WO 01/ 17763 PCT/ 1TS00124193 CUSHI ONI NG CONVERSI ON MACHI NE HAVI NG HEAVY -
DUTY CHARACTERI STICS Field of The Invention 5 The'invention herein
described rel ates generally to a cushioning conversion nmachine for
produci ng ¥UAREHe product from sheet-like stock mate®CAUSEHIBI ed, for
exanple, inroll formand, nore particularly, to an inproved construction
of such machi ne whi ch enabl es, anong other things, the 10 conversion of
heavy grade stock material. Background of The Invention In the process of
shipping an itemfromone | ocation to another, Eégtectlve packagi ng

material is often pCASHONNGEONVERSIAN MAGHINEHAYING | it any voids is
and/ or to cushion the |tbﬁMDﬁ§'ﬁﬁHAﬁNﬁEm§Ttﬁ$cess Some commonly used
protective packaging materials are plastic foam peanuts and plastic bubble

pack. Wile these conventi onaFietd efThe Inwintiohal s seem to perform adequately
as cushioning products, they are not w thout disadvantages. Perhaps the

most  seri ous THeaMRAon Herdth debbrodatofies géripalfd athdfionigf 0am peanut s i s

their effect 2a on our environnent. Quite sinp ﬁéy t hese plastic packagi ng
mat eri al §oaV@rsmmamaqéfyrmﬁtmm aa‘lﬁdnagﬁaﬁ@ﬂ@ ram shealdikastockvoi d furt her

mul tipl y'n@&gﬁ%ﬁu%k tfof%xéﬂmﬁlg fffdrrtn' @Wéé?nﬂh@ﬁ?%'wﬁh BRiveds: The

nonbi odegrada ese bac agl ng nma ‘becone”increasi ngly
i nport antconstzﬂlct@htof(shchmachmmbm lenablescamdngothepthingsy thgr essi ve pol i ci es
in ternms of enviraonnent al 5 res nsj |Iity The foregoing and ot her
dlsadO%nfgﬁg@BSP‘ggﬁW@M 854 Blpackaging materials have made paper
protective packagi ng naterial a popul ar alternative.. Paper is

bi odegradabl e, recycl able and conposed of a renemable resource, naking it

an environnental |y responsBackarounid-ef The Inventionenti ous shi ppers. 30 Wile
ratori ol it PSUEARERSS fr BGRd a 18h 13 PP lo@Bh B BRbHE pBBERC: 105 o
rel ati velgack@ging emstefial i9 ofteh pleted istheahiptingtoritinspdiizingdois. Thi s
converg ! Oar1]1d/o.r to cushion the item during the shipping process. Some commonly used
protective packaging materials are plastic foam peanuts and plastic bubble
pack. While these conventional plastic materials seem to perform adequately as
cushioning products, they are not without disadvantages. Perhaps the most
serious drawback of plastic bubble wrap and plastic foam peanuts is their effect
2¢c on our environment. Quite simply, these plastic packaging materials are not
biodegradable, and therefore they cannot avoid further multiplying our planet's
already critical waste disposal problems. The nonbiodegradability of these
packaging materials has become increasingly important in light of many
industries adopting more progressive policies in terms of environmental
25 responsibility.
The foregoing and other disadvantages of conventional plastic packaging
materials have made paper protective packaging material a popular alternative.
Paper is biodegradable, recyclable and composed of a renewable resource,
making it an environmentally responsible choice for conscientious shippers.
30 While paper in sheet form could possibly be used as a protective
packaging material, it is usually preferable to convert the sheets of paper into a

relatively low density pad-like cushioning or dunnage product. This conversion
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WO 01/ 17763 PCT/ US00/ 24193 may be acconplished by a cushioni ng conversion
machi ne, Suc%ﬁ@%‘h&gt di scl osed in comonly assigned U S. Patent No.
5,123,889. Th rsion machine disclosed in U S. Pat eCTRS00/2319823, 889
converts sheet-like stock material, such as paper in multi-ply form into
relatively |low density pads. s Specifically, the machine converts this
stock material into a continuous unconnected strip having | ateral
pillowlike portions separated by a thin central band. This stripis

connect ed asrﬁ»ays@heédwp@hwsyhtc'as@ﬁﬁfgp%n@a@fantnﬁhc{hﬁfe%ach gotagd strip

which is cut 1nto sections, or pads, a desired |l ength. The stock

mat eri al pr efdisciased in commonly assigned ébS sBatent Np.ds €28.88%s The cormessien of 10

o %horl ow oy ki EraBt G st BHRAENG, SXZa AR s SRR SRR 0ol mant o of
machi nes showatefialt Mhaéwwwnﬂmtﬁgrorﬁ\%éo il AtRvelyaewHeRkity pade, gned patents

and applications_have achi eved consi der abl comer ci al success.

Never t hel e&s Spegificaln thenmarhing gorxents this sinckmatenal infefeeatinyous eat e a
continuing n 3 Sitel g@&g%ﬁ;, here
appears to bgﬁ‘g"‘g'gée"é‘%‘?%‘@gﬁ‘%“é‘hw‘;&r@%aﬁn@é’ﬁﬁk%@°§ﬁ‘gﬁ ani e aef:"o?“ﬁg?nm(étl ly used
t o produce a baedyiThis sirplistdonnevied @s byaoiningalbrg s sentral bapd dolformda by such

o T aens o St hich Kieur tatRise Rl O bads ol 4 o8ard Bnohe TEocts L5
heavi er gr adenstbagitprafenilly Sotshitd 8f thidiadupSRnpdSed'aels befayestt ructi ng such a

pad, as well as inprovenents nore generally providing for inproved

per f or mande, biasiegradabla, reeyglable andifensabla thidy-paund Kiaft papesrelledamiegry of The

| nvention 25 ' ion. prqvides a novel dunnage-creating

machi ne and hﬁﬂ?ﬁ%ﬁ@%ﬂkﬁ%f@&ﬁﬁ%?@?W%ari ous features of the invention
may be i ndivi dualThy severapérmbsdimeatsofumashines showndg thecaforssaltbpatentndes of
various types, alt houqh they | end thensel yves particularly to the provision
of relativel N@&@mmnaﬁw{%ﬁfﬁ@@ aRdiapRlications Bave aelipYedsansidesakle ; o

By the. above SmdTEl ARZEE! NeReress SMIBLERE B Sy S8agYRe Do Produced
15 generally create a continuing need for further improvements in such machines.
Also, there appears to be a specific need for a machine which can be
economically used to produce a heavier pad than which could otherwise be
produced by such earlier machines. Additionally or alternatively, a specific need
exists for a machine that can handle the rigors assaciated with converting a
20 heavier grade sheet stock material that may be used for constructing such a
pad, as well as improvements more generally providing for improved

performance, lower cost, easier maintenance and repair, etc.

Summary of The Invention

25 The present invention provides a novel dunnage-creating machine and
related methodology wherein various features of the invention may be
individually or collectively used in dunnage-creating machines of various types,
although they lend themselves particularly to the provision of relatively heavier
duty machines which can be economically used to produce a relatively heavier

30 pad than which could otherwise be produced by the above mentioned earlier
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machi nes. Various aspects of the invention are hereinafter summarized and
nore full Lbed bel ow. According to one aspect of I.nvention, there
i's providéﬁggégﬁ%hioning conver si on machi ne incl udi ng %Eigﬁvﬁ?g’on
assenbly which converts sheet s stock material into a three-di nmensional
cushi oni ng product and a stock supply assenbly for supplying stock
material to the conversion assenbly. The stock supply assenbly Is
operative to advance the stock material to the conversion assenbly at a
subst ant i mhthingsnVardous asyeuty of thednvention aee hpmindfier saninwatized@ndof t he

I nvention, the stock, s |y assenbly 10 includes a stock roll hol der
assenbl y 'F‘Bfe%‘u)bﬂﬁﬁ?rfl??éptgelg‘ﬁil of sheet stock . material. The stock roll

hol der as5e”b'A(cdo?t%b‘@@ﬁn@'&?,Ré%tfo‘i?{éain(@ﬁ@krﬁ‘m&e@b*ovi RPaishidRnger s t hat

extend transverse to the pat] he sto mat erial an engage an outer
per i pher ycariversien sasbineriotiudingreecanversioreasserobly whichacanyegsisbeet support

e Cheper PR maysiia il P trblipal B orid broklst 8% e MEKBRY, e~
rollers tﬁ@demw&ﬁrydlpfw stotk makeridl tetheuddnvisisibrnastenttity,. Fhestockol | to

support the stock ro across its full width., A nmotion transnitting

assenbl y sHpphbassembly iseperalive inadyapce the glock materialdo the eaMYSIRIoOR o1 | “support
nb ' h by feedi th t ock
Tarort ol opdbritty Bt 8 hbSthtabckHsht slbig ratel 0T DY OB MY b 1 o

20 In another specific
enbodi ment of bhione speesific embodimentoftbi imntiondhed stocksupplyassembly udes a

pair of sto raol |, qui nber s r..hol ding the stogk roll, on the

rot at alft _e'“F@'hPsﬁﬁ}_B {oqﬁ%q'ﬁeerr .se#?@ fBGF‘_é%U‘}FgTﬂ)EFEIFﬂg{”ngEJé’CFhe form of end
pl ates di gaespRil FHE BERIroll Bolde asSsiisig inchades sl daerepetdtabiesolf the stock
roll and to which the rotatable roll support nenbers nmay be nounted. The 25

gui de nendepporpmemiens thatiextanddeansuersede thepatt déipslock matedalandl e, sl ots,
o oot SERbad BB MRS uobosk ri, ons B drasoptbab 1 2
enbodi nensuggort menibersate driverefof extatingotherstock rofi to featithefstockiraateriag the :
Shock o B Stmbo AR o AEAL0 B GRaR e BirTpria bR 537056
PCT/ USOQO' 24:Ad substantially the full width of the stock roll to support the stock roll across -
its full width. A motion transmitting assembly may be used for driving one or
more of the rotatable roll support members at a substantially constant rate
thereby feeding the stock material at a substantially constant rate.
20 In another specific embodiment of the inventidn, the stock roll hqider
assembly includes a pair of stock roll guide members for holding the stock roll
on the rotatable roli support members. The guide members may take the form
of end plates disposed adjacent to the respective side edge portions of the stock
roll and to which the rotatable roll support members may be mounted. The _
25 guide members preferably include respective guideways, for example, slots, for
slidably receiving therein stock roll end guides coaxial with and projecting from
the ends of the stock roll.
In yet another specific embodiment of the invention, a feed motor is
provided for feeding the stock material through the conversion assembly at a
so first rate and the stock supply assembly includes a supply motor for driving the
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stock roll holder for supplying the stock material at a second rate. The
second rateﬁé 97e faster than the first rate so as to forma loop In the
stock materi 47 e stock material travels fromthe St FCR/US0NM3193
assenbly to the conversion assenbly. To this end, the stock supply
assenbly preferably further includes a s sensor for detecting a size of the
| oop and a controller for controlling the first and second rates of the
notors in response to an input fromthe sensor for maintaining a

prescri bed 'eﬂﬁk?@Fﬁou?écfspéﬂsspgwng;ﬁe%@ém%te%ﬁp&q s&@ontiftel B UGBy 2
conversion assenbly of a ¢ 1 0 conversion machi ne conpri ses
connecting amiemhﬂyybé fasterdiargthe first réﬁeemmsmdofm Bsmmindhsetwhmateﬁafasng f eed

nmb The f t feed. npnb d [ ot al | ted
Lo he. T r anme e HOEH WEIATA FYSI? COREF PRek MDY esSRBM B e FOIVRFR e 11 r st
rotating W”ﬁ@éerﬁﬂ?”f@‘iht’s'éﬁﬂ%sﬁ uﬁ?hﬁé&%eﬁﬁ feré&ﬁﬁfrth'&%d&ﬁﬁ@ g In a

speci fic enbodi ment of the i nventi on carrier ptvotally iIs connected
to a pivots sBansoriordietertnoatize ol ippdoapsantha icanisolies Ifmfcpntroihm thel first aridaf t

e 1ot at at SRl B e hERe B le A Aok ol M it 1 271 ng 1 cea

menber carr nmhthinerg@presaimcﬂbqbls&e the carrier is resiliently bi ased to

urge the idler sh and the first feed nenber carried thereo rd the
driving shaft andﬂ?%d@@ %@e%thar?%@&tﬁ@hﬁ@ﬂvqsta%%aorme@%ﬁsss@ ¥ote appl y
a pinch forc )

anot her spec??%@ogngggvvﬁégﬁtbﬁﬁéhwgﬁop@é%g I on, ga%?ﬁ?ﬁﬁgaggpgct | veI y

adj ust abl & i framecndHfi rsrtaambsecphdvotam fwldemembelfst Ths firsh femidl reembenisds and

away fromthe driving shaft. fo e distance hetween.the first
rotating feebT'ou?te r?g@m%rrﬂv t‘? 81%??'% aPQZ‘ae FRIABER re’f"r‘f‘"@?i N
anot her pref Bra%edfcﬁ‘fﬂ? gftﬁé'f'rst)fotéth@ rhél‘ﬁﬁéi t&fied %WS%&%&&'\G’ I's
provi ded that is nova bet ween a | ocked conditi on whereat the «carrier

may pi vot ab&f@'ﬂ&@eﬂ% over a prescribed angul ar range against the
resi i ent bl ast N0l QeseiodhiiifBnt ding Hvelin, 138 ol 81538 cond tion

whereat the 30 nounti'ng ass free to a ane and carry
along withsi mmmmmpwaﬂﬁ&w M%l?éihﬁm)rtm idésr shaft, the didien shaftf r ee
separation O;\a\tmqg th ! Oﬁrs{ mgeegd %% eerr camed%ereon A driving shaft may be

rotatably mounted to the frame and may have the second rotating feed member

carried thereon. Preferably, the carrier is resiliently biased to urge the idter shaft

and the first feed member carried thereon toward the driving shaft and the

20 second feed member carried thereon so as to apply a pinch force to stock

material being fed between the feed members.

