WO 2010/027525PCT/US2009/030571 1 TRANSPORTING APPARATUS FOR WEB PRODUCTS
AND RELATED METHODS Cross-Reference [0001]This application is generally related to the
following co-p&?d?ﬁﬁ”ﬁi@sPatent Applications: Serial No. 12/231,739 (A%%WP@%&E%?NO. KERI-05),
entitled "Apparatus for Guiding and Cutting Web Products and Related Methods;" Serial No.

12/231,755 (AtikRapBReHes NpphERHOSEeRiiles FROSIRPEGND RENFRIIRoaiapiNg Apparatus
and Related Methods;" Serial No. 12/231,753 (Attorney Docket No. KERI-07), entitled "Inserting

Apparatus for Discrete Objects into Envelopes and Related Methods;" Serial No. 12/231,754 (Attorney
Docket No. Kerasadjetasenies "Transporting Apparatus for Discrete Sheets into Envelopes and
Related Methgsigi{jand Sevirld¥pickdoadd geehitnnaey RoskebiNaingtRbédingntiged "Conveying

Apparatus for R 1aBeR AN Relaia shosr-al end fiss o eyl and expressly

incorporated herein by reference in their entirety. Technical Field [0002]The present invention
generally relatBBRY TR RiYEIag Gpshieftnghy shBiefpatRRed iR dfirdra SRt BAverting paper into
sheets, collatingyziidr abitairsticydrnoiks e SKFRG G parationSnBaicky Mumdyif@0d8]Converting
fequoilpment IS kneuihiog ﬁbggfmﬁg%wféf tgaw@m%%@!%aﬁw@%p,%mmd_ xé?@yﬁéforfnponﬁn:_s for
eeding a pre-pri web of paper, for cutting such web into one or more_discrete sheets for collating
shects, and IO IeREITS o U s SR ETAE Y Pt B DR P T ey ch may furthor
include compdisiaies ddetontise\SeiBidueHiéd B veErd JeBa Y Seekfmidtp16ERIS) Idlgdlustry has long
known devicesrwhigarasg amplistusheseismetothenit it enselbaweverRinpeRMments ang needed
where high v f r t [ SREQURASE i ' ificing reliability
accuracy and%c;éua?l@%f en p%gﬁ%tt%@%%4 Mo#eggartlculgﬁa%ﬁéwet%l yé?%%%é%%ﬁt@éicauy printed in
discrete areador Envelopes and Related ethods”, all being filed on even date herewith and

exprassly incorporated herein by reference in their entirety.

Technical Field
(0002} The present invention generally relates to converting equipment and,

more particularly, to apparatus for converiing paper into sheets, collating and automatic
envelope stuffing operations.

Background

[0003] Converting equipment is known for automatically stuffing envelopes.
Such eguipment may include components for feéding a pre-printed web of paper, for
cutting such web into one or more discrete sheets for collating sheets, and for feeding
such discrete sheet collations into envelopes. Such eguipment may further include
components to convey the stuffed envelopes 1o a specified location. The industiry has
iong known devices which accomplish these and other functions. However,
improvements are needed where high volumes of paper piece count and high speeds
are required without sacrificing reliability accuracy and quality of end product.

[0004] More particularly, a large roll of paper is typically prinled in discrete areas
with piece specific information. That is, the initial roli of paper comprises vast numbers
of discreie areas of already-printed indicia-specific information with sach discrete area
defining what is to eventually comprise a single page or sheet of indicia specific
information. To complicate the process, a variable number of sheets with related
indicia must be placed into the envelopes so that the content of one envelope varies



with piece specific information. That is, the initial roll of paper comprises vast numbers of discrete
areas of already-printed indicia-specific information with each discrete area defining what is to

