abl yapdchife, SRAEAheRRIstRAl Ry oo PhvieaoRbily shepsitianing o 544

r gu

functions as a gui de iding the sheet stock material to the converter
devi ce 532. cdimeereedevige 5381te pwha pagicylar PREkef §JBRIBreNSiape nenber 544

preferanly has i€ bahianeP BaGELapash peuiyadiandioiity MeafbatToen the st ock

material is drawmn to late T nwar ock material .
Al t er nat i vel gonteningasheet stbakimapieriabinipearurnagepreductpeugteps hedtuaiwated pai r

of spaced-apart upright, | egs and ' t g gui de
nmenber upst r EAMNGYNE %Eutg&{gae?qnggmﬁ’)enﬁ%%%ﬂ%g@lta% f%@%ﬁ?@%?rmgés@%gbgmt eri al
into the conyrMisgrs Gexiactorb®i. stdtiemgtariak fér exampbeindadinge pawereed to the
upstream end of the converter device or o the fir. ] 536 for
novement ©hef@Werler dgyice gan E@ uﬁﬁ%rﬁué’a %Sc}h%trfgs‘g?sedﬁﬁ%g ﬁgge?ﬁf\ﬁgﬁ%ﬁppght
legs. As witRot hesbl lustileat Ray §ezdo4al portion 548 of the second U shape

menber 544, any other transversely extending gquide preferably has curved
ends to facilitatEhg Hustaed coguarter dgYiRe R zbsfgmﬂﬁ?gqrgfofg%quegﬁé of the stock

25 mater i al (o BT cAReDF GELY Thi B8k oR HletBraB70 eRtle onpsresTal ur e
e Srto

tearing of t material. The _subiaect configuration of tr}&st nd 534
i s i nexpensi teviam832 hay alarger enops-sastionahagayaan thedQwnsirearPeUi& 8RY al so

provides [ eé}ciéﬂhtgycgbg?@eqfdemc%@#g THE cross-SSElbRAL stba S ME S8 dah BeSUI T

particul af p efences. The converter device 532 can be aqr;g
sui t abl e f or giidugareendhewnfarrcandane erdiffengnbcaniigetation o Jhedavesirapm e 2

dunnage pr odgfc th’e c?lgﬁehfo?mss %h lspielnlsfrl:atoru%{e\gith a width that is less than the width of

the stock material so that lateral regions of the stock material will be drawn
(gathered) inwardly and crumpled as the stock material is pulled through the
20 dispensing outlet. V

The oﬁtlet end 572 of the converter device 532 also includes a
catchicutting device 574. As shown, the outlet end 572 of the converter device
532 has one or more longitudinally extending notches 576. The notches 576
have a decreasing width in the upstream direction. A crumpled strip of dunnage

25 can be moved into the notch 576, which grips the strip therein, facilitating
separating a length of dunnage in the following manner.

After an operator, e.g. a packer, pulls a desired length of dunnage from the
converter device 532 and through the dispensing outlet, the operator can jerk the
strip sideways, transverse the axis of the passage through the converter device

a0 532, whereupon the strip will move intd one of the notches 576. As the strip is
forced into the notch 578, it will be gripped by the notch 576 and thus held against
further withdrawal from the converter device 532. If the strib is provided with
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converging chute or a conversion assenbly that includes one or nore
rotating nenbers that act on the stock material, for exanple, including a
powered i o converter device can be used, such as that disclosed in U S

Pat ent Application No. 10/887,220 filed July 8, 2004. The illustrated
converter device 532 is in the formof a tapering (converging) chute or
funnel. The upstreamor inlet end 570 of the converter device 532 has a

| arger cross- ' { : 572 of the
conver t or _doVp iae3EM-rRECR 520 ey SRERaIAMBR P HEA R 300 2250

circul ar as tlumswerse roas ohpsréoratiatis ther grip caw beiteroralenda rowieé pedevationeam end
572 of the chute for a dispensin ] idth that is |ess than
the wi dth of ?O‘fa%%d Qf%rﬁow&?@? aq'ﬁé%%?tﬁﬁf[chﬁﬁggeg{ae?’)g\éﬂl ons of the stock
material wll be @riasgtockgrdtbesl esihot panfaratby oaothepwisepleatiensd, tthe catchck