In another specific embodiment of the invention, the carrier is selectively
adjustable in such a manner that the idler shaft is movable towards and away
from the driving shaft for adjusting the distance between the first rotating feed

25 member and the second rotating feed member.

In still another preferred embodiment of the invention, a mounting
assembly is provided that is movable between a locked condition whereat the
carrier may pivot about the frame over a prescribed angufar range against the
resilient biasing force acting on the carrier, and a released condition whereat the

30 motnting assembly is free to pivot about the frame and carry along with it the
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menber may be interposed. between the carrier and nounting assenbly for
resilientl Q%/ ¢sNg the carrier relative to the nmountin Z;tnl t her eby
to urge t%% r|’i'?st rotating feed nmenber toward the seco%ﬁﬁ%ﬁo 4?%9 feed
menber. The s biasing nenber may be, for exanple, a coil spring, |eaf
spring, etc. According to yet another aspect of the invention, a conversion

assenbly of a conversion nmachine includes a severing assenbly operative to
sever the continuous strip of dunnage into sections of a desired |ength

after a |gifabhfoPbnbbihg QNS UatGH 8f theRoBfiNg RABREnber UAbiddigy conversion -
assenbly. The severing 1D assenbly includes a novable bl ade nounted to a

coact i ng member maybeaigterposed betwegndie earrienandsnaunting igsserablydor n sl i di ng

poor Ot on tlieh bASEARE cafter Tl e nelitioBBsBRBl PREMI0ARR T 00 ana
severing thedistaothtingdesd abmipsrtowarthelsecend rdtatingfeedithemberdrhecoact s with

the severjng edge of the 15 coacting nenber, tqerﬁ‘tpﬁ/,to sever the strip of
dunnagé. Riagingdnenher BeRY beefor exomple afoll $Pring, Igal g $1% oupl ed to a notion

crank T or pr OVAGcHingis G ffothdi04<saRt 6 b iR chiba EberdoR 8508bGTI Of ¢ e

novabl e bl ade having™a mechanism “for providing a translating pivoting
movement of a tbmversioo mbching includes sysevefing asserbly vparativete savardbée bl ade i s

novabl e in_g. pl ane, 20 rallel to the plane def.ine he sli dj

engagene n?orgg'?‘\%ﬁ i %fp ag¢ into 8?5@@529{% %?éf%%éhqqh %‘%ﬁ%@“ gw’%ot or
connects géntiushs stripWashadsetiahdtigh ke coMicrsion assensbiyhiThe devefingi t s
circular notion to the first end and a translating pivoting notion to the

secondwengswmblyinaislas? moypbledlademounieditaa cancting Memberdavi@ & ot i on
d the t t i i i i : 5
betueen | FBIE Sl PAOUEHE IR (2 oG5} ShodBriehetinb BB, £

_ S op ition and its close n anot her specific
enbodi menmentbertandi may be inwvedtbetweén dh npenposition svhereatd stdpofa pi n- sl ot

mechani sm, More particul arl he secon nd qf the vabl e bl ade i ncl udes
it antuftage B2y ress beasn e TaEhA iadh and sevaan §95¢ Bed S, | he
sl ot for gsifibmWheRa iR mcvhblefade66utis @RN tié Sd\bringeedgatdi ti® defined by -
.the slot while permtting pivoting novenent of the novable blade 5 WD

01/ 17763 Pestioganembeothereoiosevrethersiiia pheunnpagx A fisk endof fhien. The
severing fAashiEMade id EEHy Bugled to a motion crank for providing circutar

motion of the first end. A second end of the movable blade having a mechanism
for providing a translating pivoting movement of the second end.

In a specific embodiment, the movable blade is movable in a plane

20 parallef to the plane defined by the sliding engagement between the movable
blade and the coacting member. A motor connects to a shaft which rotates the
motion crank which transmits circular motion to the first end and a translating
pivoting motion to the second end of the movable blade. The combination of the
circular motion and the transtating pivoting motion is operative to move the blade

25 between its open positioh and its closed position.

In another specific embodiment of the invention, the sliding mechanism
includes a pin-slot mechanism. More partidulaﬂy, the second end of the
movable blade includes a sfot and the coacting member includes a pin slidabty
received in the slot for guiding movement of the second end along the path

30 defined by the slot while permitting pivoting movement of the movable blade

5



si de of an opening through which the strip of dunnage passes. A guide bar
may be nounted on the coacting nenber to hold and preferably resiliently
bi as the V76 ade agai nst the coacting menber. 5 Ac®CSTHSIMR4IN yet
anot her aspect of the invention, an exit chute is disposed downstream of a
severing assenbly for receiving therein a severed strip of dunnage. A
shutter device is disposed at a downstream portion of the exit chute, and
i ncludes a pair of eccentric rollers disposed substantially parallel to

anot her t hereby form h h | h i on of
"ot he ecoeopntpdargiling ed of B5.eif AR Zrvein Fasemey BRMBRIM A t1i ng
free passagaidd drmipeniraioh!vifioiHerage of Birdiabelpadiss. oA gliesadr Ry i on

[ jects fromentering the exit chute of the nachine.

that inhibits forelgq? k 1L f
ratRe epacting memterto bald andprefasably resiliongly biasshemy be

In a specifi

driven via gy ggblggélgh%ﬂ%tﬁﬁ%?%@fgigqge#@psfer assenbly. Preferably, the

I's notion transter asse €Xible transfer elenment that is

operativesto roAatardimgedoybt afutherdspecioftheinvention, andxitichutatiser of the

rollers coungerclockwi se. | p another specific enpodipent of the invention,
t oba Eabhtfo he

the shutter JRAPEES dPWBSURAI ObASOVRMNGASS RERSeVENG et 8 SRYTRAet her t he
eccentric r%'tﬁ;%ﬁnﬁahs%é.n,« sHOttBOSdVided8 diiposed bPS ngH%éém Brtiomﬁtrf]ef“ﬂ ter
device may al so include a photocell 20 detector for detecting the presence

of a strip @xitchuts and inglusies apair ¢freccentsic rollers/disposedsubstantialiyvt paraitel t he

shutter devi f ' ot her .feature f e invent.l are
herei nafter t§§f’? %ngigggg%?%@c}%gﬁ@gﬁﬁ%ﬁe%?ﬂ'v%??y{ep%"%setéa oo rﬁpa&'ﬂﬁgf:l ai ns,
the fol | an nige desmtricoliers varids befaenrameopeh shisitivhTasperaiifing freé pabéagen det ai |
one or nore jl| strg%tive 25 enbodi nents of the invention, such being

i ndi cative, "WRIREVRHGN Rfithe dunaage Watesial andya slosed positien Biad RIS 1P5eIAMI ch t he
D e ST P IB g WS T Oescl ol on of The
schematic vi ew oin aspexific embodimeohoktheiimention,the eccdriidc rolletsimay bei ng shown
: Et Zr ihg; ! ign 'glﬁléﬁ{plsa?rrﬁto%trlcgaplvemdwa%o %%Stlrar}!%fersalsggmg@! lPréf%Pa%Y? ef or viewng
15 motion transfer assembly includes a flexible transfer element that is operative to
rotate one of the rollers clockwise and the other of the rollers counterclockwise.
in another specific embodiment of the invention, the shutter device
includes one or more switches for detecting whether the eccentric rollers are in
an position or a closed position. The shutter device may also include a photocell
20 detector for detecting the presence of a strip of cushioning product in relatively
close proximity to the shutter device.
The foregoing and other features of the invention are hereinafter fully
described and particularly pointed out in the claims, the following description and
the annexed drawings setting forth in detail one or more illustrative
25 embodiments of the invention, such being indicative, however, of but one or a
few of the various ways in which the principles of the invention may be
employed.

Brief Description of The Drawings

b



Fig. 2 is a top plan view of the cushioning conversion machine of Fig. 1,
5wth a hgusing top wall renoved for viewing interior conponents. Fig. 3
is a schemBP®1%Ye el evational view of a stock suppl y oRCRANN419Dr t he
cushi oni ng conversion machine of Fig. 1. Fig. 4 is a schematic perspective
vi ew of anot her enbodi nent of a stock supply assenbly. 10 Fig. 5is a
perspective view of a connecting gear assenbly that nay be enployed in the
cushi oni ng conversion machine of Fig. 1. Fig. 6 is a'top plan view of the

connecti ng geas ' Fi vy . i ew of the .
connecti ng geg‘g‘g‘ggﬁ% eg'{va ?‘33' s&he#ﬁﬂ%v%}g) r?fsa‘f‘éhslshﬁ’ éﬁigga\\/\g%?ggkr{\al view,
partly i rmaehinéche mdchirecbeing shown iy adweizonthboréertatid withh Hougingd showi ng

t he connecéi g% ear s gf_reof_ i n.cooperative, engagenent. Fig. 9 is a side
el evat i orBifie YRl JPopyed 1or vieying, mterigr gampongnts, ;« “showi ng the connecti ng

gears thereof r5epRisaf @ pidh Yiew'd th cﬁsﬁ@ﬁi@??ﬁh%@ioﬁ @%ﬁlﬁe%ﬂP Al

embodi ment _of a”connecting gear 20 asse 11 I's a perspective view
of a sevewitihg heusiagitoy wal retnoved fortvieyring inderiarcompanients. conver si on nachi ne

Flo 11, shodioihios st wag BEVERter U o beB3GHGY e RBRaRE.) .

pl ur al i t ythefcughienihgdonvbmicremaching ofFiebl y of  Fig. 11 illustrating the

sequenti al operatjon thereof. Flﬁg. 14 |s a per specr';?éve_ view of a shutter
devi ce for ni nd i@ I8 @ schematicRaPemtive yieal anddheremaediment gfagtagk 1, the
shutter 'fgea&%im shown in a closed position. 1 ..r_ W 01/17763 _
PCT/ USQQ 2 3 FiIg. ¥L5 is a perspective view of the shutter device of Fig.
14, the shutt drig. dlisa perspectivg \dewwi aiconaactinggegrassembly. thet maybe i s a
schemati c_si de gL e%at i op‘al .view of .t he shutt eh .device of Fig.
empioyed in the cushioning conversion machine of Fig. 1.
Fig. 6 is a top plan view of the connecting gear assembly of Fig. 5.
Fig. 7 is an upstream end view of the connecting gear assembly of Fig. 5.
Fig. 8 is a side elevational view, partly in section, of the connecting gear
15 assembly of Fig. 5 showing the connecting gears thereof in cooperative
engagement.
Fig. 9 is a side elevational view similar to that of Fig. 8, but showing the
connecting gears thereof separated.
Fig. 10 is a perspective view of another embodiment of a connecting gear
20 assembly. _
Fig. 11 is a perspective view of a severing assembly forming part of the
cushioning conversion machine of Fig. 1.
Fig. 12 is a downstream end view of the severing assembly of Fig. 11,
shown in a different position.
25 Fig. 13/1 to 13/16 show a plurality of views of the severing assembly of
Fig. 11 illustrating the sequential operation thereof.
Fig. 14 is a perspective view of a shutter device forming part of the
cushioning conversion machine of Fig. 1, the shutter device being shown in a

closed position.