/627525 A e o RCY/US2U0/ 03T
eventually corﬁ%)rfé)é a’single page or sheet of indicia specific information.”To complicate the process, a
variable number of sheets with related indicia must be placed into the envelopes so that the content of

one envelopenfigs MR AR 23RARURIOHINbU2MMmihscantantinbanatier by sheet

count and, of colise, by the specii ndiga pn e incluged shiels As one example, fnancial reports
of multiple cu'sr}%lr‘r_léerssor%cs:topno[ spe_gﬁ?gs may require a’varie HumBer_ chustomer or account
specific sheet@PR§iS CIRY FeapEfvaREESIAEE, SGHEETEI P RSERAIRRPIHF BRSSP TtlS; the contents
of eac_h envel_m@@dﬂt@};@e:@iﬂtw @mglmsmarﬁﬂw kedinetyofTiiosnihyedoenany strmets,_each
collation” belnd, sRECIHG iRadfiaNiagiReardesseadiidshnHaNAR RRTIHAL: appration. a

financial institution might send bl |r[;§ or invoice information to each of its cuStomers. The billing

information or MR ISP ARCELIE O A SIHHAY PRUAR SRS G ere from one final sheet to a number of
sheets which [#R]be collateshtheaxptaded irpthaticusténaorislemigiope mightkead bHisdriformation can

be printed in sheflsizerHistRtE 858R81 RNcasRER rothdheme Measdsbbeweal defined, cut, merged
or collated into sheets for the same aﬂldregsee or Eﬁsqtinati?pd glebceéj in ﬁnvelo%e§, n%(as?ted and

discharged. T%utfé?néesr;%%rrne ?Hirr%%%c%ﬁg ?msoﬂ?ocgsg Ras in t empaeétog ne %%}%_&[ certain typical
components, 886AIEES feparaenrdtdhal LalRnrfeRt ElRRs:, Wlilyallufit, Rernaiantsorollate unit,
folder, envelopgnfegdesheneloprinsedenand ﬁ!sisbi@@andedsahamwnﬁs.malemrmam control; are
used to operag, the, %P?:éf?a%&f%ﬁé?&%é@& fInRlonR-R9.6QHeSIheRISALRRONRIGH angl placed in

correct destination erivelopes. [0006]In such multi-component systems, the pass-through rate from
paper roll to fitiARASN VBRI RAFLANRS: Jh e HE 8‘6?%%?&?%‘%%&%&68%“8%?%” production
speed is a furtbtgasfntiedsidvasttintypies kesimedonspanent [@peratiirsiabikiyvis shegfarly limited.
Moreover, thepagan-deysniinsfianuaryomalfaction sutailuredeerabids dnirgddy the most
repair-prone, most naihignanes consumpliye, camnansl, SUch ysiems . capiaLipiensive,
requiring signfﬂsc%n? floor prfan & ?ootprln , é}nd’req‘uwe signi icanﬁe?bor, materials and maintenance
capabilities arfiStaEIRCS IO 2 [HIRIPRE SPRBIHECHTICeEIER ARE erbRRE BRAPEIN RSBt a single
discrete sheetieftmatefiaharidnss side-by-side discrete sheets of material, for example, between a

cutting apparaiignd a byfterina,and Saiping A glen, ConsRlcnRl SraR R AEPbigdamage the

sheets of material or be subject to goor erformance due to excessive wear and tear of solid structures

used to engad@ HELRYEEPFIDBEIREBIRAGIS SPREGAERAISIBHITRLETDBYSEd paper transporting
apparatus in atuigcspestéaindingatmactitie stogesisy deshedil@keprovicia feaegiorting system and
related methogsidhiad aslsremsinharent meatlessiabsraesbWH N o FYRTdIgNAbRaRAbSYstems.

failure to repair is limited by the most repair-prone, most maintenance consumptive

component. Such systems are capital intensive, requiring significant floor plan or
fooiprini, and require significant labor, materiais and maintenance capabilities and
facilities.

[0007] In such a system, it is sometimes necessary to transport a single discrete
sheet of material or two side-by-side discrete sheets of material, for example, between
a cutting apparatus and a buffering and folding station. Conventional systems may
tend to damage the sheets of material.or be subject 1o poor performance due 1o
excessive wear and tesr of solid structures used to engage the sheets.

[0008] Accordingly, i is desirabie to provide improved paper transporting
apparatus in a high speed handling machine. It is also desirable o provide a
fransporting system and related methods that address inherent problems observed with

conveniional paper sysiems.



