COMPACT DUNNAGE CONVERSI ON MACHI NE This application clains the benefit
of U. S. Provisional Patent Application No. 61/115,269, filed Novenber 17,
2009, which is incorporated herein by 5reference. Field of the Invention
The present invention is directed to a conpact dunnage conversi on nmachi ne
and i nprovenents to dunnage conversion machi nes. 10 Background

Dunnage conversi on machi nes convert a stock material into a dunnage product
that can be used to pack articles and thus mnimze or prevent danage
during shipnment. The dunnage conversion nmachines, also referred to as
dunnage 15 converters, COMPACT DUNNAGE CONVERBIONAMGCHINEhat converts a
stock material into a relatively thicker and | ower density dunnage product
as the stock material noves through the conversion nmechani smfrom an
upstream end t owar Thigapmidétlotclarhs thehemes bf ©.SnPRNGiondiPatere Wpplaatiort ype of

dunnage conversi gQn | ne nverts_a_sheet, stqock 20 rial, such as
paper, into a@h%ﬂ{ag&&@@ﬁ@.\/eﬁr i%ﬁ?&@* ‘é{ﬁ'grﬂjﬁé?%mqr P‘iﬁ Eerg@rp[yi nuous sheet
material is;5in¥afPby and longitudinally crunpled, and fixed in its crunpled
state. Exenplary dunnage conversion nmachines of this type are disclosed in

U.S. Patent Nos. 4,717,613; 5,123,889; and 5,803,893. 25Summary The

present invention provides a numbgg s thdiniOwesh features for a conpact
dunnage conversion_machine for converting a sheet stock material into a

rel atively thi cker Thenufesansisverdiaon é digated dea perorast HUNNRRR CORICERHSY ng and ot her
features of t [ [ ' ; Qeescri bed and

particul arly B@alch@\églﬂgL@&Pﬁgﬁﬁﬁgﬁ@%m\%%%{?gw ng description and
annexed dr#®m ngs setting forth in detail certain illustrative enbodi nents

of the invention, these enbodi nents Qaeék Fodnradi cative, however, of but a few
of the various ways in which the prinmg es of the ipvention may be

enpl oyed. 1 Dunnage conversion machines convert a stock material into a dunnage

product that can be used to pack articles and thus minimize or prevent damage
during shipment. The dunnage conversion machines, also referred to as dunnage
15 converters, include a conversion mechanism that converts a stock material into a
relatively thicker and lower density dunnage product as the stock material moves
through the conversion mechanism from an upstream end toward an outlet at a
downstream end.
An exemplary type of dunnage conversion machine converts a sheet stock
20  material, such as paper, into a dunnage product. Typically a substantially
continuous sheet material is inwardly and longitudinally crumpled, and fixed in its
crumpled state. Exemplary dunnage conversion machines of this type are
disclosed in U.S. Patent Nos. 4,717,613; 5,123,889; and 5,803,893.

25 Summary
The present invention provides a number of improved features for a
compact dunnage conversion machine for converting a sheet stock material into a
relatively thicker and less dense dunnage product.
The foregoing and other features of the invention are hereinafter fully
30 described and particularly pointed out in the claims, the following description and
annexed drawings setting forth in detail certain illustrative embodiments of the
invention, these embodiments being indicative, however, of but a few of the
various ways in which the principles of the invention may be employed.
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Brief Description of the Drawings S5FIG 1 is a perspective view of a
dunnage conversi on nmachi ne provided by the present invention in a vertical
orientation. FIG 2 is a perspective view of a downstream end of the
dunnage conversion nmachine of FIG 1. FIG 3 is a perspective view of the
dunnage conversion nmachine of FIG 1 10with front portions of the housing
renoved to display its interior conponents. FIG 4 is a perspective view of
an upstream end of the dunnage conversion machi ne of FIG 3. FIG 5
is an enlarged view of a stock supply assenbly portion of the dunnage
conversion machine of FIG 1. 15FIG 6 is a perspective view of a stock
supply assenbly portion of a dunnage conversi on machi ne such as that shown
in FIG 1 with a stack of fan-fol ded sheet stock material. FIG 7 is
a perspective view of a dunnage conversion nmachi ne provided by the present

invention in a substantially horizontgl orientati.on. 20FIG 8 is a
perspective view of an upst reéi}ﬁfb’é??ﬁ'%l?"o‘}”ﬁ%é%d‘ﬂﬁ%%ge conver si on machi ne
of FIG 7. 5 FFIG. 1% & perapquevesyier bl & dunnagacarvediotonathineeaenidedidlyi on of a

conversion assenbly in the dunnage conyersion machine of FIG 7.
FIG 10 is a gréer%rﬁé%ﬂ‘ir\)’@’!‘l\f’f‘én\/\?ﬁ?’%‘ﬁ'@{'erga%iom ustrating how stock material is

25| oaded in the copgepsd HPerdsseevENidw of a downstream end of the dunnage
conversion machine of FIG. 1.
FIG. 3 is a perspective view of the dunnage conversion machine of FIG. 1

10 with front portions of the housing removed to display its interior components.

FIG. 4 is a perspective view of an upstream end of the dunnage conversion
machine of FIG. 3.

FIG. 5 is an enlarged view of a stock supply assembly portion of the
dunnage conversion machine of FIG. 1.

15 FIG. 6 is a perspective view of a stock supply assembly portion of a
dunnage conversion machine such as that shown in FIG. 1 with a stack of fan-
folded sheet stock material.