14 show ng the direction of rotation of the eccentric rollers thereof. S
Fig. 17 is awé Q tic side elevational view of the shutter device of Fig.
14 showi ng t i ng system thereof. DETAI LED DESCRI PTI BfI/ER024183 ng now
to the drawings in detail and initially to Figs. | through 3, a io

cushi oni ng conversion machine is designated generally. by reference nunber
10. The conversion machine 10 converts a sheet-like stock material, such
as one or nore layers of recyclable and reusable Kraft paper, into a
dunnage product FRavisiga pepspetiddVied: of thé §ﬁlﬁ’terlablri'c@\ﬁf Fig 4 P@btshafier separ at ed
by a thin central band. The dunnage product is used as an environnental |y

responsi bl edgyicst kaing ﬂ@\‘?‘%lﬂpﬁs{tm Pepiiateri al typically used during

Ch o7 597 Tt cn FRfcle BacHBRAL Biok Liovifibtid e ot SfuRbRAIRD Y L0
roll 14 of ﬁms#mmngtrmdarembmbfaitaﬁtﬁl dfdhe accentric r@ﬂé’sﬁhﬁfeef ably two or three

Ot hor vi 56, al ¢ T I BrscBemrla sie Al fbnal s Bl e muBR A GAl Hipp! y

assenbly i s1@§w,q%g-,eqjhv@n Sy \ﬂiérgbf is described beI ow. As is described
in greater detail Del ow € stock supply assenbly 11. The stock supply

assenbly 11 is powered by a notor 17 which drives a notion transfer
assenbly 18. Wen then notor i PAEE ﬁ et-like stock 25 materi al
16 is supplied (fed) to a con .o. v > having an upstream end 24

and a downstr eamamﬁngﬁowibahé Hmimnés iﬁ&ieﬁémpéﬂﬁ ﬁﬂi&aﬂy torigd 61 thiRsRIhS3, tahe
conver si on assenb é 20 t hrough an_openi ng 28 at the upstream end thereof

for pas¥ addispiont nvesiongRaehiae isd gengrallylay ’@fﬁ”?“i’% ngHReEtG-ed i nto
f | f
a strip o ﬁé‘é&ﬂ@@l&gﬁgﬁﬁ&ﬁg 19 cﬁh )éhéét-l %Ma@ﬂ%ﬁ ér?ﬁ%bwri?.gr 26 o

t he conversi on ao asse an exi openi n 19 WO
01/ 17763 P@bwsmaiwzyclhbletm nehbahlérl@afedaperbmﬂb agannagdprodadiver si on

nbly 20 | enbl
Foadi g c oG, 1 Selole 4Tt BlionakE poR SegRAted bvg tintentElang: 40, 1or
exanpl e an 'ﬂ’s@@ﬁﬂd ePRédUict létﬁ%hﬁeﬁﬁhn%nﬁlgqéﬁcﬁfmb?é§Mwe42

Downstream of the feedi ng/ connecting assenb
15 packaging material typically used during shxppmg

The conversion machine 10 includes a stock supply assembly 11 (Fig. 3)
which includes a stock roll holder assembly 12 for supporting a roli 14 of sheet
stock material 16 having one and preferably fwo or three plies. The stock supply
assembly 11 may be provided on a cart or otherwise, aithough in the illustrated

20 embodiment the stock supply assembly is provided on a stand which is
described below. As is described in greater detail below, the stock supply
assembly 11.
The stock supply assembly 11 is powered by a motor 17 which drives a
motion transfer assembly 18. When then motor is operated, the sheet-like stock
25 material 16 is supplied (fed) to a conversion assembly 20, having an upstream
end 24 and a downstream end 26. The sheet-like stock material 16 enters the
conversion assembly 20 through an opening 28 at the upstream end thereof for
passage through the conversion assembly 20 where it is converted into a strip of
cushioning material that exits from the downstream end 26 of the conversion
30 assembly 20 through an exit opening {not shown).
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s there is provided a severing assenbly 46, for exanple, a cutting
assenbly, for severing the cushioning dunnage product into sections. The
severing a‘gggmﬂ"? 46 is powered by suitable nmeans, sucHPCIEUSOHE193 | ustrat ed
notor and notion transfer assenbly 48. A shutter device 52 (shown in
detail in Figs. 14-17) is provided downstream of the severing assenbly 46:
The shutter device 52 10 permts the cushioning product to be fed out, in
one direction, through the exit opening of the conversion machine 10 but

i nhi bi ts accegptHedlidiRitePEmbodnert e EhVerdfon ddsehibly 20 RRMfude8 &1i rection,
i nwardly through the exit opening. The form ng assenbly 32,

] g .
f eedi ng/ domesariforgiag assembly 32 andss taeding/ ng agsembly d6pawered devi ce 52

The oper ekl by &'reed i il o8 W ok Hiougrid miihD FR0NS"
cont r ol | aransfr2@sémbly 42| Downstreanienther feeding/cohhestingrdssenbig3s.exenpl ary
assenblies and deyices, the structure, function and feat urs& t hereof, and

their fsdBREdE PEOVIRRIAR BRYNINIARRSPTBINAS.Jor RYASIPC R FHEIDY a88RMAS I bed i n
gr eat er %%bgg:}.g/&@ QlihicHhd Wiriege/odot Tt sediions) TR SéRiringladeMbRCK 10!

hol der asse 12 1 nclu rotata 0 support nmbers “60 that
engage t 6 ispowergrbby phidable ofeanisesuahi as thedllustrated motgyiapdgnolion nat eri al 16

conver < diPrae st odRE 8 Sl ek P M h Herp B A R D ot < ne

outer di ?feﬁiﬂéd devniirédralof ties@iring 2esembly 46. Ehe Slastieridevice B2 i s 2s driven,
the speed or rate at which the stock material 16 is advanced is_constant

i rr especthef@itsthe eushipning peadust to brofegkouitiinane direction thigugh the exftpr eci at ed

t hat the ' ; : ik ' 4 Sy Substantial ly
equal to ‘%‘{?z’"ﬁ gﬁgéﬁhﬁg‘?'&@g‘e@%& t‘fﬁ Itaﬁ; mb'%%ﬁgg?fﬁn@%%% @ O course,

t her e nayassembly 4@ dn tHeoppositetdirection, fimmendiy theoughothe exitidpesingpdfhe nenbers 60

in the event,a 30 r | vel y._heavier. or |i stock roll i pported.
For - exanpPETINg RegPTBsRToeingleotpsynd 2rsebhcds. Sebetadesemtly 380 rent “of a
st ock rol dndeHifiRr dadiee 2! ate frouritedito dnd/EPin ARVIESIRG 56 iVany Gésiredwiipor t :
menbers 64. One or nore of the roll support nmenbers 60 may be driven. In

the Fity. Koyromrnpes. | Thepeaationpf thgrconmersiasn mackippdlimavhespatralied driven,
as in the, MBRAGHnBREOAIEAIsB 8Well-known manner. The illustrated and :
exemplary assemblies and devices, the structure, function and features thereof,
and their associated advantages over similar known devices are described in
greater detail below.
20 Referring to Fig. 3, the illustrated stock roll holder assembly 12 includes
four rotatable roll support members 60 that engage the outer periphery of the roll
14 of multi-ply stock material 16 to thereby positively advance the stock material -
16 to the downstream conversion assembly 20. As described in greater detail
below, because the outer diameter, or rather the periphery, of the stock roll 14 is
25 driven, the speed or rate at which the stock material 16 is advanced is constant
_irrespective of the diameter of the stock rolt 14. 1t will be appreciated that the
rate at which the stock material 16 is advanced is substantially equal to the
tangential speed of the roll support members-60. Of course, there may be a
need for greater or fewer than four roll support members 60 in the event a
30 relatively heavier or lighter stock roll is supported. For exampie, an alternative
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s The roll support nenbers 60 are preferably cylindrical-shape rollers 60
al t hough alt §%§‘é§ types of roll support nenbers may be used to suitably
drive the ou IE 3 phery of the stock roll 14, such as omReT/Osoorzae wheel s
or even a flexible belt that engages an arcuate |lateral portion of the
stock roll 14. Theiroll support nenbers, or rollers 60, are oriented for
supporting, or 1l1lo cradling, the stock roll 14 so that the engagenent
therebetween relies substantially on gravity-induced friction forces. The

dvanced and TRATTERESs pRRiofHee aS¥EnnB e, ALRY s Bk ol 1 i 11 e
appr eci at ed duppbrttniemberstsac tOMeorNRBIRd oft thHa roPSip W@ﬁ%ef%@ﬁ{agm pg0 and stock

roll 14 may be effected by other neans is such as by a resi spring
bi as force t &’F“sdbﬁ'teaﬂ& FWkMMQ‘Moa%Dth‘h&mm membersaire devemor t
menbers 60 'éhiﬁg Qltdé@c?@?ﬁﬁglo ock roll 14 as the stock roll 14 is
consuned and reduced 1 n diane 0sitively engagi ng the outer periphery

of the steck rol [Thesothseppirsmembersi0 arl prefeeably bylindeitalishapeolierest | a
effects exhihag'tedl?b thﬁ st ock fOIlI 14. Since the 20 engagenment is at the
outer perip 4’\9 g% aftenatye,types g7 foll supperk Begbess H‘ayrt@diséﬂ%ﬁﬁﬁ'éﬁhwﬁwﬁwith
uhi ch to corthe @litdr BeripRéry of ikstodiRl udsidh ddhebfibrd hbeid fr il f L e

stock roll 14 is driven, for exanple, Its center axis
parti cul ar | ylexibiepelt that engagesran wpuaﬁaéateaal portioaof thenstpclomlisld. i s st opped and

the motor 17 an r.a 8 of t ock S assenbl y
91 are shut off, %h%%&kﬁ%ﬁﬂ%@gg@ﬁ qmgﬁsté@ﬁﬁ??“ espgp%rgﬁgﬂ% oper ate

as br akesot cradimgethe stocknoll 1450 tBélQﬁJé ehghgendntitRerdbsfwien réls rol | support

menbers 60 a@?{%’ﬁaa‘i abI unte thelr ends to a pair of Iat erally

spaced apartS ycﬂ"? OWmeq%e ha engagepiant isthetgforgr e
i #%@F?ﬁ“&%’eﬂ'asﬁbﬁ%ﬁﬂﬁﬁﬁégﬁﬁ‘éc'?%E%*&B'r?ﬁeﬁﬁw BRERL "% 2
side fb WO®@nsumezdandCxiussddn sizeo %t wit bgapprediated thab the d:mtacttcbekﬂeew | 14. As
50. theoui qne Rl mlePoR e BB ard Hbrit i ey B Meria by Ctidr WeRRent of
]E he rol | ssupsdeh rasrwra)@@meﬁ& rﬁ?'ﬂfé@fofbet tAgt SUbREntRM bontﬂaﬂo@ély Hiﬁnt&’h@d' e
ormed by the rall port rollers 60 Inhibiting lateral, or sid
the roll suppod members 60 in engagement with the stock roll 14 as the stock
roll 14 is consumed and reduced in diameter.
Positively engaging the outer periphery of the stock roll 14 assists in
control over the rotational inertia effects exhibited by the stock roll 14. Since the
20 engagement is at the outer periphery of the stock roll 14, there,is a greater
moment arm with which to control the rotational inertia of the stock roll 14 than if
the stock roll 14 is driven, for example, at its center axis. This is particularly
useful, for example, when a conversion process is stopped and the motor 17
and motion transfer assembly 18 of the stock supply assembly 11 are shut off, in
25 which case the roll support members 60 may operate as brakes to thereby bring
the stock roll 14 to a stop.
The roll support members 60 are rotatably mounted at their ends to a pair
of laterally spaced apart stock rofl guide members 70. The guide members 70
are preferably made of metal plate stock and preferably have a smooth inner
3 surface to facilitate low friction contact between the guide members 70 and side
{0



s to-side, novenment of the stock roll 14, mhlch may ot herw se cause the
stock rol kyodifi74e dance or bounce on the roll support rgllers 60. To this
end, the guiding effect of the guide nenbers 70 may bePSEﬂ$ﬂ¥ﬁE% by
dlsp03|ng them substantially adjacent to the side edge portions of the
stock roll 14. In the illustrated enbodi ment the guide nenbers 70 al so

i nclude a pair of 10 respective guideways, preferably in the formof slots
74. The slots 74 receive therein the respective ends of a supply rod, core

tube or eddeportiohs obthé AOCIIRR 147 As theasteioiol 1Ms%@tmth‘é?éfb+ all'y

di sposed and have centerlines that coincide with a plane defined by the
verti cal uBwaynd bythe driving miiees $Q)rth%9Ul§‘F membersol0, i gppbinationwitr s 60. The

t t he stock
CorT 1" HeragRRoblnEbPiR f sitfor HprAs 08, MUHAR MESKERISL 1°, 51 P,
be dri ven4ontthetradeeformediby the colbsupportlietsbby hibithgiatarhl, or sides ease. .