3 Sumrhary [0009]In a first aspect of the presen} inventioh, there is provided an apparatus for
transporting a paper or film discrete object in a machine direction, comprising: a top engaging portion

for contacting;gfitsi.side of the object; and a bottom engaging portion for contacting a second side of
the object op ?f fg [ erating with said top engaging portion to move

I
[ e first side and respectively coop [ ,
the object in ﬁ% achine éﬂéﬁ%ﬁ;ﬁ&ﬂ?&f@?ﬁ ‘?18}/8%6%{?81?’(%‘%‘?%6%&1%@5‘%1‘@@?6 porRAEAHE s a
plurality of deftetabitmglemapts tor ehgading-tbeBitlectand:Hemtes el sad opeRAIOM gngaging
portions includes a substantially solid surfacd%for contacting the object. [0009a]To thesé ends, in one

particular em SRR IR itV EPRIGRIRS Agpatatte /f thevidinrtorniandptrmgyntiziperor tiim

discrete objegirincanfasshing disestionsiibe-anparatisinudss:a AR eRgRgINg RaItion Jcﬁé’él cting a
first side of the object and.a bottom engaging portion for contacting a second side of the object
opposite the FREPEIHESH TR SPEIRR KPR R With BRVofh e 9GiRsing Sottiorrkinmdirectirmpbiect in

the machine gigelionnbldeasiions of thedan INgRAIoNR %5%&0&%@1_ 1gAgNE.pOtion includes
a plurality of deflectable elements for engagin% twg object. The deflectable eleménts may, for example,

be in the forri PERISHRE BEBraRROREF 85 Sptions Mgt sogsgiegoharitityg of

deflectable ejgpenisdhierineAthesd hieriep ©F BOHARLERYRONGRErons includes a rubber belt for
engaging the 8&#20 : Thera aratug may includ.e$ driving mechanism that is operatively coupled to at
least one of tHe Bfor bottont Ehgaging PorHSHStSF 5 BbiRetreiieYAAchine direction. The
drive mecharigparahs/ Her@opfiy rd tRisRIFVAS thearsy antirb oftoratenyaginyspostbins at substantially
Geflociable clpmerts moy b e o A e e S s of the abject.
The bottom eﬁ%%%%%@%o%%@eﬁi%@g%% %ﬁfo (C):Br_f)ggté%albae?fe 8%%%%%@5%&??% apparatus .
including a sGPPRHSSTIFAER RGBSR TRAGIEE N PRPBIRIDS ddth BiE de enatstins fearupporting a center
portion of thenalbviegis BRI re tapcaind biesttion CADRINGROBHGRSIERBHER BE MGG O move two

side-by-side %%ﬁ%%eaﬁg&mrﬁ%@ Fgﬁ?f&@@éf%ﬁ&gﬁ%ee%é%% r;f gruer;‘lace being configured

to support inner edges 9 of the objects. At least one roller may [ po.se%?%‘rgcontacting the
object and cdBpETERs WitFalTa R B HET RS ™D 'Bh G5y HREpBRIBAGAoHE BidHisiceRprying portion to-
guide the objeidhirithemhatsrinendagiotieste iy Engeayife portinty piayieckiledefisipair of opposed
belt assembligsiape hRPoiPEH BARREPERIABH M RGIUGIR ARRSORA ARSI gPPosed belt

assemblies ressgectiwﬁ!g caoper. ting with the first El]air of belt assemblies for engaging the object. The

REHN [Ca8PHRS firSE SRRLT HIE S (B &P KA SRR v to one another. The

belt assemblié
belt assemblRESEH R RsPIRR 1RISt ipast eparbiseEdner paliomayshgegeatichefmaciing direction. 3a
[00111In a sewottlsaspant afdbere epesion VERdi o< HesensRFA ite G ABARRAISve '
: the top and bottom engaging portions at substantially equal surface speeds. The
~ driving mechanism may additionally or altematively be a servo device. The deflectable
- elements may be arranged fo deflect and thereby accommodate a thickness of the

object. The bottorn engaging portion may include a pair of opposed belt assemblies,

with the apparatus including a support surface disposed between the opposed belt

assemblies for supporting 2 center portion of the object.