FIG. 7 is a perspective view of a dunnage conversion machine provided by
the present invention in a substantially horizontal orientation.

20 FIG. 8 is a perspective view of an upstream portion of the dunnage
conversion machine of FIG. 7.

FIG. 9 is a perspective view of a downstream portion of a conversion
assembly in the dunnage conversion machine of FIG. 7.
FIG. 10 is a perspective view of FIG. 9 illustrating how stock material is

25  loaded in the conversion assembly.

FIG. 11 is another perspective view of the conversion assembly shown in
FIG. 9.

FIG. 12 is another perspective view of a downstream portion of the
conversion assembly.

30 FIG. 13 is an enlarged perspective view of a portion of the conversion
assembly of FIG. 12.



FIG 11 is another perspective view of the conversion assenbly shown in
FIG 9. FIG 12 is another perspective view of a downstream portion
of the conversion assenbly. 30FIG 13 is an enlarged perspective view of a
portion of the conversion assenbly of FIG 12. FIG 14 is a perspective
view of a portion of the downstream portion of the conversion assenbly of
FIG 12 illustrating how a portion of the conversion assenbly can be
renoved as a unit. FIG 15 is a perspective view of a downstream portion of
the conversion 5 assenbly of FIG 14 with a portion of the conversion
assenbly renpved, FEiGG14 1% peyspecher dgyeeta pastion ehedovastienin sentieash ther ti on of
the dunnage C%H@ér?bﬁﬁs(f@%@’d?@l@ﬁZ'ﬁlugtrati?'.gh w oﬁ!?ﬁof@h% dofivéragh her .
perspective view of a downstream portion~of the dunnage conversion nachi ne
of FIG 7. 10 d5etrably eeh Besomoved aoa unit. The present invention provides a

nunber of i nproved-f res. | C ' ine for
converting a sheetFlg’egé%%éqr%C@(e ﬁ%?%do%@@%g?@%ﬁ{tﬁig&@ﬁsﬁ&l ess dense
dunnage pr oducissenitigseriGeddt witles pbrtibpofithe ddnveisitnrasgemidy reprayeeént st ock
material fromja .l?;‘g %n t he copver.siofn Erocgssm f?Ci I]j ate inspection and
mai nt enance pr ocedUPedd St RRISRESIEHSY Hed LPSEFY B‘Pr'gngdb%fjglm@pestock

mat eri al i n dicdohergm mheninsef RGA7.hel p to maintain nore uniformtension in a

I ti-pl heet stock pmterjal. Turni t dr aw FIGS. 1-4
orovi 46 vari ous vi ot 16 RSORSETHIERTGN LS ICaRPRRer B Rmchi ne 20

provided in acgAfsRepvemibMmbBendsfegent. i nvention. The conversion machi ne
in these figures is shown in an upright or vertical orientation and

i ncludes a'%air of feet 21 to support the machine on a tabletop or other
surface to output dunnage at a supi@iéfpbsdrion The conversion

The present invention provides a number of improved features in a
compact dunnage conversion machine for converting a sheet stock material into a
relatively thicker and less dense dunnage product. These features help to

15 minimize or prevent stock material from jamming in the conversion process,
facilitate inspection and maintenance procedures, provide for the support of a
supply of stock material in different forms, and help to maintain more uniform
tension in a multi-ply sheet stock material.

Turning now to the drawings, FIGS. 1-4 provide various views of an

20 exemplary dunnage conversion machine 20 provided in accordance with the
present invention. The conversion machine in these figures is shown in an upright
or vertical orientation and includes a pair of feet 21 to support the machine on a
tabletop or other surface to output dunnage at a suitable height. The conversion
machine 20 includes a stock supply assembly 22 with a roll 23 of sheet stock

25  material, a forming assembly 24, a feeding/connecting assembly 26, and a
severing assembly 30. A conversion assembly 32 generally includes the forming
assembly 24, the feeding/connecting assembly 26 and the severing assembly 30.
And a housing 34 typically encloses a substantial portion of the conversion
assembly 32.

30 In FIG. 1, a door 40 of the housing 34 has been opened and it is removed
from subsequent figures. The door 40 in this embodiment includes only one
panel, but the door 40 alternatively could include more than one panel, so that the
door 40 folds out of the way, accordion fashion, or opens from the center, toward
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machi ne 20 includes a stock supply assenbly 22 with a roll 23 of sheet
stock 25material, a form ng assenbly 24, a feeding/connecting assenbly 26,
and a severing assenbly 30. A conversion assenbly 32 generally includes the
form ng assenbly 24, the feeding/connecting assenbly 26 and the severing
assenbly 30. And a housing 34 typically encloses a substantial portion of
the conversion assenbly 32. 30Iln FIG 1, a door 40 of the housing 34 has
been opened and it is renmoved from subsequent figures. The door 40 in this
enbodi ment i ncludes only one panel, but the door 40 alternatively could

i ncl ude nore tdither letaw! pdercof thesmagHing 20 didowrio respective Lpiregotansf t he way,

accordi on fasgo%st{)&gﬂ% %%?tﬁeﬁ%@hﬁwg.‘%pﬁ%tﬁ%r panBVBY & t ho%isﬁwp%ﬁ cbigral sides

of the machin oward respective upstream an ownst Feam ends of the
machi ne 20. Artiod $sverimpassemby 30fdowhstrdaouditmgdo®d parel €0 snd dleo sagemovaty assenbl y