The QUId nbers 70 are nnun se nepber, 80, preferably al so made
o o ifet BroWiP JEvePRLOTING Siogk ol . ik FamadnGse PAeSR thersiackllde. 20

rrenbers 7@ & menber 82
that  sup o e P Shprcit ) "‘"“‘*““‘" R e R ™o T ne

base egt ofthe guide merab@rérmanaybemtmﬂieﬁbw disposingitherfi g. 4, a pair of

Ez'sﬁegﬁeﬁg%%mwﬁgedfan BHE B3P el Gorlons OFERRAK IS, 7" Conet Tuct  on. 1
the Fig. 4 eninctieniustratdd éwabaahehemmwmmlsersmmmﬁ:dbca paikef

conmponents of .t he nbodl %ft h%\gg P _As_was, alluded to above, the
drivi g FQﬁHGEV‘ée% evay reier edormn o S'Hﬁ'(ﬂr The sletir(4Eeeeea not i on

transfer ttﬁe?é he Yes?é%*é‘eﬁ&eof a E%W %&%o?é( | Gt othertl %H?%ﬂ'ic{%” the

noti on trans er as I ncludes a flex e trans 01/ 17763
PCT/ USO0784 The slats @dwre smown vedmlall)adlsaom and havé esntellimearthatcul ati ng chai n,

L5 DAAERB S PP et B 8 Pkl LS g R Shand 07 Lot e
power (i rolf mpbﬁrmemberscsmt Tmabopm‘aﬁmemehhaé elots 74 eftthe edppl y not or -
17. Operatjng the notor
15 guides prevents the stock rol! 14 from driven out of the cradle. The tendency for
the stock roll fo be driven out of the cradie increases as its size and weight
decrease..
The guide members 70 are mounted to a base member 80, preferably
also made of a metal plate material. in the illustrated embodiment, the guide
20 members 70 are positioned adjacent to a triangle-shape support member 82 that
supports the conversioh assembly 20, which is also secured to the base
member 80.
in the alternative embodiment shown in Fig. 4, a pair of guide members
90, a support frame 92 of the conversion assembly 20, and a base 94 may be
25 integrally connected to form a unitary construction. In the Fig. 4 embodiment,
like reference numerals correspond to like components of the embodiment
shown in Fig. 3.
As was alluded to above, the driving roliers 60 are driven by a supply
motor 17 coupled to a motion transfer assembly 18. In the illustrated exemplary
30 embodiment, the motion transfer assembly 18 includes a flexible transfer
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6 constant speed causes the flexible transfer elenment 100 to sinultaneously
rotate the rﬁHJOIEngort menbers 60 at a constant rotational speed which,
in turn, drive { e stock roll 14 at a substantially const 2aT/UsSpeed3 As a
consequence, the stock material 16 is advanced, or supplied, to the
downst ream conversi on assenbly 20 at a substantially constant rate. 10 The
stock supply assenbly 11 nmay supply the stock naterial 16 at a rate
different than the rate at which the stock material 16 is fed through the

conversi on agfeaient Y06 Suchlids bélf@rﬂ%kfb?é‘?ﬁfdﬁl%ﬂq ﬁ@a;{ﬁ,{‘tﬁggiségair[%m}é?aH&Ed to

supply the stock material 16 at a rate ftaster
f eedi ng/ conneenergtes withhulieys arssprocietse1l2 that atencpuplddiiodbe kendpof thet he

Conneet i ngs ol SBUERlS il Sullditembary SPlo iR Rowenin PR iR el folitionabe
perforned w triovemeht) thergtol from dsslsdpphimbtor 17Ot he msweeieaRse the stock
roll 14. |nst eagi 'tt he feedi ng/ connecti n?egassenbl 36 draws stock materi al

! Y
16 fromttfe € Seeed gausesdhe flexible transtes elgment 1991ty simuitamspysty totatehi s
allows the f ' j 2 0 of ape ock
material 16 F%gggg{rj\ ent o#dblta %ﬁ@@fégﬁ?x?@i&it@%ﬁéﬁa&s %?gér’ g@g%' gi\m%ﬁ]'?{"ﬁ% st ock
roll 14. A sthesstockuol 14wy alsubptaotialyambnstant speest. Adia congequehce,the stoer f or med

in the stoc terial 16 when operati t he stock supply,assenbly 11 at a
faster rate #?E%WF%? ?%’38??@/053%@@9? F}gthéég)Mﬁ?a'@&o?‘p?%!W%@ﬁ@ér det ect's
a | oop smal | 20 aPS stibstantaallip cofstahath. desired | oop size, the motor 17 and
notion transfer assenbly 18 of the stock supgl assenbly 11 may then be

control | e® to accBiestaciesynply assemhly 1 bmayisupply the stockieatetial b atetrate al 16
advanced theﬂiﬁ%t‘e‘ﬂﬂﬁé@?ﬁépﬁé a‘l’Whidgﬂﬂe 8{0%?1%8&3'%%%%?%4%%&?p size, after

whi ch the supply spe can be reduce rest he desired

| oop size i sconyarsiomasstatbly 20. Thes,tiesl stocksuppipaese fAanay belugedles ect when
the | oop size i ? ‘i‘mal Itg\rn‘or Jarger than the desired | oop size, W) 01/17763
PCT/ USOO 24139PhLg Stednaterial 19 ghprate fasterdhan that pEtherfepding/eornesdirg suppl y
respecti vel yadsembhe 86.3R6reb rﬁw t s WA tal is
suppl i ed, th%rebymsfo mai r?t g{f% t g%?i'?‘g%ﬁ’ﬁﬁgg"agi&}%m éﬁé%}g{gf%ﬁl y
assenbl y 181 SHRPY assembly §1 ang fehdingcarnecting/assemtily 36t The5 supply rate

sl'ower than gl AlonhS&inhGasiaad/ sy Bt e Shrirned Nithoit hzaltv(l)nge o ect, for
addifionally periodically accelerate the stock roll 14. Instead, the
feeding/connecting assembly 36 draws stock materiat 16 from the slack formed
therein by the stock supply assembly 11. This aliows the feeding/connecting
20 assembly 36 to feed/connect the stock material 16 independent of the weight,
size and/or rotation of the stock roll 14.

A sensor 106 may be provided to detect the size of the loop formed in the
stock material 16 when operating the stock supply assembly 11 at a faster rate
than the feeding/connecting assembly 36. {f the sensor detects a loop smaller

25 than a prescribed desired loop size, the motor 17 and motion transfer assembly
18 of the stock supply assembly 11 may then be controlied to accelerate the
stock roll 14 so that the stock material 16 advancea therefrom “catches up” and
restores the desired loop size, after which the supply speed can be reduced until
restoration of the desired loop size is again needed. If desired, the sensor may

30 simply detect when the loop size is smaller or larger than the desired loop size,
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exanple, a controlled tension in the stock material 16. That is, the

f eedi ng/ coRRthi assenbly 36 will pull the stock materjal at a rate
faster than ith+€%uld ot herwi se be supplied under the dr?QWVQPQﬂF%e of the
supply assenbly to provide a controlled tension in the stock nmaterial. 10
Referring again to Fig. 3; the illustrated stock supply assenbly 11 al so

I ncl udes, downstream of the stock roll hol der assenbly 12, a pair of
constant entry rollers 110 and 112 journall ed between the side plates or
wal | s of and:provideaansignaldbspenhtsllepior therstoble sugiiily réepeciively todlaceasen- var yi ng

point of entry for,, respective.plies of Ihe sheet ock material 16 bein

payed of fOrqRFTeassd ersgﬁggfg‘.%ﬁ'p %@'ﬁ‘ﬁ'&feéﬁrﬁgﬂwaﬁ%zﬁiff Y o mainiag ¢ he shegt

stock natipgiddsird®idoposizd.he rollers 110 and 112 and separates the multiple
2

plies P,, , P. fromone another via spaced apart and transversely
ext endi ng sepakhg gecksupply asseroblyrid atermativelyrmay driyeithsi stack wllaie@ conver si on

assenbl y L | i | r |y stock
rac or 1 &1, Sihl el sibver bl i bt Yo AN ORREE TRbrph A B St Tol ¥ 2

t hen a(r]I oumhm;geﬁa ebmrolmelrtbnsioﬁm)tlhle&ecloglhwgiai w.hwhhgs,ﬂﬁa and P3 are 3ot h
trai ned afoynd, constant entry rqller , but then P. is passed aroun
separ at or eﬁé%@""i‘?ﬁ"%%@‘%3§z¥§'§8ﬂ'}%@t%m?¥ﬁ5'a§€tpﬁfaé? st Bits 120
and 122, @p@dRiiediMstPbe shisplieRaihdet Bife SRR fir of‘ﬁu@bs%g{)%?a?sséﬁ\@l

internmedi ate separator menber 122. 25 Fromthe separ r msn‘neyratgs 120, 122
and 123 t provisepneenteded tensiorrin themtacknpatesiss t o t he forning assenbly 32.

The f or m , ' ' f |_.ed f th
shoet Brook navaerine 4@ BFE 3 b st Sot¥ stony st R g 0o ow
portions ipeRides,! divwrittieatreof thalstdek el holter absermibiy 12l apatatephstant f or mi ng

assenbly 32 shown in QM?S. 1 and 2 includes a 30 form ng nenber 130, such
as a for neRg ralierel1Qa0d 112 ipurarilad hetwran thayside plateser wallsiof the

PCT/ US00/ g 3R shizdeq eﬂ}ﬁo&mhﬂ& 82HF plotide ?@W—&%M@@ﬁ%ﬁ@?ﬁfk?’y are

ext endi ng, transvers convergi ng si
curved or respectivecplies of thensheetstockonatesiak t@ being payed offdhe btosk roll k& st ock

et bR BB SRR et S Ao R L
turned or {{@khed 12dgRSseparates €5 multiple jids YL, efrorf breRInBthepaid i ons of .
SOk T §8d aparl and itansversely exiending separtor mambers 120 and 122 prior
to passing to the conversion assembly 20 (Fig. 1). In the illustrated embodiment
using three ply stock material, the ply P, is trained around constant entry roller,
20 110 and then around separator member 120. The other two plies P, and P; are
both trained around constant entry roller 112, but then P; is passed around
separator member 122 and P, is passed between the separator members 120
and 122, and preferably between the separator member 122 and an
intermediate separator member 122,
25 From the separator members 120, 122 and 123 the separated plies P,,
P,, P, pass to the forming assembly 32. The forming assembly 32 causes
inward folding of the lateral edges of the sheet stock material 16 to form a
continuous strip having lateral pillow portions and a thinner central band. The
illustrated exemplary forming assembly 32 shown in Figs. 1 and 2 includes a
30 forming member 130, such as a forming frame, and a converging shaping chute

13



they emerge fromthe exit end of the shaping chute. The form ng nenber 130
coacts with the shaping chute 132 to ensure proper shaping and forning of
the paper (oWHEl3suitable stock nmaterial), the form ng pERARGIR4ARI NI
operative to 1o guide the central portion of the stock material 16 al ong
the bottomwait 136 of the shaping chute 132 for controlled inward rolling
or folding of the side edge portions of the stock material 16. The form ng
menber 130 projects rearwardly (upstream) of the entry end of the shaping

hute 132 f d tock mat | 16 into the sh
chute 132 THET DRPRp G BB I33nsivies anstuidiilinsiendbal Faneyeeoing chute
132 with itscdrie élgﬁgtwggq;;qh,@.ﬁﬁﬁ ﬁb,g?}%guwedgkgﬁﬁa{ Ptt%ﬁaw}ggrl yi ng

bottomwal | 136 o he shapi ng cent t exil
shapi ng chut groggsection. Hwothe sheetlikerstogk mg&r{al is passed thraugFithe shdpingd 2, and

;g;ggglr yt gGF@ﬂ'&acgoT@ g)% h%ﬁgqeﬁ "5%§°§%‘*3P ‘E@é{%‘fe’g {"’%? shn%cqt : Ingst rat ed

embodi nents, aMhéleaﬂﬂhagﬂwedma@‘ty tumedafrssuéai é’dg%@ i bRt Ellt@@lhke of
cooperating and e? osed gears or gear-lik menbers 140 and 142. The gears

140 and 142, SHAW et steckdna na%mqenngiaé%bawtynme!atmshmm at | east

one and pref 0. One

function is ?ﬁg%é %ﬁﬂ'{ﬂ’l@%&t%@? fil]ef eegw unct?f%&ﬁ% %E&phgf%oéars

pul ling the @Qa&tS(WiﬂmthersMpmg&mm t3gto eﬂmuebmper sl;amagandbfqmﬁng)mthéle st ock
e, stock rol or from sone ot her

SonP ey e Raeror othtr SUeBR s haBHED Gud fw%@emt@éaﬁwg/qp@mw&t? g

assenbl y @6, ?tﬁdéﬁidkﬂarﬁ:’@ﬁ pOGOR O S5 KNG eFaY £8 hldHg ¥ BHRIN wifi 136 of VO
01/17763 PCT] USQO 24193 = The second function prefeéerably perfor rreo? by the

f eedi ng/ conn®eshapinashiten! 32 fescontralled mdtrpmgg pufelding af ths;s@;ta gdgeal iy, the
e S on B3 oRR SE g 8 ol ML Sk et
stitching, t(upstreampof the enlry end of thel shhf»mgscrﬁﬂt@m forpeopar yuidieyerf the form a
connect e st e s T s B argher e 80 TS Tl e i Seby ¢ i1
retain itg CedbhdyinfthB'sABSIhE cREte2fB20RRP RS orivardnost Bhil Bfkposed relatively
' close to the underlying bottom wall 136 of the shaping chute 132 adjacent the
exit end of the shaping chute 132, as shown.
Referring again briefly to Figs. 1 and 2, and further to Figs. 5 thirough 9,
there is shown the feeding/connecting assembly 36 in accordance with the
20 present invention. In the fllustrated embodiment, the feeding/connecting
assembly 36 includes a pair of cooperating and opposed gears or gear-like
members 140 and 142. The gears 140 and 142, and thus the
feeding/connecting assembly 36, perform at least one and preferably two
functions in the operation of the machine 10. One function is the previously
25 noted "feeding” function, with the gears pulling the stock material 16 through the
forming assembly from the stock supply assembly 11, or directly from the stock
roll 14, or from some other source. The material 16 is then discharged by the
feeding/connecting assembly 36, passing the below-described severing
assembly 46.
¢



to the original flat formof the stock material. Known connecting

mechani sng,qg gy de nechani sns that crease the stock material to enable-the
stock material 1o to hold its three-di nensional crunpl eHCEPSW#9R | eq shape.
The gears 140 and 142. conprise a driving toothed-wheel gear-like nenber
140 and a rotating idler toothed-wheel gear-I|ike nmenber 142. The driving:
gear-1li ke nmenber 140 is nounted on a driving shaft 150 which is journalled
at its ends in bearings 151 which, in turn, are mounted in a frame 152 15

supported by Triesduvvndiflaction ﬁéférﬂﬂy?éﬁdﬁ‘hédﬁ?_tﬁéf@ﬂh{glc&ﬂ\ecﬁﬁ@ driving
shaft. 150 is driven by the notor 40 via a notion transfer assenbly 42.