[0010] The top and bottorn engaging poriions may be configured o move two

side-by-side paper or film objects in the machine direction, with the support surface

being configured to support inner edge_s of each of the objects. At least one roller may

be disposed for contacting the object and cooperates with at least one of the top

engaging portion or the bottom engaging portion to guide the object in the machine

direction. The top engaging poriion may include a first pair of opposed bek assemblies

and the botiom engaging portion may inciude a second pair of opposed belt assemblies

respectively cooperating with the first pair of belt assembilies for engaging the abiect.

The belt assembiies of at least the first pair or the second pair are non-paralie! relative

to one another. The belt assemblies of at least the first pair or thé second pair may

diverge in the machine direction.



for transporting a pair of discrete side-by-side paper or film objects in a machine direction, comprising:
a top engaging portion including a first pair of opposed belt assemblies for contacting respective first
sides of each of the objects at respective lateral edges of each of the objects; and a bottom engaging
portion including a second pair of opposed belt assemblies respectively cooperating with said first pair
of belt assemblies for contacting second sides of each of the objects opposite the first sides and
respectively 88dberating Witls seamdpadadifr prorsont toveotienthdobjecpsanided maghimetdirection;
wherein: one. of sai - | rti said.bottam engaqging. peytion,includes a plurality of
bristles for e?r%)gag%g?ﬁ%%%ﬁig;gar%g gg%l%{glt%%%?ﬁ%{%s ggg%legarstﬁs{%doﬁy ist %allpoarl s%lﬁf%éuel)(é:ond pair
are non-pardaiieicheiativerpose gnether. f0gddndranitheinendogimefitsapappdratyoisdrasided for
transporting A e pEse &lf eide pxalda bareL G Almaniegls A marioe diection  The apparatus
includes a top engaging portion including a first pair oFopposec? elf asLEMBlidS Tor contacff’lrng
respective firdgsidefsastbadhtof thigeohieatd arftbriospevtvgilaterattesyesbfiieachsetdsnd phieofs, and a

bottom engagi ' ngaqi rtion.includes a.second pair of gpposed bhelt
assemblies t ﬁ%ﬁf&%ﬁ&g{y&%‘ggﬁ% ?/Vl?#l%%%c% £ f)%%?%f‘%let %éeﬁnr qi@%&%%@éﬁﬁﬂd?ﬁgssecond
sides of eacfrofthtadbigatscopposies tiesficktoditesodmebtesppotive i c fopeidte andtiedhectbplgngaging
portion to m h jects in.the machine direction, One of the t ngaging poytion or the bottom
engaging po%ﬁg%%rlg%%gd%e%% Sp%drgﬁy%gg%%}gg § %?%%%%?XS %%%e%%g? agﬂ%l aeC{H&ﬁ é)gg%til%iies of at
least the firswbaitior the secenid pair crgagog-paradial celstideltotone anatiier, Jhe athechidtheitop
engaging portion.or the bottonm.engagin rtign may includ bber helt for.engaging.the objects.
002 = e R R B A B et e P Ling

- machine, copaprisingidafirshé pdinssoniatedralith fdadingtobasakk@hpaper in a machine direction; a

portion configiaredto process the roll of paper into discrete paper pbjects; a second end associated