30 downstreamof the door. panel, 40, a | isr ved fr ubsequent
P gar e e o A BErdi R e A it Y 20w RIS R O ARG &
al so is remvealGi 1) solisemoead infsubsogasnt fifiire. YMita just thesepgraizel(s 42&nd42, and

44 renmoved, nost of the internal c onent s t he .machi ne 20 are
Recessi bl e f orhASpudt TR S el emponants of e bREHER FORE aohepsbie or
f eedi ng/ connegidpbglionsmerdPay. 26 draws the sheet stock material, in this case

a multi-ply paper, fromthe stock supply assenbly 22. From 10 the stock
suppl y assenbly 22inoReratien e fredieg/saneeting pesemtyy Shirans fsstheeii?end to a

downst r eam engnAdridl AehELREE BT MDA PESRIF oM B8 stk slipplPassempgrioedrdmt o a
dunnage product. This upstreamto-downstreamdirection genérally is

referred t® ashestogfyipply@pseambliu?s e stoskmatpral tevels rogwasiptreaB éabiog 22 in
this instance 4 [oF : - > support
the roll 23 tﬁg?g t’c.aét(a{ \;ﬁz%rﬁ.d?%ecoﬁoﬁr%laﬁé%h{?&@g% ﬁ\@ F%@g‘? fnirs?dér1 ?%@:aaé:ore about
whi ch t he one pmduptoridisplpsteanvio-ddvestrean dicsctiompenarally isieéervedimds aThe supports

46 support a fadyfh £xFENdh thd BEQUANI Ne it h iiORSERld nafuad that the

roll is free to € as the's erial’’i's unwoun erefrom The
st ock mat eri alpair hEatetallgpepacedisapporis dd $ta supperitting/ rol 28 drendhetwld@ v Tinl rdlk ansver se

Lt St s b S SR B BP FoBOM ol st 2, e
end of material are wound. The supports 46 support a rod 48 extending through the core
of the roll 23 so that the roll is free to rotate as the stock material is unwound
therefrom. The stock material then travels to a constant entry assembly 49 with
transverse rollers 50 and 51 that provides a consistent entry point for the stock
20 material that each ply shares in common before traveling to the upstream end of
the forming assembly 24.

From the stock supply assembly 22, the stock material travels downstream
through the forming assembly 24 which inwardly gathers and crumples lateral
portions of the stock material to form a crumpled strip of dunnage. The forming

25  assembly 24 includes a longitudinally converging chute 52 with laterally and
transversely converging side walls 54 that inwardly turn the lateral portions of the
stock material until they overlap a central portion of the stock material. A forming
member in the form of a tray 56 is mounted in the chute 52. The tray 56 has a
generally planar triangular shape with low side walls and is spaced from a bottom

30  or back side of the chute to minimize crumpling in a central portion of the stock
material. Other types of forming member are known and may provide suitable
alternatives. The chute 52 defines a path for the stock material through the
forming assembly 24 and guides the stock material to the feeding/connecting
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the formng assenbly 24. Fromthe stock supply assenbly 22, the stock
material travels downstream through the form ng assenbly 24 which inwardly
gathers and crunples |ateral portions of the stock material to forma
crunpled strip of dunnage. The form ng 25assenbly 24 includes a

| ongi tudi nally converging chute 52 with laterally and transversely
converging side walls 54 that inwardly turn the |ateral portions of the
stock material until they overlap a central portion of the stock material.
A forming nenber in the formof a tray 56 is nounted in the chute 52. The
tray 56 has a ageereblnl6.yOpé aideof the chuig bR dypicsinhe fant or tPpside derendiatl s and i s

spaced froma (}?\%(% 8@3&92{\ ggﬁg%orﬁ)egs‘?on%aéhg% RN Peh OTHE &%e'ﬁ's?a% #igmling in a

central portionh o mat e het types of Tormng nenber are
known and may chrie\bi2deadjatenbbbeoral thernoasing 84 . Eﬁﬁtﬂeymmatlemémﬂe\fmmm a path

for the stock mater,i al throu f.ormn 4 a esthe st ock
material to t B} E'QBGH%P%B% 8(Br4ﬁghq{opg%33%j%§§ﬁg%wea€séde é}gléeg(g{fuethe chute
52, typicaldy r?}drk@sftreeﬂértoracfbasptm|d§dmlefpmd1u5@foomspiwommmemen of the
conversi on machine 20, is op i de t he chute 52 i dj acent a
door of the hdRANGF HEAY SyB Iogﬁ“?%ﬁﬁd%ﬁﬁ{éﬂa drfi%ﬂ”ﬁ%;a%s Bﬂb'ﬂat?f'%,zhaind usi ng
a door 40 thatha@mnﬁe@dltm:mt/e@bﬁa@mrblmzimomﬁmgmﬁef@hnmgaaé‘s@&mszmt easi er
to access the inside of the chute for inspection, gf;}h%g enance, ?adl ng a

new supply of aé"ﬁ/@éihe&%’lg/%F@“F%Psseﬁ}%’ %?I(@&"P?W@nb OFRIRI R8T t hat
has jammed ingshe conversion assenbly 32, including the form ng assenbly 24
and/ or the feeding/connecting assenbly 26 downstream of the form ng

assenbly 2%, 10Thelledeedingiearoacive Epsantisdedipny theetepkameriah bretgbdhe materl al
through the fq(;rm.@gas@éaﬁ:g?hﬁn&éorﬁw@ ?Mﬂé;ﬁ)l ghsye%/fnfal %ﬂ%mpb%ms ina