The r ot a@5s@ntleae is aceniestingfunation. | Spenifinallndhefeeding/epanedtingf t 154 (Fi g.
8 t at ' ' . I < d pi t
merber - 180G Y8 cBpédts e boiciiont <R e PerBcifGl de'dears TAGTPA BLYOL

20 t her eand 142 abyscanmecting,af By ddiging\oristitthingg theofonined istodkamatedial $&e Figs. 8
and 9). The suppo é shaff 162 is con ec,te? at its ends to the frane 152.
It wildl B'@“gé’[ﬁ?ﬁ\g'@; argyta fom g g0 _ stiipp E‘-'%lﬂa‘b‘ﬁa- U%'ft menber 160 may be
rotated gfachhhismea BrriplyddXbAESAKEAARE siril, 1.6OUB f6knd fHestriin OF  avay

(Fig. 9) fromthe rivi n_ﬁ; dear 140 to allow, for exanple, paper jans to be
easi | y r8uel g mannzsthetd vl velaindtseushioning prepertiesascoppaserto revastindt at i ng

gear 142, [ )y | e t I Vi Ly..a spring
170. Wi $°et?'§ Jg‘@ﬂél hé‘{)ﬁ’méﬁ?@e gﬁ?%%t%ﬁ?‘hgﬁg%\r%"&%?ﬂgﬁ@géﬁ%gg%? alternative
types of jnehaie m@chamans that ¢rdhsatha stovkimateriang.enable the steskdmatumal such
alternatives are contenplated as fallipng wthin the scope of the clained

i nventd ofP h@ﬁJSﬁE@eM‘WsPBaWUP}W@"%@F'/9(!]!9(5’9,‘ 24193 spring bias force
substantial | y %uggjs ' | y HAG _ il cooperative
rel ationship -\[\nﬁ?ﬁb? e r+'¥/q %ﬁgé'g'k’ﬁ?[ighﬁ'ﬁﬁ‘gbg@goﬂ@%’ i %ﬁ"‘f)é:ocess. The
spring 1Wemberct#0randta ntatingridierttooihedadwed gear-likemewibey 182diTbat ed by the

bet weon 8B4 EeAG KT mettbes 740 ikt 1 AR R e ot ng
assenbl y jcitfalldd atieanaisiin Beatitigs $51 Whith] iFOtue) diré tounted spiragients2ount i ng-
assenbly 180 are oriented in a_position parallel e path qf .travel of
the stoclupperted bytheoysing38 gf &@rmﬁrsﬂ%aiﬁﬁmy éBorLﬂ'ﬁ i) é)hafb '
150 is driven by the motor 40 via a motion transfer assembly 42. _ :
The rotating gear-like member 142 is mounted on an idler shaft 154 (Fig.
8) rotatably mounted in a clevis at one end of a generally L-shaped pivot
member 160. The pivot member 160 is rotatably mounted at a central portion
20 thereof to a support shaft 162 by bearings or bushings 164 (see Figs. 8 and 9).
The support shaft 162 is connected at its ends to the frame 152. It will be
appreciated that the generally L-shaped pivot member 160 may be rotated to
thereby move the rotating gear 142 toward (Fig. 8) or away (Fig. 9) from the
driving gear 140 to allow, for example, paper jams to be easily resolved.
25 The pivot member 160 and, consequently, the rotating gear 142 is
resiliently urged towards the driving gear 140 by a spring 170. While a coil '
spring is shown in the exemplary embodiment, alternative types of biasing
means, such as a leaf spring, may be used, and such alternatives are

contemplated as falling within the scope of the claimed invention. The resilient
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The bearing plate 182 is connected to a nounting bracket 183 which, as 1o
descri bed below, either limts novenent in the pivot nenber 160 to within a
prescri bed r ¥@@/3T63positi ons or permts the free rotati onpdesoeediss The

adj ustable stop 184-has an opening therein for slidably receiving

t heret hrough an adjusting bolt 188. The adjusting bolt 188, in turn,
extends through an opening 190 in the bearing plate 182 and is slidably
received in a sleeve 194 formng part of the 1s pivot nenber 160 and

di sposed in ahutiing relationship with the npunting bracket 183, The
O]E)etnihng 3_90 SPH“Qh@sg%r&;Eg' s Pﬁ?l&’?@@ﬁg‘i‘%“% ‘i“@?ﬂ’g@é?s%lrﬁghngrﬁ;&ﬁrﬂ eln dijarreter
o e adju Srafie d : ue to,
for exanpl e:%bPPexi ngki'n tﬁgﬁs‘@rdﬁg&{%@ggﬁﬁmé augg%vﬁg?%ﬁo\g ocesg'. The
spring tension offheisprisgpA70is cardedrby atmoundingsaseembly, gehiarally indicated by

A w1 oo pfreientt BEBET oo here PRRETEy. 10 sREnd 0 BbSEiRsEEs the nut
198 to bear betloyeh #bedry plaRe182 dtflan Bdjudtable §tbp 184 o8 HeBbentiigop 184 cl oser
to the bearing gl ate 182 which, in turn npresses the spring 170 to

t her eby rai $6SemBlYI80: Ag opeeationdhespERg 470 %(r)lﬁ the gorrRespanding Apaunting he
dj ust | L " : anin th
2er :Jflgl ggoh%ﬁé%gﬂyreﬁ%e&%é)bgﬁ%%? ﬁgéiggg@ﬁ%ﬁ{e@%ﬂh%% \éﬁlognﬁ?ir ggﬁggfbggpe [ ﬁ a

swi vel nentmatedfld 6passingatroughdine eorverdion besgblp20menber 160 opposite the
end to which th ar 142 is nted. T sl eeve, can he. rotated in the

swi vel ne?vber tg-h%gf’ E?Qpﬁtﬁ‘ ﬂﬁmgﬁaﬁﬂa ’B‘é‘i‘ﬁ’@@ﬁ”‘l“%@t &géﬂ”g"c 4%3 and 142
as 30 dqsi rRderibed B@ﬁb\ﬁ,léiﬁ\éﬁﬁl%its R{g&bgﬁ@qﬁ tRé bR3t mEntheraeDk6 Mthiracket 183

is nmounted to the support shaft 162 by a pair of adjusting rings 200 which
provi de for Prescibed rangerftpesitiond pr permitedha flesdolstian Kareofo rThel adjustalie t he.

oS5 1 fod A ey B30 0 et Wisebibty A R o0 °°
si de pl at es bolt 188e Theamjusting boltaiB8pidrtair, ekiznds throtigingn opening 180imtheng
e 2 e ol 185 it A TR v ooty TGRS, et o
retained i n g nipRBEH 160%AATISPAsRE i ¥bdttihG FélktibhsAPANEPtethounting
bracket 183. The opening 190 in the bearing plate 182 is slightly larger than the
diameter of the adjusting bolt 188 to aflow the bolt 188 to {aterally shift due to,
for example, flexing in the spring 170 during a conversion process.
The spring tension of the spring 170 may be adjusted by adjusting an
20 adjusting nut 198 attached to the threaded end of the adjusting bolt 188. As will
be appreciated, tightening the adjusting nut 198 causes the nut 198 to bear
down on the sleeve 194 and draw the adjustable stop 184 closer to the bearing
plate 182 which, in turn, compresses the spring 170 to thereby raise the spring
tension thereof. In a similar manner, the adjusting nut 198 may be loosened to
25 thereby lower the tension in the spring 170.
The sleeve 194 is threaded for receipt in a threaded bore in a swivel
member 199 provided at an end of the pivot member 160 opposite the end to
which the gear 142 is mounted. The sleeve can be rotated in the swivel
member to adjust the minimum spacing between the gears 140 and 142 as
30 desired.
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The | ocking device preferably includes a quick connect/dlsconnect pin 202

that 1o ngygbgshddserted through aligned openings 203 an 8}‘8@“ spectively
provi ded in 11e nounting bracket 183 and a nounting lu H"g nount i ng

lug may be in the formof a clevis nmounted to the machine frame end plate
206 (Figs. 2 and 9). The pin 202 may be renoved to permt sw nging of the
nmounti ng bracket 183 to its Fig. 9 position, as for clearing a jam is
Fig. 10 shows an alternative enbodi nent of the feeding/connecting

assenbly, i ndTEgheslirfifg radkey 188 iRAduntddite the Buibrosieifed 628y ARt | on t he
spring 170 and the correspondi ng nounting assenbly 180 are oriented in a

2?3 |C L i (r)nr;o ﬁﬁﬂﬁt'NQ“%QﬁJ%QQ\WNCé‘I provige fordateral adiystmgnt wéhga\t\clmr@ngt ravgl vg]; | E) Bg
componenPLogpt ot digBRG T ety 42 i EAKORY Rr 330 T abusd, 1l 07 1 °%
To thi s end. Ly 1 &l oL ehea  bureral s corr sspond Lo ke gonpongnt s in the
i s Lo e i
other. 25 The illustrated enbodi nents of a feeding/conne %[325 assenbl y 36

accor di ngheti behweqn ar eperating position (FigaB) ard aselease pasitiom{ known

prior ar t nbl

56 uti | oS HAER B E6ingd 16 WHRIAIRG pdkion 8| N RIS, 2552 Y
ass]tcenbl y J&? Oloélﬂgg gemcémeerdbl;amcmdueafqmi?dorﬁﬁnwmomwct pin muaamed In a
prererre enpnodl nen e CyCl e t b

The. Sth udnel b Mperteq tkeligh Algnests w@ém%&zae S0t Pemevay Srodiad i o0 o7 he
conponentyfe Hounfifg biseker 965 aRA Aol IaE POy THE metrtiglag HaRAh Stability

and rigi |ty, er enabli1ng the fee /connecting assenbl'y 36 to
wi t hst andhe farmny oi;ﬂ)clsvasn@mta taithe maclmon me engd Bhtﬂal’o% {Figs 2 m 8kial,

| .y h
pri g pri B2oRops 88 FemPrE bl FBhERb i iRBrud ek fia 8. K
spring t atssFigno positioe, moragaﬁﬁ@a]ﬁhom t he feedi ng/ connecting assenbly 36,-

the connected strip travels downstreamto the sev ng assenbly 46 whi h
severds for eF@plGkshawsan alterpative embodiment of { efeegmglc%nnectﬁ!g Y ¢

assembly, indicated generally at 202. Here, in an op_eratmg position the spring
170 and the corresponding mounting assembly 180 are oriented in a position
that is substantially perpendicular to the path of travel of the stock material 16
passing through the conversion assembly 20. The various components of the

20 altemative embodiment function and interrelate in a manner substantially similar
to that of the embodiment shown in Figs. 5-9. To this end', like reference
numerals correspond to like components in the Figures. Depending on the size
and dimensioning of the conversion machine 10 and other components, one
embodiment may be more desirable than the other.