material is pulled_through the 20 di spensi ng outl et he,.outl et .end 572 of
the converd ede¥isgiodd aan st psyysiinse tﬁes éH?Qﬁ%PYE@%%@éE@]@_ As

shown, the owiliRhte@fting2 sSbticht JERRNRS freh tREYiravittD3 RnifkSARSBaWely TR &
| ongi tudi nal l'y extendli__tr%‘gél'r not ches 576. The notches 576 have a decreasing
|

wi dth in t hecaishdeviom 2 eegthaye aspodpigaihergwidh & ipiferedgaripagdtingstheibe
moved into t%eﬂ?ﬁ%&r@@md@@ﬂ?@a@fé tﬁérét&eTéttﬁfé@nHﬂﬁéQﬂaEbh (?é%‘i‘dé 514839
separating a Iength of dunnage in the follow ng nanner. After an operator,
e.g. a packeinclysigl 2 sutting bidedermiag gné obmoge knifyedgasahtiis sideg of ther eudist devi ce
532 and thro ; [ ' Yo | strip

si deways, Bt réﬁ%\'}é&gggtp %@f‘c@%ﬂ? 9%%’&?%%5{%%2@5@%? r??tgué%ﬁ% Egbg%(}(né\'/%&r]v?ér devi ce
so 532, wher euponintsuenratry, thevpresentinventiont provivesaf mbtoe-frest dunasgs B@steds t he

i i f i he, 57 i i.ll, b i b h 576
ond Phus net e dashagt rentird A arotar Brtard bns StesiomBretl AR ertind MalfbEMed? |
the strip i scihfplédigdniddeprodifct bpftgsdved dikalety damafRtbroducts. A motor

transver sel y- ext endi ng weakened regi ons, _suc]h as a , transverse rows of
per f or at i onsTeaH[es aselifpecal poler. fiuplPr fIesiipty: TG MPIEeAPHEUET BAYET | ocat ed at

or downsteagppled MfyHE ALERE BHivehRat ¢ BVAitBISdithe Idcatibn whehs theBdnRei@l isi S not
perforated or otherw se weakened, the catch 5 device 574 can still assist

i n severing keiRg ysed-pMoseryer, 4étheit & B1oieine: sreverter genesallrwil beilightes cutting
a section ofyQuRNagR; fightsh idighth frk nYiKeS tie Kétviefter floré BRABIY &Ind-edsfif
to move to different locations. Finally, the very simplicity of the converter and its
lack of many (if any) moving parts generally makes it easier and less expensive to
20 build, maintain and operate.

Although the invention has been shown and described with respect fo a
certain embodiment, equivalent alterations and modifications will occur to others
skilled in the art upon reading and understanding this specification and the
annexed drawings. [n particular regard to the various functions performed by the

25 above described integers {components, assemblies, devices, compositions, etc.),
the terms (including a reference to a "means") used to describe such integers are
intended to correspond, unless otherwise indicated, to any integer that performs
the specified function of the described integer (i.e., that is functionally equivalent),
even though not structurally equivalent to the disclosed structure that performs

30 the function in the herein illustrated exemplary embodiment of the invention.

97-




catch device 574 can have associated therewith a knife edge for cutting the
strip when the strip is noved relative thereto. To this end, the catch
device 574 can include a cutting blade form ng one or nore knife edges at
the sides of the outlet 10 opening and particularly the sides of the

not ches 576, as discussed above. In summary, the present invention provides
a notor-free dunnage system that does not require a notor to feed the
stock material, to affect the shape of the crunpled dunnage product or to
sever di ¥¥Maiecimedée products. A notor requires a source of power, fuel
or electricity, for exanple, and such power 15 sources m ght not be
conveniently avail able at the |l ocation where the converter is being used.
Mor eover 1. wi t Aonotos-frest dmnaghesysteny tartconventing shbétystock maberidiiigbtaer  wei ght .