central band o cru stri y Ccoi ni or stit ormng a strip
of dunnage hawrumgpléchstéy by caimiogrpl stitthinig) fpmmg)arstnp@ﬁéurmde ha\nreg lateralel y t hi nner

and narr ower %FEJM k?({plﬁ;o(\)/\;1 %&n%%nt?%?gatév&ggg@ﬁ&%gpg EW&%%%Q% ﬁ%gfé ly 26

includes a pair ransversé one shown)
mount ed for rd»taad.lfi'refab@ng/cmsﬁmgtasmtpﬁﬁ&ilnblediemwrmfdoraﬁsadseﬂwe st ock

materi al al ong a th between t rot rs t hey, connect the
over | appi ng | %9%952}8 r(%lﬁténgi MeRe? g& ?‘%ﬁ @ﬁ%rerf’%%%a%%ére%ﬂﬁ%ﬁl y
referred to apasiliéltaxbs degrie sockmateritigorigeasttingéteoomtetrotathgassenbl y 26 t he
strip of dunnage passes throg%h a severin

20 ass; I hat severs, such
as by cuttingMeHOSE & tBey e gh%@vegapm%gglqurg.o qtﬁgs?rgi/e,d ta[”

members 60 are commonly referred to as stitching gears. From the
feeding/connecting assembly 26 the strip of dunnage passes through a severing

20 assembly 30 that severs, such as by cutting, discrete lengths of dunnage from the
strip.

Similar conversion mechanisms are known. But the dunnage conversion
machine provided by the invention provides some improvements. Further details
of the conversion machine provided by the present invention are set forth in the

25  following paragraphs.

Returning now to the stock supply assembly 22, a portion of which is
shown in FIG. 5, the stock supply assembly includes a transverse member 70 that
defines separate paths for respective plies from the roll 23 to a common
transverse member 50 in the constant-entry assembly 49 at an upstream end of

30 the conversion assembly 32. In the illustrated embodiment, the transverse
member 70 is connected to the conversion machine 20 by a leash 72 connected
to each end, laterally outside the stock roll supports 46. Alternatively, the
transverse member can ride in a slot in a portion of the machine's frame. A brake
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Sim |l ar conversion nechani sns are known. But the dunnage conversi on machi ne
provi ded by the invention provides sone inprovenents. Further details of

t he conversion machi ne provided by the present invention are set forth in

t he 25fol | ow ng paragr aphs. Returning now to the stock supply
assenbly 22, a portion of which is shown in FIG 5, the stock supply
assenbly includes a transverse nenber 70 that defines separate paths for
respective plies fromthe roll 23 to a common transverse nenber 50 in the

constant-entry assenbly 49 at an upstream end of 30the conversion assenbly
32. In the illHgs b@ﬁ@ﬂa&ﬂiﬁﬁb@r\ preteit surfeereofithenstedkapl 83 heaBRINg7 (FY5.&dknect ed to

the canver si O BRI raBnbike e Ao eofiARRC el angARh ond. laterally

out si de the stoc orts y, the transverse nenber
can ride in a fed?ctutg/ttqmnactqugratsse@tbl;g% sthyes drawihg a@btsmfateaaﬁronﬁthbrrdkdn Be 74 is

bi ased agai nst, t C 3 SpPL 76 (FIG
6) to mnimze '"ugpa%#é&gﬂ@ Hﬁﬁg e%%tpgs?@laﬁé ?9’@%@%#&%@%%%60&%%21'e after

t hlel f eedi nﬁd coTﬂeesmd<mgatetmsﬁbmgymzﬁdlmemmsdrpdum'almgofames;ISpmﬁoaHy ta;lodf romthe
roll. In the illustrated enbodi 2 are connected to an arm
of the brake 74 "ep'¥g88&mﬁ%‘€ Fé‘i" %Frtdﬁtaé’eéi%%&cﬂ@ﬁ‘?” QES"QrSﬁl urality of
plies, specifirggahber 50wad Hel @asta@mtrpbyseacblmme@tﬁerblyezr lthis 23eathgl travel s
to the comon transverse menber 50 and t he consteznt entry aéeenbl y 49. The

other ply 92, Ingrplyi EavelsaEounddng Fansverse Nemopn{Lpelorg IGUATItAEEL r ansver se

menber 70 bef QoBsthitaney h&@nibl 4oner h@%ﬁttd#'fﬁls BR&M DYy FBG@sHN SubSlantiBe pat h of
this inner ply 92 extends substanti all vertically dowward ‘as it

appr oaches® he’eft'ﬁ@msd@é’f‘ﬁ/érdrﬁ.sr‘rb%}pm?@hesa%@tr@%@tsamqmer 0.eadsHegentalupwar d as
it |eaves the %Hl@é\@‘(@ é(;@pgg\fesme trfé?ts%fsé ﬁ%n@e”(ﬁt@%ﬁn@ﬁb@hgﬁé Eﬁ\ﬁﬁn the

stock roll support the stock ro 23 supported ereon
conmon t ransvéleél@enﬂmﬁ@c'@dl syRpodsi¢@ancige sk tqli|2§ seppatied shasenn tadhe ves from

the fact that e dLRBRAsl Abnfr B! Ul oy adaninehpatioRBhaidls fdpm a rol |

the plies 159enera I'y ‘are consune e recting one pIy
to a | onger patndf;acta*haytw#deacdlepemslrtgremhttimtystpbt;stwnnajeneﬁ f:tkrera ralh thespliese t hat