25 The illustrated embodiments of a feeding/connecting assembly 36
according to the present invention realize several adv_antages over known prior
art feeding/connecting mechanisms. The feeding/connecting aséembly 36
utilizes a relatively large spring, extending the fatigue life of the assembly 36
further than if a conventional smaller spring were used. In a preferred

a0 embodiment, the life cycle of the spring is about five years. The structure and
11



the strip info a section of a desired length. Referring to Figs. -11-13,

t he severingﬁgﬁ’ﬁi§$nbly 46 includes an end plate 210, preferably nade of
nmetal plate a7 , mounted to and/or in the housi ng 33CIUSEA193
conversion assenbly 20. The end plate 210 has an upstream side 212 and a
downstream si de 214 and includes an outlet opening 220 therein through

whi ch the continuous strip of dunnage passes. The outlet opening 220 is
preferably generally rectangul ar shape and 15 has at | east one side thereof

formng a s NV e di ng

out | et open?éégﬁdfzrlgl (ﬁi’%ﬁpﬁoﬁh %ﬁﬁ%&%}%éﬁﬁgéﬁ?g%ﬁﬁ%gg%@yggr avel of
thef st og Ik rrprogﬁdeag%rea&r sihb@'&ylﬂendiﬁgiyﬁtﬁwttel penabing 3he ﬁeghir@ﬂmrr]lﬂagﬁnd i kewi se g
pref erably nade t te material,, | unted. to e downstream si de
214 of the Qﬁ%erﬂtﬁ)i@gqgﬁhﬁi%ﬂgfﬂ&? _“QRI\?é'?ﬁ‘Pﬁ'atﬁa nypripg sneetsieek on and a

cl osed posj mdiérial Aespetritghbaner §rags sﬁéettsﬂ%kl}hé‘l@ﬁa@3Q$é,%ér§sé‘oﬁ§¥ﬁpie”9 edge
232. in the open position (frane sequence nunber 1 in Fig. 13), the strip
of cushi ohi sBringprovides ferreasy dineahneasiuement apbiheraforzaijustmentef the ade 230

noves to it R kil on. (fr.ame sequence nunbers 6-7 in Fig. 13), the
severing ed Bﬁé@%ﬁg‘fjﬂﬁg{eﬁp&@é @0 25 coacts with the severing edge 222 of
the outl et Openlﬂﬂmﬂﬂ'&fébﬁhghbnﬁébﬁﬁ?\a%emb 136y theGormletiel stip Ravel oni ng. The
novabl e bl ade 230 has one end 230a (the left end” In Figs. 11-12) that is

pi votal |y c8aWnEramn tthe savaring assesmbiy 4futhidhsevesmforr@mpiney fefiNgn cr ank
240 1s Connﬁﬁﬁgpfrg?%s%%ﬁ o?éﬁeﬁ%téﬁgthphéf%n raﬁ{?sa 1130k QRvErigy ST er 30

assenbly 48 I n operation, not 1 on 240 Thparts a circul ar
18 WO 0140 7 Zssenly 460dvdesi @Bendrplate 10, prefembleinade ofl mesd pladé mdteriatovabl e

bl ade 230. A tde b 244 i d t h d pl at 0 j t abl
f agt gner s Zwte%rﬁdémdﬁ Ftllé n?’%%g of %‘g c?f‘?%fg%’f‘fs?%@g‘yﬁun gﬁ{%%l‘ame ablee
bl ade 230. ‘phtte 21t1Bas BAUpeFOAm(sidee217 4hh doRfisiredr sidedBi4 dnl ihdluideé t he

nmovabl e bl ade 230 includes a slot 254 for slidably s engaging a suitable
f ast ener 25@n oitietppening 22Gthessin throegh whishithe confisiuous stipuaidutngge t he end

Do 210, PRl et BTG o L PABR SRR B 8,51 h 0
t he pat hidehaseatichyt oreesidé therédfdomting la, severindedge 222t The end plate 210
' and its corresponding outlet opening 220 lie in a plane perpendicular tc the path
of travel of the stock material 16.
A generally S-shaped movable blade 230, likewise preferably made of
metal plate material, is mounted to the downstream side 214 of the end plate
20 210 for movement between an open position and a closed posijtion. A straight
portion of the blade 230 forms a severing edge 232. In the open position (frame
sequence number 1 in Fig. 13), the strip of cushioning may pass through the
outlet opening 220. As the biade 230 moves to its cIose@ position (frame
sequence numbers 6-7 in Fig. 13), the severing edge 232 of the blade 230
25 coacts with the severing edge 222 of the outlet opening 220 thereby to sever
fully the strip of cushioning.
The movable btade 230 has one end 230a (the “left end” in Figs. 11-12)
that is pivotally coupled to a distal end of a miotion crank 240. The motion crank
240 is connected to a shaft 242 powered by the motor and motion transfer
30 assembly 48 (Fig. 2). In operation, the motion crank 240 imparts a circular

18



enbodi nent, defines a linear path. The conbination of the circul ar novenent
of to the d 230a of the novable blade 230 and th ' ransl ating
novenent vg‘?&;’ﬁzﬁri ght end 230b of the novabl e bl ade 238’%&%@@1’%% bl ade
230 to nove as shown in the illustrated sequence of novenents in Figs.
13/1-13/16. It will be appreciated that one rotation of the shaft 242 w Il
nove the novable blade 230 fromits open position to its closed position

and back to its open position. 15 The fasteners 246 and 256 have associ at ed
t her ewi t iImationdo dipe lefignd?Zia ¢fdehg movable btpdéﬂ@ﬂ ABguide bar P44 wmshers, etc.) -

g nst PR Ien 0 AR DY el BSlare 28 o bor 4 SHBEMAT BT < 246

and 256 Muaablwecéiﬁﬁ%Itrmmozﬁelermud@zao awhé%tmmzxwm@é;mgm decrease
the biasing force on the novable blade 230. 20 Several advantages are

real i zed epdéin figevibli2) of the savable biape 230 dndudes @ slob 54 fier didablyi ng assenbl y
46 of th f

Yo ot i b oryBRETER sBpRasRer 208 QRN dfin ASRREPbYsiduaerdlE " O
andbaflj_ ;Jsmumed ttﬂhecéd tnd;?hmmmtel%s'tslnspﬂm c&dmeratimlpengmics ?eéastﬁne:gned Ior
stabl |1 riqQlLal O sustaln al e convertin
sheet st éé%qﬂﬂ‘é‘g‘?%ﬁ gBpee @PVWBQW@F%F@& g?ﬁ@éf’? hﬁ'&@\(ﬂ?ﬁt erial Theg
limted nydHesa®hlo n@g&ﬁ Qihsdbﬂhéﬁl e%mtm«wmcw .mué flugFatedmi nt enance of

t he severing asse Ref errl nowto Fig 4-17, the severed section
of connemchmﬁnhgeﬁnesahwa patho aoanmtlogsxféine pisculan meverseetinfl y 280

{unnei® pabd et e8ha51 ftnkitholiis haok Al 49 RBR) bauaiG BleRehCr o m an
exit ChUtdfthél' AghtCetidZ3DLosf thé hesvaibleblada 280 catsss tHeblade 230 ¢venayes from the
post-severing gui de assenbly 280 where an ogerator nove f{he coi ned

strip f rcﬂﬁ%h?@"b‘ﬂﬁb%#l@ﬁﬁﬁteﬁsﬁﬂqﬂﬁécqef mEYeRR “l':r‘gsl:l"éi1 1§/361# Wl shutter or.
cl osure néﬁﬁeg%g gf SMORRAkicH oﬂhe%hgﬁ‘@ét\ﬁiﬂ’ﬁm\féﬂﬁe?ﬁ fo higgé severing

gui de asse upstream of the exit openin e conversion
machi ne 1280 frcbra itslapendosifionito @sSiosedrpasitiontand bankstnufamneg posdisnct to be fed

O e O b ort AU 268 a5 o QAR M Sty S 28070
(e.g. wave springs, Belleville washers, etc.) which resiliently bias the movable
blade 230 and its severing edge 232 against the downstream side 214 of the
end plate 210. The fasteners 246 and 256 and spring bearings 260 may be
adjusted to increase or decrease the biasing force on the movable blade 230.

20 Several advantages are realized over previously known severing
assemblies by the severing assembly 46 of the present invention. The severing
assembly 46 is made of relatively few and simple comporients. making the
manufacturing, assembly and adjusting thereof relatively simple. The
components are designed for stability and rigidity to sustain the rigors

25 associated with converting sheet stock material, especially heavier grade sheet
stock material. The limited number of parts aiso reduces costs and simplifies
maintenance of the severing assembly 46. _

Referring now to Figs. 14-17, the severed section of connected dunnage
travels through a post-severing guide assembly 280 (Figs. 16-17), which

30 includes a converging portion 284 and a rectangular tunnel portion 288 that
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assenbl y=46, in the opposite direction, inwardly through the. exit opening.
10 The shutter device 52 includes a pair of eccentric rollers~-294 and 296
di sposed subsW¥&8¥173¢3 y parallel to one another to form a vBET/HE084193
rectangul ar- shaped gap 298 therebetween. The rollers 294 and 296 nay be
rotated between an "open" position (Fig. 15) with the gap 298 enlarged to
permt free passage therethrough of a section of dunnage and a "cl osed"
position (Fig. 14) 15 with the gap 298 reduced in size to inhibit foreign

D et s o oM Baife B d R olte, STELIY SOV ElHo ot iR b '

severing asse 4 romthe c rollers 294
and 296 are remerga&frgmﬁaerpoeﬂsmnnggurdeearsdembbr zeo\pmre anfopevatot mayg pl at es

300 and 302 formn 0 i deg of the,tunn é) tion 20 of exit chute.
The mounti ng "BF‘;QY%?‘%&E“% 3 a\eocoé"ﬁﬁ"/s!ﬂ“ mﬂ&H’é aéusi ng 38 of the
conversi on assenblag shewnA§ FigsO16-17na Ehgtterjtﬁcldsh?e 89\}1&@52 ididposedatar e

oriented relative to one another so that when the offset portion of the
rol | er 2945 |@wstreem@mddﬁmﬂm-sem@nmgmdeasmbly&&O@rdtup@tre@mr@rh@ge i's

directed up oo ol{ler 2 ien by a

not or 310 an 8%@@9%5‘?0%8@% ﬁgcﬂ_ggﬁl&)t |Tl(5‘% %uﬁ%rs ee‘%%?té%é%%ﬂ%%%& whi ch

are nount ed tumshrbamgmmﬂuang: bété&out?:m(bne%ree:ﬂmvrthmugﬁlﬂga edifopdrtirgg oot i on
r ses a flexjble nsfer ?'! nent 320, such as a

t f
dz)ﬁglseegigzze%gbl"%/s"&?""f‘ \fﬂf%%mér lﬂeaqw&'@?ié shaccess Ig thesevetiged over and
cooper at es W ds3eiBlykety %ﬁ%o}:@b@ﬁ&&ﬁ&téﬁ%ﬁ?&y%@h@ﬁ&%éﬁt&% dto the

ends of the respecfive eccentric rollers 294 otransmt Z0 WD
01/ 17763 BCT/ USO0/The shettensigvine §2 includes amainal eceentric rallees-294oansh296 ) thereto

330 and 332 Swoaed SURR I ERIRIBe ofé ABderth 1y FValiitp et 1S °
the "backsi deshapéd bap 288 tharbbetweehaThkesliers ggze ahd &26 may be potated over the
pul | ey or sprocket 326, thereby causing s the or sprocket 326 and,

consequent | y,batweenan &pen position Frig e with th@lgépégﬁrﬁm%fgﬁi’ pemitfrefoposi t e
that of the SEREAM hbrdiRouBh of dectith ¥f GiRAgR Bnb'dclobdaboditih (Fid hupt rat ed

enbodi nent , se rota 1on o causes sI nul taneou
count er cl askwithethe gapt498rediicadhio sizedterinhibit fareilh ebjezcfrem entdringik pest-
severing guide assembly 280 and the severing assembly 46 from the outside
thereof.
The eccentric rollers 294 and 296 are rotatably mounted at their ends to a
pair of mounting plates 300 and 302 forming opposite sides of the tunnel portion
20 of exit chute. The mounting plates are connected to and/or in,the housing 38 of
the conversion assembly 20. As shown in Fig. 16, the rollers 294, 296 are
oriented relative to one another so that when the offset portion of the roller 294
is directed downward, the offset portion of the roller 296 is directed upward, and
vice versa.
25 The rollers 294, 296 are driven by a motor 310 and reducer 312 coupled
to a motion transfer assembly 314, which are mounted to the mounting plate
300. As shown in Fig. 17, the motion fransfer assembly 314 comprises a flexible
transfer element 320, such as a double-sided belt or flexible articutating chain,
that is trained over and cooperates with- putleys or sprockets 324, 326 that are