. with feeding %l%sgln%elopg% %8\9\%% %Wé Oé{lscer'gttea%g%ar‘r%feiftﬁ’ %%%Q%ﬁ@ggﬁ%@ a?pfﬁ?érrg{us including a
top engagin§gR5eiosdRPrEHIacHRg 2 it Shircsfittiernisjbior disgtiambotivnara®iging portion for
contacting aissesic sijenbiinebiress PeReRe thetfist sidpanddespestivabicoperating with said
top engaging Rersing fo-mae AR ARIRC!S WAL e sacong Bnd WIRIE IR ateast ope of said top
engaging portion or-said bottom engaging portion includes a plurality of deflectablé lements for
engaging the objects. [0012a]ln yet another embodiment, an automatic envelope stuffing machine is
provided and includes a first end associated with feeding of a roll of paper in a machine direction. The
portion of the machine is configured to process the roll of paper into discrete paper objects. A second
end is associated with feeding of envelopes toward the discrete paper objects. The machine includes a
transporting apparatus that includes a top engaging portion for contacting a first side of the objects and
a bottom engaging portion for contacting a second side of the objects opposite the first sides and
respectively cooperating with the top engaging portion to move the objects toward the second end. At
least one of the top engaging portion or the bottom engaging portion includes a plurality of deflectable
elements for engaging the objects. [0013]In a fourth aspect of the present invention, there is provided
a method of transporting a paper or film discrete object in a machine direction, comprising: contacting
a first side of the object with a substantially solid surface; contacting a second side of the object
opposite the first side with a substantially resilient surface deflectable upon engagement thereof with
the object; and moving the substantially solid surface and the substantially resilient surface to thereby
move the object in the machine direction.



4a [0013a]ln another embodimént, a method is provided for transporting a paper or film discrete object
in a machine direction. A first side of the object Is engaged with a substantially solid surface. A second

side of the object osite the fi ide ith.a ' il face that is
deflectable u%lagﬁ é?r%%asgjr%ésﬁtat Esééﬁc&)) %vnllfﬁﬁt %gé‘ﬁ %ei%%%%ﬁ%&gﬁ%eﬁﬁgie and the

substantially FE4RST SEFPRESAFOTRBRRSEAG I BPaRT RIBT & & SBREEV HY FROPRR AL iR ction. The
method may firghitesmeving theitstistantialijredhd sefaebsiit thesbostdatilsctesilient surface at

substantially rfay ; | Q,abject iseRtagtedavith a support
surface to th@%%%%&{)%ﬁ%t%eegggﬁadc%i% Eﬁgg\ggggi{g%%ba@piing (ﬁgﬁﬁ%%l, g%d the object moved in the

. as it tray h
machine dire®8h REISBIFE EIHHE SUATHER LRTAS:. RIBPRASPAIRERAHIRIT iMElude engaging a
pair of side-hyeGinle=pegunapdilionobjedes withiiiéy idsisinitily ewibicarir et tresiiBstantially
r%S(;'_i‘?nt Sllllrf%ﬁlégs@%wﬁ@v%gh%@%%ﬁ@qg& é@d&ww%a}ee]isﬂr_%@@ar&aﬁvm@thod mﬁy y
additionally or alternatively include,moying the objects.outwardly relative to.one another in the machine
cirection. TETREIE A IRIELE i M DRl & Broral e e RS Wo
2010/027525rERH3S2008/03087 ensqEoa 41seriRcEbparatus and methods are particularly useful in a

paper converijagAand envelope;stuffing.systemeqreampiatiogisap myedipaprarcohvartnganitsheet
inserting apparatus and methods, modular based, and having improved paggr‘ggndl%%ﬁ aB%Jnar tus,
servo driven eoYRlBA T HEHE PETRE ScTrEBPURREIH AdtiFt SHaeFtlrtr S EL ALEPRe UntrbiinG the

system Ope@ﬂ%@r Qng ofJBArk Qfﬁ@&iﬁm@gﬁﬂ%ﬁs Sfihsdreniignaesietiplait the sumisian of an
improved transporting apparatus which can be used as a module of a modular%{Japer converting and

sheet insertighssyeiee BRI Y8l PRiPh AnSESRNEILTR qiiveti &Ra cB e defifbeetfifH ﬂi?%é‘?ﬁ@rqz &e, labor
and materials;and fagilifies iherafoss raaduser CQPPAtRG: it cRIAVeNHA0R | ysiems Wi simifar

throughput. [0015]Moré specifica‘ily, such improved apparatus and methods contemplate a
contacting a first side of the objects and a bottom engaging portion for contacting a

second side of the objects opposite the first side and respectively cooperating with satd
top engaging portion to move the objects toward the second end, wherein at least one of
said top engaging portion or said bottom eﬁgaging portion includes a plurality of