ply enters the [of0) %er5|on as§ g?h g ﬁ nor e onS|shfnt t ensi on
in respect Ye QSF?@ ARGORUFEC A %{83 i"e e§ Y tﬁ%@@g 8?%%&3 ORATtHTEr advant age
provi ded by t@hﬁslmlhltmﬁé} phscantoe tattﬂnMptb,efdr@thaSﬁlyentel”sethe efhvessionol | 23 of
sheet stock materi n the, manner descrjbed above, t@ sta qpk 96 of

twp e$ N

f an- f ol ded sh@é?e”%@bc Isiepdis; 1B More,onsigERhieNsioEN EeShge fHBEUS ased

brake 74 is netame@drdgdblobud@ fan-fol ded stack, so it can be secured out of
the way, removed or omtted altogether. The stack 96 of sheet stock

materi al typical | yANOHEr gdeestaggipgoviied byitkjs ”'ﬁaﬁh'%?Q:ﬁ theyahility jociseeiiiiver se
menber 70 @l sgnd r%ll DObf %Bﬁ&&ﬁqﬂat@#k’}l ThQHél haBNSRc¥AribBd 8héel b 5 fthak s @ck

material, when it 1s folded Into a fan-

fan-folded sheet stock material, as shown in FIG. 6. The spring-biased brake 74
is not needed with a fan-folded stack, so it can be secured out of the way,
removed or omitted altogether. The stack 96 of sheet stock material typically
includes only one ply, in which case the transverse member 70 also is not

25 needed. Although even with a multi-ply stock material, when it is folded into a fan-
folded stack the plies generally are consumed at a more consistent rate and the
transverse member probably still can be omitted or removed.

As shown in the figures, the housing 34 has a top wall 100 that is offset

from an axis of the common member 50 and includes a platform 102 offset from

30 the longitudinal axis of the conversion assembly 32 that supports the stack 96.
Accordingly, the stock supply assembly 22 includes the pair of laterally-spaced
apart supports 46 for optionally supporting a roll 23 of sheet stock material (FIG.
1), and the offset platform 102 provided by the top wall 100 of the housing 34 for
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fol ded stack the plies generally are consuned at a nore consistent rate and
the transverse nenber probably still can be omtted or renoved. As
shown in the figures, the housing 34 has a top wall 100 that is offset from
an axis of the common nenber 50 and includes a platform 102 offset from 30
the | ongi tudinal axis of the conversion assenbly 32 that supports the stack
96. Accordingly, the stock supply assenbly 22 includes the pair of

| ateral | y-spaced apart supports 46 for optionally supporting a roll 23 of
sheet stock material (FIG 1), and the offset platform 102 provided by the

top wall 100 optionaly ReRrorting axtack b o shegpstoeapieyal bahyesp thengHpaods &k 96 of
sheet stock maggy bﬂheéé%mfe? ;&égﬁ itSHBROG SBpptft a @@Epioﬁhé&t‘%& faRbisngs make

it easier to support a supp sheet stock nm I n a conpact space,
whet her the staehkngaat spacalwhethep thesitapls dnateriat is grdvisiethirothe ormaifila rolr orae st ack. 5
As shown begi n{tnécrﬂg in FIGS. 7 and 8, the conversion machine 20 al so can be
provided in genetally horizontal orientation. In this configuration, the
stock supply assenbly 22 can only support a stock roll 23, although a stack

of sheet stock mat I‘ir_’]ﬂ oul d. be E@vkdegzso[ﬁ the sane s rf?oelthat supports
the 10conversion nBERIHE SOTARYWhEr®- P88 Ot RALOTELEHVEN Y 7Y e
const ant - ent r Ybeasseddal iy géibrally horizonkdl 6Sent&tioh 1 Irsthiswoafigaeatioh ahe etfock he form ng

assenbly 24 and the feeding/ conpecting assenbl . As sh in FIG 9, the
Form ng’ assenBUpPS SR ALY LOPIER SRy oL R Lnas i ogtia shestm g ¢ 1 ay

56. I n conj uncdcRmatériacdunebelroligsdbrmbie bamy s@@ﬁce&ﬂ@sg&mﬁb% assenbly 24 has
a pair of expanding cones 110 toward downstream end. Wien a new supply of

a
sheet st ockd mePBYSrEPn MEchiggior anyyhera &lse diakisrfynurniastis the sonstapd-e8bown in Fi G
10, the stock jygdgy @h passes between the forming tray 56 and the
converging chute 52°to the nip of the rotating nenbers 60 in the

f eedi ng/ connect i ngF!&Ss 8rifisfow @ potipe Bf thadorpmgrassembly 2¢ eihtet i ng assenbly 26

i s engaged, t : i ; r erial
2l ongt he. pat fo S BphAndeRRiy 2 LOBhR N8, o BB SRR LT o ough
t he forning adaudeb jheonisrgingehute 63 anhtpedermingteaydB. iimcarfinction with the

f eedi ng/ connegt | & I 6 i : terial are
tur nedgi nm&pdﬁélrhbﬂg’ @3”%%8%%@@ %?ér‘ﬁélgbéﬁ% é'p%g& e%&%ﬁs(pe'ﬁq (g({&gggilén;Spor tions
turn ij_n and p&mrdg@pwhaawnaéndsivmmha)rﬁewMplzcué sthefgs&)cla?laéﬁalaﬁtédafmtoulnd the
expandi ng cones 110 in t nner, sha to formthe overlappin
contral ayer Seanes Arssneh TarernIr i JAchE RitR MAREe TR T of .
dunnage. As neyfoRnieglrapsygnd thbeoherfid@emBIetid my ofBs eititing 26 not only
draws the stock material through the form ng assenbly 24, but al so connects

the over | appi MPMErE§Rdng fredipgiconaretig asserpthie2&t BN H¢ the strip travels
bet ween thg r alRilgRAnfRAREESembly 26 is engaged, the rotating members 60 rotate and

draw the sheet material along the path therebetween.