30 coupled to the ends of the respective eccentric rollers 294, 296 to transmit
20



rotation of the eccentric roller 294. 10 Because the eccentric roller 294
turns C|Oﬁ5 /f,.,? s the eccentric roller 296 turns countercl ockw se as
shown in Fig . the shutter device 52 of the presentPGHKAMI¥h al so
operates to positively engage the | eading edge of a severed strip of
dunnage and push the severed strip fromthe post-severing guide assenbly:
280. is At the other end of the shutter device 52, the eccentric rollers
294, 296 have nounted on their ends for rotation therewith respective cam

di scs 34gtaver (thB fordd 6Praaatibnaf fioverhieat)thereth fr6m thé hiotosdfPand46a and. 346b.

cooperate . wth respective switches, preferably nmcrosw tches 354a,
354D, . 3F64ueRIP 12 ah pair of idier Rulleys\aespreckets 338 apd32 aredisnosed 294, 296 are

i DQ%A I A P t he shutt
dovi co SRIER HLRRY & sRbdke0SH ob Bt the bagllipsB Bl S0, L0 " Ssee
ar e act usansferssiemeht320isttedirad 0Bir4he polieyBdiGipracket 32@6; therebyt aalisingndi cat i ng

t hat the, of f set tior f ot i | | er. 4 296 di t ed
e 81 yiB SWpuoESirhcitz® and SonsRausnty, dheisccainé lier 20830 ieie 85 {5 1 ¢
i ts opena BRSdtionSppokits that oF thd\ecdentricionsr 2o bAg Ricdied I8 TR 17SF tRet uat ed and

the switches 354a and 356a.are non-actuated, indicating that the offset
por t i onsilléstrated embedimentcclpekwise sotation ghrerneton 810 causesct ed outwardly away

each ot LS,d e AT ' <Qf the
conver si Snulects S BicHRlok it To BB LP YRR cepl ol aded Bbbflis o7, g,
as desi rrethtionfoftthe ecvdrdric Ailler 284ducer 312 and notion transfer 30 assenbly
314. LI WO 01/17763 . PCT/ USQQ/ 2419 A photoce|l 360 is nmoynt to the
mount¥ng pl at® G\?G'_ﬁeiﬂb? CHFFIY G '85§%H"8$ °{°ﬁgwi§ﬁél§ég‘é_§cﬁ?mﬁ°§‘§gﬁ on of -
dunnage 7gsithdlourtefciRiiiie ZPshdwi iINFIG. 16)8he SRGESHddvice 52 6he 294 and 296.
The photocell may be used in a known manner for automatic production of a

new pad R¥gsentdnyentionslseaperatestoqesitivelyesngage tae leagdingredgectigh t he i nvention
Do o oy RRLSBRERReA B B BRRF S A L oBBIBARES (o e
ski | | ed guidé hssembly®8Bn readi ng and understanding this _specification :
and- 1 e annexgng oliiar shet of the BRliter device 55 HRE Scbehtiid rolses 294 206
have mounted on their ends for rotation therewith respective cam discs 3443,
344b, 346a and 346b. The cam discs 344a, 344b, 346a and.346b cooperate
with respective switches, preferably microswitches 354a, 354b, 356a and 356b,
to detect whether the eccentric rollers 294, 296 are in an open position or a
20 closed position. For example, when the shutter device 52 is in its closed
position (Fig. 14) the switches 354a and 356a are actuated and the switches
354b and 356b are non-actuated, indicating that the offset portions of the
eccentric rollers 294 and 296 are directed inwardly toward each other. Similarly, .
when the shutter device 52 is in its open position (Fig. 15) the switches 354b
25 and 356b are actuated and the switches 354a and 356a are non-actuated,
indicating that the offset portions of the eccentric rollers 294 and 296 are
directed outwardly away each other. This information is communicated to the
controller of the conversion machine 10 which, in turn, controls the starting and
stopping, as desired, of the motor 310, reducer 312 and motion transfer
30 assembly 314. 2\



la functions performed by the above described integers (conponents,
assenblies, devices, conpositions, etc.), the terns (including a reference
to a "neans" WOMAH63 t o describe such integers are intendedcrasamadspond,
unl ess otherwise indicated, to any integer which perforns the specified
function of the described integer (i.e., that is functionally equivalent),
even though not structurally is equivalent to the disclosed structure which
perforns the function in the herein illustrated exenplary enbodi ment or

embodi nrents of the .,inventiqn. I n addjt|on, ile. a ticular, feature of
the invention nma Wéé}@ceg]@ ‘ﬁ@W’?ﬁS&G’t BGW"WQ plate Q@&th?‘?{?%@ﬁcgmbne of
several il usfihaprieREDEA gsafoa,ofgung@aaéee@wﬁg iﬁgb{%ggp ggé'ﬂétvi&‘ﬁ,tﬂét h one or

nor e ot her featur_es of the other ments, a e 20 desired and
advant ageousetcentrigmglieys 284 and 296+ Thephatoceh piaydye kapd. in aZnhown roanner 753

N1 r e ppreRe BESEkea S 7 BR psEREY el mibnbu Bl ng o 1

conversi og ¢mmmenbly which converts sheet stock material into a

t hr ee-di nensi onal 5 cushi oni nq_ product and a stock suraol %’assen’ol y for
suppl yi ng stock ritherghthe ipventipa hasheenshewnanddescioed wih Esgert tauppl y
assenbly bei g, ' C : i & O 1 nver si on
assenbly at a sE}ﬁg{egérﬁe%rf@o(gg‘%%éﬁgu‘&%%%f%%?%t%%?ﬂqlﬁ%ﬁ%ﬁgwgni ng
conver si on naeodir teeotherssskilletl dn the arhupdrareading andcurelenstanding $himck suppl y

nbly includ St || hol.der. nbl ti Il of
The® sheat o SAcRaftE i herafivespd tievrings. Raruiatcadatl i e iole ng one or
nor e 1 ot alabiufctiots! petfaRAd by HRIAIVE ddafibedintitiérd (CARPEALAR, ddschitfiepat h of

the stock material and engage an outer periphery of the stock roll for
advanci ng t hdeviess, eerspasitinnsepical therfernas tingiuding a reference to a "means") used

to describe such integers are intended to correspond, uniess otherwise
indicated, to any integer which performs the specified function of the described
integer (i.e., that is functionally equivalent), even though not structurally

15 equivalent to the disclosed structure which performs the function in the herein
ilustrated exemplary embodiment or embodiments of the invention. {n addition,
while a particular feature of the invention may have been described above with
respect to only one of several illustrated embodiments, such feature may be
combined with one or more other features of the other embodiments, as may be

20 desired and advantageous for any given or particutar applicatign.
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3. A cushioning conversion nmachine as set forth in claim2, wherein the
roll suppgyde ers conprise respective driving rollergs_that extend
substantigf‘?fﬁ'?@ full width of the stock roll. 20 4. Aigﬁﬁ?"gﬂpﬁg
conversi on machine as set forth in claim2, wherein the stock roll hol der

assenbly includes a notion transmtting—assenbly for driving the one or

nore rotatable roll support m‘ggrt at a substantially constant rate
t hereby feeding the stock nat qﬂ Sﬁ‘ﬁ

Been dntially constant rate. 25 5.
A cushi oWHHl iselainssdison nmachi I H in claim2, wherein the stock
rol | hol der assenbly includes k roll guide nmenmbers for
hol ding the stock roll on the rotatable ro support nenbers. -23 |

ERER 11111111| i |éE%%%&"'l“nb:qdppéﬂéioncmg\g‘lﬁé/cg)z‘g’ggm P'Héomm{m Has Been

Repl aced PCT/ USOOI A" cushroni conversion machi ne as set

fort h i nassembiyawhicihesmvents sheet stobk nsatental intorethirss-dinsersionad at abl y nount ed
to the guide nenber ' ionih?gsconversi on chine as.set forth in

LD ai s Syslomg Praddtand &RRr SHRPIY SSSRTIRNE fOTHPPNEE.FOEK MAPTaIR | e

menbers HcEhvardiby a&@&ﬂbly&he%t&él@éﬂﬁﬁiﬁi BEserRBly BBl et BadRansst forth
inclaimb, wherein the stock roll gui de nenbers conprise end plates

di sposed theiftacl matedalto the eenversion asserdbly &l gsubstantishscaistamsupplyck rol | .
10 9. A (‘;#&%hi oni ng conversi on machine as set forth in claimb5, wherein the
stock rolTgui de nmenbers conprise a pair of respective gui deways for
slidably receiving therein stock roll end gui des coaxial wth and
projecting from the ends of the stock roll 15 ushi oni ng, conver si on

( 0. A
machi At as _se?- f orP‘_fF‘ﬁsh'Oé‘!"Q %@?%P@FﬂmetW%ljﬁPrgb MLWReED o pair of
slots deig ok 2upplyRsBRbly hAlidt 8 stdckabil hBlder assembly for supporting a

“roll of the sheet stock material, the stock roll holder assembly including one or
more rotatable roll support members that extend transverse to the path of the
stock material and engage an outer périphery of the stock roll for advancing the

15  stock material therefrom.

3. A cushioning conversion machine as set forth in claim 2, wherein
the roll support members comprise respective driving rollers that extend
substantially the full width of the stock roll.

20

4, A cushioning conversion machine és set forth in claim 2, wherein
the stock roll holder assembly includes a motion transmitting assembly for
driving the one or more rotatable roll support members at a substantially
constant rate thereby feeding the stock material at a substantially constant rate.

25

5. A cushioning conversion machine as set forth in claim 2, wherein

the stock roll holder assembly includes a pair of stock roll guide members for

holding the stock roll on the rotatable roll support members.

5
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end gui des. 20 11. A cushi Qﬂﬂwhi ne as set forth inclaiml,
wherein the conversion assenbly includes a Teed notor which feeds the
stock mat eri W0 01A160ugh t he TovShen HisRedGmaaP! vV at a firswecrasemand the
stock supply assenbly includ¢fginl tor for driving the stock roll
hol der for supplying the stockiffifiH HM!MM a-second rate. 25 12. A

cushi oni ng conversi on nmachi ne 3 C in claim1l1ll, wherein the second
rate is faster than the first rate so as to forma loop in the stock
material as the stock material travels fromthe stock supply assenbly to
the conversion fssendreyshiguing copvarsionimaghineas setiforth in glaim/gs wherein763

PCT/ US00/ 24 ' hesh y = 1~ ~~I1 1"
|~ 13. A cui‘ﬁ%f)orll';grqg 8@nver%§g%r§n§§%?§§%§ﬁ§g?ﬁtgfﬁeﬁmg g%elr'ﬁ'lz, wher ei n
the stock supply assenbly further includes a sensor for detecting a size of

the loop and a gontrgller, for controlling.the first and .,second r.ates of
the motors in rzspo .8“?‘?}09‘59&05\6?@@&'5?‘&%a‘%’%ﬁtﬁ?éﬁH‘i m BFi bed 1 00p
size. 5 14. tHe Sl6ERTANS gelided'{Rhé 's%kfi‘@lFQt'xiaé mEMBETS $lal Bradtyfegy er St on
assenbly which converts sheet stock material into a threé-di nensional

cushi oni ng product, the conversion assenbly including a connecting assenbly

Frrot of nanich 18 roucuSBing Bhy@RRa3Reis &7he B in 8 SR, e, *and
sai d carri ernhdelodl rolEgiidé arimberd comprise &/d platay digpdsed adjacent fodhat i ng menber

carried thereby towards the second rotatin
respective-side edge portions of the stock roll.

10 >
9. A cushioning conversion machine as set forth in claim 5, wherein
the stock roll guide members comprise a pair of respective guideways for
slidably receiving therein stock rolt end guides coaxial with and projecting from
the ends of the stock roll
15
10. A cushioning conversion machine as set forth in claim 9, wherein
the guideways comprise a pair of slots defining a guide path for the stock roll
end guides. '

20 11. A cushioning conversion machine as set forth in claim 1, wherein
the conversion assembly includes a feed motor which feeds the stock material
through the conversion assembly at a first rate and the stock supply assembly
includes a supply motor for driving the stock roll holder for supplying the stock
material at a second rate.