The lighter.yweight jin_turn kes the converter nore portable and easier to
nove to h?ei%\\é&)é%stsldgggéid@ﬂgggiﬁhqﬁqcﬁ,compélsm@f(gm FQ&”ERPFJPVW@ convert er
and its cbaedgiply gidawallicr way Xhatmginigatesdttpreaitned-aldsyoumrk 8foidh easi er and
| ess expensive to 20 build, maintain and operate. Although the invention

has beenY¥Vi USRCHEI@Y shretwiqak alepatand thesebyerimple: thenshngt stask,

equi val ep{atadidl st ismwﬁrfﬁer@m}‘ba%ﬁ%f&msa mlédveg%gé dbRsObhpIsr skilled in
d and d (of

the art upon readi ng understanding this sp Icatiron and the annexed
dr awi ngs dunmage @nidcustand te géanich the formainganerober sumedntedswheneirotheed by t he 25

ro.y, By SR A SRERP nEIRFEY L) FRacBNoF Slons B R . Tbo
such i nt &getisg Ategnbérrdt enstasttidroresved o the biades sehepbinehaifereningdi cated, to
(ol ¢ RiEmbel e g g sepd Y6 st incilen % Hatgwetaty Grshneural 1y
equi val efentiSert iy 2 phRTPArhS DGR fréifla RSP LBRIoA0ahd@ deBREI ON i n the
herein illustrated exenplary enbodi nent of the invention. -27 Wat is

cl ai med psnerally N-ghaps member favingfepait ot leas peviceting/isemineerdradeprtonock

mat eri al leaL i Bisin r ,Lsing a

form ng wee{%@}@%%@:ér{gétad_%bé%%er gl %@ﬁnﬁﬁ%ﬁ&? wa%e?ﬂggﬂ{ogf m %at e at a

r educed- sespectve legs df tiieosedonditlisbhpa meeberc and dnaforsiveemestbecks mat eri al and
i s drawn therethrough to

th b l e t h .0ck i.al it
fore;neayrCrounrgfgﬁ%;ﬂg&%gﬁgtﬂ%hgéﬁF%Bﬁfg{bg hﬁﬁ%d’lﬁ?m fid a stand to which the

form ng nenber is nmounted, wherein the

2. A system as set forth in claim 1, without moving parts.

3. A system as set forth in claim 1, wherein the stand includes a detent
mechanism that provides a plurality of discrete positions of the first member
reiative to the second member.

4. A system as set forth in claim 1, wherein the stand includes a base and
the legs of the second U-shape member are mountable to the base and extend
therefrom.

5. A system as set forth in claim 1, wherein the central portion of the second
U-shape member functions as a guide for guiding the sheet stock material from a

supply thereof to the forming member.
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stand includes a base and an extension nounted to the base for supporting
the formng nenber at a position renoved fromthe base, wherein the
formng nenber is nounted to the stand, the stand including a first
generally U shape nenber having a pair of arns projecting froma centra
portion, and a second generally U shape nenber having a pair of |egs
projecting froma central portion, the arns of the first U shape nenber
bei ng attached to and extending from respective |legs of the second U shape
menber, and the formng nenber is nounted to the central portion of the
first U— hape t SILAP i -\ novi ng
parts. 3% A system as setﬁf@@hﬁl n clvglfénﬁe&’%\%ﬁ%'lrngpﬁ n?%rﬁb%%tgwq}ﬁ%ﬁ udes a
detent ireglfiaed positibatrelptioy tade poriopl aftiad staypdof di screte positions of the
first nmenber relative to the second nenber. 4. A systemas set forth in
claim1l1, wherein the stand includes a base and the |legs of the second

U-shape genbep sisterieig¥ctfdrt heldife1 dasterfe ERMAciLHBS La{digin 5. A system
as set forth inclaim1, wherein the central portion of the second U shape

nmember f @AEfragRt @@C’@@Wd@erhﬂsegmtm figndreclydest clanpploriae standl from a
supply thﬁﬂ&%? % é?ﬂaiéﬂ dWﬁﬁRﬁ%ni%? 6. A systemas set forth in claim
t he

1, wherein I's nDunted in a fixed position relative to a
portion of the stand 7. A systen1as set forth in claim1l, wherein the

d inglud i gh hani h h d
"l udesta o Aaysth Seivet BRI JHEH PElahe e 3B St ofidBhani sm

8. A sysimindes spbrtibarthat is motetamleraﬁoutvdwl@h?iuﬁmhﬂ%m ansversel y extending
guide includes a portion that is rotatable about a |ongitudinal axis. 29
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