As the stock material is pulled through the forming assembly 24 by the
rotating members 60 in the feeding/connecting assembly 26, lateral portions of the
sheet material are turned inwardly by the sides 54 of the chute 52. Those lateral

25  portions turn in and pass over lateral sides of the forming tray 56 and around the
expanding cones 110 in the manner shown in FIG. 11 to form the overlapping
central layers and crumpled lateral portions that make up the strip of dunnage. As
mentioned above, the feeding/connecting assembly 26 not only draws the stock
material through the forming assembly 24, but also connects the overlapping

30 layers in the center of the strip as the strip travels between the rotating members
60.

As shown in FIGS. 12 and 13, the feeding/connecting assembly 26 also
has several unique features. In addition to the rotating members 60, the
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60. As shown in FIGS. 12 and 13, the feeding/connecting assenbly 26
al so has several unique features. In addition to the rotating nenbers 60,
the 7 feeding/connecting assenbly 26 includes a guide chute 112 that
bounds the path between the rotating nmenbers 60. Additionally, one of the
rotating nmenbers 60 and a portion 114 of the chute are nounted for common
novenment toward and away fromthe other rotating nmenber and anot her portion
of the chute. The 5 novable rotating nmenber 60 is coupled to the novable
portion 114 of the chute for rotation relate to the novabl e portion 114 of

chute. Thus tHeedm/qmmctm@taa%ermt@/%ﬁslnﬁédesa)gtadﬁﬁhwtﬂ/%ﬂt?ltbatﬂmm&ihe@atht he chute
114, in this cagp etnhﬁeFo(Paﬂmg%etrﬁb%FE @‘%d&ﬁueﬁéu r&wtea&r'tr{é%%ﬁ ﬁ{embEJs relative

to the other rota ortion or tions the chut e
112. Thi s hel pa;wdtaqooﬂm 1n‘n420éth@rchphe@o@mburﬂed)bkcdmrnmmmeveraéntﬁmvmw padnﬂ ng

chute The. 1 GHEpinT 8 AiohERABmoBES A RE PAROER e Bl P %100 "0 ¢ he
g[]ﬁtere rlétza?? ﬁgfrb@@bk&do&ﬂ@/mémbenw ipovupiedrio thfe mdwebhemohlonem of tharmbuttowar d t he

nd, the remai nd chut e. Iar t he
Dl oati me oo £ HafToEReh s o hE ok P, D4 & oFuE " o Po®86 iR romper
60, and is coupdrasbric0 add eo9ase ﬁ@rﬂbreéftﬂel@w@éﬂmmtﬁk%ﬁ@ ®b tégsorigrcdtigne 20 by
a pair of guide rods 118 that gass t hrough t he f] oat |n§teéport| on 114 of the

chute. The gui4PEeT8w@ENg MEMARHE Boatiefalivereth eﬁfﬂﬁ"@ﬂﬁﬂ RBHhENeSKh he

floating port 'ﬁéﬂmi’a%ﬂp@fnoﬁﬁﬁ e eHUB ’MQ' %!s‘h%lp’s% Fitmicé @8Sre@TBRCK 116. A
bi asi ng el enent, qbgalr of springs 120 sug ported by the 20gui de rods 118,

bi as the flbath#g pmuammmipemeeﬂme raeNgp f@"ﬁ‘ﬂ”@t'F‘i@mpq?r(?ei‘ﬁl“ﬁ@a&s@@'aieﬂng menber
60 toward the HBH%\‘{?\Q Ch%atl ng nenber and another portion of the chute.
The cross-ne 116, uide rods 118, the springs 120, the floating
portion 114 of theThﬁ'nfiﬂaéng @tﬁimg menfoeoet armbtheﬂ@aimgmgrtmﬁb@ﬁftee)cmmm part of

a 25 subassenh| senbly 32 as
2 tnit separ atd e e A e STy IR, e e BB BB ET e
rotating rrenbesmtatnri@membertmdsﬂmrbhwmder af thepdhetd. tho partieuldr terdloatingtpoeiomachi ne 20
by several bol at secur.e e cross-nenber 116 to th st of the
(Y ane. Rorthi gt orBeshgBrvaRs YR AdiGeEl BRECRPRPY &l AadBahiied B3 (o be
renoved as a risk-medsbes hoswf thafrérh&of tBO itachine 20 by b paiFbiEuidelddants that dvvitﬂ

ui de chute

112 i o exposedarofa-ALSEICEON BRIDEA BRAALE: ThhEOEhI &S TRGPETINS | nol udes
at |east two peshbememidplacament®s the floating portion 114 of the chute relative to the
cross-member 116. A biasing element, a pair of springs 120 supported by the
20  guide rods 118, bias the floating portion 114 of the chute and the floating rotating
member 60 toward the opposing rotating member and another portion of the
chute.
The cross-member 116, the guide rods 118, the springs 120, the floating
portion 114 of the chute, and the floating rotating member 60 form part of a
25  subassembly 124 that can be removed from the conversion assembly 32 as a unit
separate from another portion of the chute 112 and the other rotating member.
This subassembly is coupled to the frame of the machine 20 by several bolts 122
that secure the cross-member 116 to the rest of the frame. Removing those bolts
122 allows the entire subassembly 124 to be removed as a unit, as shown in FIG.
30 14,
In FIGS. 14 and 15, with the feeding/connecting subassembly 124
removed, the rest of the guide chute 112 is exposed for inspection and
maintenance. The guide chute 112 includes at least two portions that are
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novabl e relative to each other, and each portion maintains a fixed position
relative to an axis of a respective rotating nenber. In the illustrated
enbodi ment, orthogonal pairs of walls define the chute 112, which has a
general ly rectangul ar cross-section, and the novable portion 114 of the
chute includes at |east one wall. 5 The chute 112 incl udes