12. A cushioning conversion machine as set forth in claim 11, wherein
the second rate is faster than the first rate so as to form a loop in the stock
material as the stock material travels from the stock supply assembly to the

conversion assembly.
30 FAY
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menber. 15 15. A cushi oni W,ﬂ,ﬁﬁﬁh@e as set forth in claim 14,
wherein tyagofPudsi €r 1S pi alTy connected to a pivot %ﬁfs m&iﬁsr ot at abl y
supports an; idler shaft, th hgeﬁllagfsee%haﬁliced:arryi ng the TP at | ng feed
menber. 20 16. A cushionin hine as set forth in claim15,
further including a drivi %mﬂmmm!& y mounted to the frame and

havi ng the second rotating rried thereon. 17. A cushioning
conversion machine as set forth in claim16, wherein 2s the carrier is

resiliently bitssed A eushigting benverdion nidvhirie aSef Beth in tlaim f2ewheriber _
carried thereon toward the driving shaft and the second feed nenber carried

t hereon shestogksuppiy ssembivfusthepincludes assenser fafdatedingisize of the bet ween

Shoet e PR aRA ALoqrRIE! o1 bbmlig, s ikt anfigecbf sl ofthe Incletf 7 PP, T
A cushi onesponsentocsaid detectiom forenaistairdng & @redcribeddoap sieds, wherein the

carder is selectively adjustable in such a manner that the idler shaft is
novabl & towards and away fromthe driving shaft for adjusting the distance

bet ween t he fiftﬁt fm&@éﬂi&ﬂnéﬁéﬁbéﬁah%am é&]ﬁpﬁﬁﬁ@_ﬂ%@éﬁdd‘g feed nenber.
5 19. A cushi omgg conversion machine as set forth in claim 14, further

i ncl udi ngassemhinwhich cesveris sheetpienk matadalibina shresdlimensiondi t i on wher eat
L o2 A Bl AP Lol Y HadaBh Saraem By [ Sr0%, o
the 'o freompdskg:carry along with it the carrier-. - _
10 a frame; and
first and second rotating feed members, the first of which is mounted in a
carrier pivotally mounted to the frame, and said carrier being resiliently biased
for urging the first rotating member carried thereby towards the second rotating
member.
15
15. A cushioning conversion machine as set forth in claim 14, wherein
the carrier is pivotally connected to a pivot shaft and rotatably supports an:idler

shaft, the idier shaft carrying the first rotating feed member.

20 16. A cushioning conversion machine as set forth in claim 15, further
including a driving shaft rotatably mounted to the frame and having the second

rotating feed member carried thereon.

17. A cushioning conversion machine as set forth in claim 16, wherein
25 the carrier is resiliently biased to urge the idler shaft and the first feed member
carried thereon toward the driving shaft and the second feed member carried
thereon so as to apply a pinch force to stock material being fed between the

feed members.

25

o c L " S *



20. A cushioning conversion machine as set forth in claim19, further

I ncl udi ng a bi asing nenber interposed—between-the carrier and nounting
assenbly for wesiAizent|y biasjng the carrier relative to tperkesniiond
assenbly is thereby to urge t @iapliced) f eed nenber toward the
second rotating feed nenber. P #ling conversion machi ne as set
forth in claim 20, wherein thelE ahpEr conprises a coil spring. 20
22. A cushioni ng conversion machine as set forth in claim?20, wherein the
spring nenber conprises a | eaf spring. 23. A cushioning conversion machine

conpri sing a convéBsi o cashiering epnveraian snachineas 6t forifbBrclaifoth whereipi al
into a threeydi | ' | |y

i ncluding a §€%§5ﬂ§5@§§?§§n{3§'¥BS‘S'%‘raé’feﬁ@e%?@a'@g’@“&?%g@on isﬁégﬁé;bst rip of
dunnage i nt o nxR@bletowracds sndiasay framl the dtiving Shaft for adjusting theodistahee cont i nuous
strip has passed throygh the conversion assenbl he . seyvering assenbly
conpri si ng: ﬁ’ft"l’?e," the; |rg.tia§pg ?qeq nemger @i&f&%b@%%% rﬂ%f‘%erSheet Has
Been Replaged PCTIUSCQOI 24193 IILLI Lttt 1t (rl a novabl e bl ade

nmounted to a coacting nember having a severing edge, the novable bl ade
bei ng in sliding d48gagArushioningiconyersiopanaching arssiderthincclaimoihiuéEhaset ween

an open position.whereat a stri f ; vabl e

bl ade and se\}'é‘ﬁli’qigg 3(55%“%'{'?8 ags%rﬁglg&o%&aﬁ%gdﬁg@g @%%ﬁ%‘éa tgP %l ade

coacts }M; h tob&iewwaﬂmawqgtm;frdm@h 00&ar ::e@eli)mrda@d bla_rn'é‘ng‘e_elaytdtaol sever Ithg

strip o unnage, a first end of the mpvabl e e_bejin i vot coupl e

to a notion dﬁigﬁﬁed W‘%%Whﬂ?ﬁbthﬁim@?ﬂ%ﬁg ﬁ?ﬁ?’?‘g‘; i free tb&vgta?\hoé'ghﬁé endpof

t he novabl, t?{}a?ﬁ’@aﬂ@&%ﬂgalgﬁgmhﬁﬂ' Bhipr providing a translating pivoting
t ena;

novenment o e secon sO and a notor for rotating the notion crank
which transmts circular notion to

20. A cushioning conversion machine as set forth in claim 19, further
including a biasing member interposed between the carrier and mounting
assembly for resiliently biasing the carrier relative to the mounting assembly

15 thereby to urge the first rotating feed member toward the second rotating feed

member.

21. A cushioning conversion machine as set forth in claim 20, wherein '
the spring member comprises a coil spring.
20
22. A cushioning conversion machine as set forth in claim 20, wherein

the spring member comprises a leaf spring.

23. A cushioning conversion machine comprising a conversion
25 assembly which converts sheet stock material into a three-dimensional strip of
dunnage, the conversion assembly including a severing assembly operative to
sever the continuous strip of dunnage into sections of a desired length after a
length of the continuaus strip has passed through the conversion assembly, the

severing assembly comprising:

7 6
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the first end and sliding nmotion in the second end of the novabl e bl ade,
the combiyeahipes of the circular motion and translating fnvotlngsnntion
bei ng operatlve to nove the mlsmeetﬂamemplaeea open post its closed
position. 95 . 24. A cush|0n| chlne as set forth in claim
23, wherein the sliding rrecha rlﬂﬂ pi n-sl ot nmechanism the -
second end of the novable blade | sl ot, the coacting nenber
including a pin slidably received in the sl ot for gui di ng novenent of the
second end al amgovdbie blatib nddurited tona dohstirigeriber hatinge seserhg edgg, pi voti ng
e bl ade_  about the trans|ating axis of the pin. 25. A

novenent of the Qﬁ%

cushi oni MR EI?H?@ beipgin,gliding ergagesnent with theraacting mamheriand ¢ he
severing ek &%l rip of 25
dunnagegpassglséeézigkeﬁ %ﬁ?ﬁ%ﬁﬁ%rﬁglaknmﬁac |ﬁr‘:4e%b§s?nés§]§aﬁrtﬁ inclaim
23, wher detweanmthemaovdhle bladecﬁndtSByeﬂhg’edgemdsa clbsedipositibrewhesed® from t he
open p05| l on .t i tion,and bac to t open p05|t|on 30 27
11111131 4 ‘F Rﬂ"l"?ﬁﬁlt{'ﬁ‘fe ???‘i%? Y"'t&q © RPETINg gy T??&QHW‘E‘ BPhet Has Been
Repl aced thiérébi i oévi4 1983 stribf dafiduhhhgé,f ~— fI f fI ~~f 27. A cushi oni ng

conversion machine as set forth in cla wherein the novable blade is
subst ant i al | yadirstendef ?H@W&#édﬁbﬁtﬂgﬁvﬁﬁw peupted oy Bptiop sk f or i ng a

severinggd&g r the first
and secon %r%'&glna?ﬂgﬁg‘ é%?’z %.%‘?@fﬁﬁ@g?@%ﬁfﬁéﬁgﬁgb@g set forth
i n cl ai m&2@echanismifor prokidirfg a trandating pivbtieg movahient bf theéssecendiendrhed to a
di stal end of the motion crank. 294 A cushioning conversion machine as set
forth'na@%aim 23, wherein

a motor for rotating the motion crank which transmits circular motion to

the first end and sliding motion in the second end of the movable blade, the

combination of the circular motion and translating pivoting motion being

operative to move the blade between its open position and its closed position.
15 . .

24. A cushioning conversion machine as set forth in claim 23, wherein
the sliding mechanism comprises a pin-siot mechanism, the second end of the
movable blade including a slot, the coacting member including a pin slidably
received in the slot for guiding movement of the second end along the path

20 defined by the slot while permitting pivoting movemenf of the movable blade
about the translating axis of the pin.

25. A cushioning conversion machine as set forth in claim 23, wherein
the severing edge forms a side of an opening through which the strip of

25 dunnage passes.

26. A cushioning conversion machine as set forth in claim 23, wherein
one revolution of the shaft moves the movable blade from the open position to
the closed position and back to the open position.

30 | 17 I —
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10 a guide bar is nounted on—the—ceacting-nenber to resiliently bias the

novabl e bla inst the coagtiwg nmenber. 30. A cushi oni ng conversion
machi ne conpgﬁgsﬂgﬂg conversi§$$ Soeabdeen Replycedh converts sREBUSMORZE8K
material into a three-dinensioq; : iifftous strip of dunnage, said
machi ne conprising: a severing g tive to sever the continuous
strip of dunnage into sections of a desired length after a desired |ength
of the continuous strip has passed through an outlet opening of the
conversion assenbPy, aA cexhibninwWoRvetsRPRARAThIRNSEITERNPE a2, S@EREhNY
assenbly for . 20 receiving therein the severed strip of dunnage, a shutter
devi ce di spodbemovableizdesis substaptiallyi Sehaned; the middie portior of thecS-shanad: er
devi ce incl udy oy ' ' jally
paral Tel 1o b Sufifls SiveBhgEHbp ia Y ol BotlbiPBLAE SRR ¥\ oy
upon r ot at i orforsfing thecfiretbarehsedondrend|partionsar i es bet ween an open position for
permtting passage 25 therethrough of the dunnage material in one direction
and a cl os&d position that inhibits foreign objects fromentering the exit

chute of the rmachpge fA@ﬁhﬁibﬁingtcbﬁoersréhrrﬁééﬂi%s Sét-forkh FHABINPES Reher@RY T Si on
machi ne as set forth in claim 30, wherein 30 the rollers are rotatable to

enl arge the dapfirsbepd phihe mevable blade ds attached §n adfistal ermipftha motion toanki 1
1112111121222 1111 WO 01/17763 PCT/ US00124193 section of dunnage or to
reduce the gap to inhibit foreign objects fromentering the exit chute.

32. A cushi oni ng @6aveAgushioniagitoneersionIedching adsétfordh i chidd23, Miesréihn 5
the eccentric raqllers, are %A)veg}%ia a notor coupled to a notion transfer
assenbly. 338 W%sﬁﬁ 15 M IRB AN Eresceacting mamber 3Q resdiently pas themovabls, 30,
wherein the yiIRid fhindt MSESActiRg PRdHber. conpri ses a flexible transfer el ement
that is 10 operative to rotate”one of the rollers clockw se and the ot her
of the rollers counterclockw se. 34. A cushioning conversion machi ne as

set forth in claig30, \wiehiShilg conversion machine comprising a conversion
assembly which converts sheet stock material into a three-dimensional
15 continuous strip of dunnage, said machine comprising:

a severing assembly operative to sever the continuous strip of dunnage
into sections of a desired length after a desired length of the continuous strip
has passed through an outlet opening of the conversion assembly,

an exit chute disposed downstream of the severing assembly for

20 receiving therein the severed strip of dunnage,

a shutter device disposed at a downstream portion of the exit chute, the
shutter device including a pair of eccentric roliers disposed substantially parailel
to one another thereby forming a gap between the rollers that upon rotation of
the eccentric rollers varies between an open position for permitting passage

25 therethrough of the dunnage material in one direction and a closed position that
inhibits foreign objects from entering the exit chute of the machine from the other
direction.

31. A cushioning conversion machine as set forth in claim 30, wherein
30 the rollers are rotatable to enlarge the gap to permit passage therethrough of a

29
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the shutter device includes one or nore switches for detecting whether the
15 eccentric rollers are in a position form ng an open position or a closed
posi ti on. WOM/7I83 cushi oni ng conversi on machi ne as set fBEWHSH0A4163 ai m 30,
wherein the shutter device includes a detector for detecting the presence
of a strip of cushioning product. 20 36. A cushioning conversion machi ne’
as set forth in claim35, wherein the detector includes a photocell.

FEErerr el Hblr 11212 11 11l This Sheet Has Been Replaced T11HIT1HI1I
FETT 11T deckibn ¥ Blnnage or to reduce the gap to inhibit foreign objects from entering ‘
the exit chute.

32. A cushioning conversion machine as set forth in claim 30, wherein
5 the eccentric rollers are driven via a motor coupled to a motion transfer
assembly.

33. A cushioning conversion machine as set forth in claim 30, wherein
the motion transfer assembly comprises a flexible transfer element that is
10 operative to rotate one of the rollers clockwise and the other of the rollers
counterclockwise.

34. A cushioning conversion machine as set forth in claim 30, wherein
the shutter device includes one or more switches for detecting whether the

15 eccentric rollers are in a position forming an open position or a closed position.

35. A cushioning conversion machine as set forth in claim 30, wherein
the shutter device includes a detector for detecting the presence of a strip of
cushioning product.

36. A cushioning conversion machine as set forth in claim 35, wherein
the detector includes a photocell.
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