transversel y-spaced side walls 126 and a bottomwall (not shown) under the
strip of dunnage and around the other, non-floating rotating nmenber (not
shown). The guide chute 112 thus bounds and hel ps to define the path of the
strip of dunnagevablerelatiye toleaclt etbeli anyl eashpedion mgniinsemitied meitioTrslative enovabl e
subassembl y 124 hagihi & plB0LRRLAG ridiher PAGE: RS dilfodlipirgl | N9 10menbers
60 for inspectron and mal htenance, “as well as nmaking 1t easiéer to clear

st ock nmat eri alorthogomat pedrs b waks dafios theschetet|19, diichasasi & gepetally seceamduleeaves t he

f eedi ng/ connectin senb 26 _and tr.av 0. tLhe severing assenbly 30.

Fur ther det ai | &ogreRRE" S e nya08 sl 51 b REUER 1 boRT8 Wl ana 17,

'Cli'he seve][i %) ara]ﬁe:hbtleyl13Q}C&guﬁfrﬁnsvsr;selzrsaiceld)sid@bw‘zdllis ﬂl];m are ab?t&inewblemgt hs of 15
unnage fromthe stri unnage fe rough the feedi conpecting
cosenby e ehgvRl B et L Repsad.abdins o86r nAETAEY SRR || ot ne
cutting bl ade rigifbdridtt shevNTh@guiti®cild ¢ thil B3@Es bRehslppagansthei p to
produce dunnage products of a desired |length. Typically the

f eedi ng/ conne @i thesatdnpf dunpaps; taroygih|his e S COPRe i@ asseTBN; 46y Tissenbl y 30

I's activated, rgfofbCdBREseMBlOMR4 ANkt MAINgGR sk ¥R URI BRI BtiRG cutting
bl ade 130 and the rotating nmenbers 60 of the feedi ng/ connecting assenbly

26. Al tern#ti veanersehior Bsecalipn angmaialenangeves welbassagidng khgasgido Clear
f eedi ng/ ' i - - t sh
o thecut 1 ng Lf SR RLEN BRond SbRR S 3 R p I ERhE | 20 e

to the cuttin _ ) own In mlar armcan be provided
on the opposi tieedsigonagcting esseattyi 2bcpndltradels tadbenererisgassembiyhdd. cut ti ng bl ade

130, the 25 severi I Q...nel - CUt L.k rajini ng chute
140’ that gui dos. t HOrET SeBo! e Hokrdudy SE R Seh R b BBl ng and
hol ds t he strilp. Whe beverihg assehnbiy) seuérs, stick asiyodtyey, disonelr lsngins ofachi ne t hus

descri bed provjdes (i fl.oatin ortion gof . the guide chute and rotating
renber t hal® AR gl P s e B et o Peo MRl ORn Gl Fosg B vean 1 he
nmovabl e r ot at 209 The tibstrataungbvemiey sssably 30 @diudes & gailotnk citiag ladé 30 (H) a
subassenbly, which includes the floating portion of the chute and the

f1oating rotatidh§ angieade slice fypugine Q'é”’}ag?rét&'é(ﬁo PPErRe HENRBTRIBFUSIOH qassenbl y
as a unit, sepasirfergh? MBRANRE fdabiceMneRing &8 HbY L8 idstEpidaderirdier

the severing assembly 30 is activated, so a common motor (not shown) can drive

20 both the cutting blade 130 and the rotating members 60 of the feeding/connecting
assembly 26. Alternatively, separate motors can drive the severing and
feeding/connecting operations. A crank arm 132 connects a motor (not shown) to
the cutting blade 130 is shown in FIG. 16. A similar arm can be provided on the
opposite side of the cutting blade. Downstream of the cutting blade 130, the

25  severing assembly 30 includes a post-cutting constraining chute 140 that guides
the strip of dunnage through an outlet in the housing and holds the strip while it is
being cut.

The dunnage conversion machine thus described provides (i) a floating

portion of the guide chute and rotating member that minimize or prevent stock

30  material from jamming between the movable rotating member and the associated
portion of the chute; (i) a subassembly, which includes the floating portion of the
chute and the floating rotating member, that can be removed from the conversion
assembly as a unit, separate from another portion of the chute and the other
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rotating nmenber, to open the space around the rotating nmenbers for

i nspection and mai ntenance, as well as making it easier to clear stock
material fromthe conversion assenbly; (iii) a transverse nmenber that
defines separate paths for respective plies to take up any slack in one of
the plies before it enters the 5conversion assenbly to provide nore
consistent tension in respective plies and a better quality dunnage
product; (iv) a stock supply assenbly that includes a pair of

| ateral | y-spaced apart supports for optionally supporting a roll of sheet
stock materi alrptaﬁrnmmamh@rugi engnihtesparsaiouddthe gotall)g rogmbers &r inspestonal | y

supporting a Sér@%iﬂ&r&%@,?sﬁ%l%%&%ﬁf é@?er%%’i%%%ﬁc& RBteFLRRA fg.  Whi ch

makes it easier to suppor ornms o0 eet stock material in a
conpact space;coaveision psserioly; (i) agranseesdongmbenthal getinessrv@atgi pathsdbrut e that i s

open on one Si d.;. | n t . Subst i al C he chute that
i ncl udes a dog??péeaﬁlv;écoélg? Rﬁﬁ@ %%%@Qiﬁcéz” (gqe qqmae @ﬁ%g%fg%d{ %ﬁ%«g ﬁiliet easier to
access the i nsjodeersibn bdwembhytd erdvide maons p@cistamhiensian imtresectes plieeadd ag a new
supply of sheet  stock naterial nd .cl eari ng .any stock .15material that has
ammed ¢ he bRy R eedi 0B S ehiE A bR e e BBt L peen
shown and desaqsteiegdsyiced apasRePbrid for sptivaailyauppdringusiol af siibcestbedi ment  or

enbodi ments, equivalent alterations and nodjificatiops will occur to others
skilled in thé“%?rﬂa?@ﬁgﬁ hogging Kt ia Hd%@PWL{FﬂﬁiOHbO“@%éS@B%'Pg ASKCk8h and the

annexed draw n@get stdtk PiditdriabetREer BEBGShoHS, itith MaHes MasidPtof pgdrt Ons .
performed by the above described integers (conponents, assenblies, devices,

conposi ti oifs, difegent foringef shephoqk rterialindycamnast taepiEddi( afomidéins”) used to
descri be such j : i | 885, i.5€e

indicated, to a‘gﬁ%’r@?%?i\%ﬁ@c @%ﬁmggﬁ?%?ﬁ%{ﬁﬁgggg?ﬂdgd funﬁ%_g@g\ﬁﬁ. e., that
i s functi onal Isybsigpiialaensinses thebntettad ingludada deerradiacantdng gpasgideditent to t he
di scl osed str I i t. f ti i herein illustrated
enbodi ment or %g%ggfnr%rg%ég%?r%héeéglg%@eeﬁ%?doena%(éhgl[érrféﬂﬁ&imﬂﬁnnage conver si on
machi ne for comi@ertanae leadiiyeetevs supply aiebent statk matedalaamdedledringehy stobk cker and

less dense15durmaz% fa (G r?'a%‘iémm(éé’ thFuia cS:(i)nQ/%f'sion assembly.

Although the invention has been shown and described with respect to a
certain illustrated embodiment or embodiments, equivalent alterations and
modifications will occur to others skilled in the art upon reading and understanding
the specification and the annexed drawings. In particular regard to the various

20 functions performed by the 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 which performs the specified function (i.e., that is functionally
equivalent), even though not structurally equivalent to the disclosed structure

25  which performs the function in the herein illustrated embodiment or embodiments

of the invention.

10



a conversion assenbly including a pair of rotating nmenbers to feed 5stock
materi al along a path between the rotating nenbers, and a chute that bounds
the path between the rotating nenbers, where one of the rotating nenbers
and a portion of the chute are mounted for comon novenent toward and away
fromthe other rotating nmenber and other portions of the chute. 2. A

machi neClgmset forth in claim1 or any other clai mdepending fromclaimi1,
where the novable rotating nmenber is coupled to the novable portion of the

hut e. 3. hi t forth laim1 h laimd di
From cl ai i 1A SHABAG® CRBRISILMESBePT RN VREIRGA 6e SICHBPE AR Ave (o |~
the nmovabl e r%%ﬂé%t@ibk@? ahBfes¥éfae dunrtadBSididnet, onfisidg@r th in claim 1 or

any other claimd nding fromclaim1, ere orthogonal pairs of walls

define the chute, which has a generally rectangul ar cross-section, and the
movabl e portion o comeersiomt assentiydeduding lagzest ofonotativey men#ss té\femxthi ne as

t forth i laim 1. t |l aimd di f | ai th
mmcHi ne. | nolSiaeemEte Al Aha Rk DRBYSRT b BT TRSy 25 M B abl o
portion of the{RUhE paiie bRhvisatrRYRYatingOimembRes LwREreddnd BetHe @dirgovar d t he

other rotating nenber and the renmai nder of the chute. 6. A machine as set
forth in cl anembers and pertien of the ahutepradnownted dod epramanimoysmiest e t he

ubasserbl y PRA aah e By B8 el B RrlbPl B adE R f1RE '

separate frqpuaaot her portion of the chute and the other rotating nmenber.

10 2. A machine as set forth in claim 1 or any other claim depending from claim 1,
where the movable rotating member is coupled to the movable portion of the
chute.

3. A machine as set forth in claim 1 or any other claim depending from claim 1,
where the movable rotating member is rotatable relative to the movable

15 portion of the chute.

4. A machine as set forth in claim 1 or any other claim depending from claim 1,
where orthogonal pairs of walls define the chute, which has a generally
rectangular cross-section, and the movable portion of the chute includes at
least one wall.

20 5. A machine as set forth in claim 1 or any other claim depending from claim 1,
where the machine includes a frame and the movable rotating member and
the movable portion of the chute are biased away from a portion of the frame
toward the other rotating member and the remainder of the chute.

6. A machine as set forth in claim 1 or any other claim depending from claim 1,

25 where the movable portion of the chute and the movable rotating member are
part of a subassembly that can be removed from the conversion assembly as
a unit separate from another portion of the chute and the other rotating

member.
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