deflectable elements for engaging the ij ects.
[0012a] In yet another embodiment, an automatic envetope stuffing machine is
provided and includes a first end associated with feeding of a roli of paper in a machine
direction. The portion of the machine is configured 1o process the roll of paper into -
discrete paper objects. A second end is associated with feeding of envelopes toward
the discrete paper objects. The machine includes a transporiing apparatus that
includes a top engaging portion for contacting & first side of the objects and a bottom
engaging portion for contacting a second side of the objects opposite the first sides and
raspectively cooperating with the top engaging portion io move the objects toward the
sacond end. At least one of the top engaging portion or the bottom engaging portion
includes a piurality of defiectable slements for engaging the objects.

. [0013] In a fourth aspect of the present invention, there is provided a method of

transporting a paper or film discrete object in a machine direction, comprising: contacting
a first side of the object with a substantially solid surface; contacting a second side of the
object opposite the first side with a substantially resilient surface deflectable upon
engagement thereof with the object; and moving the substantially solid surface and the

substantially resilient surface to thereby move the object in the machine direction.



plurality of functional modules providing the following functions in a series of modules of like or
dissimilar modules where a specific module is multl functional. The functions comprise: printed paper
roll handling/unwinding; paper slitting and cuttlng sheet collation and accumulation; sheet folding;
transportation for interfacing with inserts; envelope feeding; collation interfacing and insertion; and
envelope treating and discharge. [0016]More particularly, one or more aspects of the invention may

contemplate, (;HB%L fimitafion oPenLATB e eaappaatispandRTE Ot S0R () TR G web of the
Eﬁﬁ.ﬁgOa[rfgr?rgn@n%rgg%é?ﬁw%%‘;a‘: 'tn d"cfla I&@Cﬂ(}%”“ﬁ?t%@?@%%e ghjqrasessmngdhetweb through

substantiaily solid surface. A second side of the object opposiie the first side is

engaged with & substantially resilient surface that is deflectable upon engagemejr‘l‘z

thereof with the object. The substantially solid surface and the substantially resiiient

surface are moved o thereby move the object in the machlne direction. The method

may include moving the substantially sofid surface and the subsiantially resifient

surface at substantially equal surface speads. A center portion of the object may be

contacted with a support surface 10 th.ereby support ‘fhe object as it trgvels inthe

machine direction, and the object moved in the machine direction relative o the support

surface. The method may alternatively include engaging a pair of side-by-side paper or

fim objects with the substantially sofid surface and the substantially resifient suriace 10

thereby move the pair of objects in the machine direction. The method may additionally

or alternatively include moving the obiects outwardly relative to one another in the

machine direction. The method may include engagmg the objects at iateral edges of

the objects.



(c) transporting and merging discrete pieces of the insert; (d) accumulating predefined stacks of

discrete pieces of the insert; (e) guiding and transporting a stack of disc};g%e inge(%ng,}he insert
toward an env\g%f){gf’f'l{fﬁﬁsésstation; (f) transporting;individual envelopes towar I envelope-filling

station; WO 2010/027525PCT/US2009/030571 6 (g) creating and processing a stack of the

envelopes pri otp;}he en%@%ﬂﬁiﬁ@@%@%&h@ﬂ@a@bﬁ%@@iDgeﬂﬂ imﬁiyﬁéﬁbﬁﬂ}éﬁiﬂae from the
stack of envelopes aqd thr?utgﬂqh the envelot%?n-fiilgg station. 0017€While the acr%g iré?tion of the

particular fun&i6ne 15 the %artl&fg?tr%ﬂgﬁapes reu iaﬂtfgoggmg?ﬁg i%?lnsv,etrﬁ'g fvenden of this application

lies primarily iWagfEnSARBRtRHTSPBHIRINAEpaReLI83a Rasatk BHBURAYIBS (MIBEY $TePaRe BRfeFiD@scription of
Figures [0013[fd4mtlsissarpetspectyapiedniLisitatng agpetiasreiiagenvesiercs®tontrol

concepts conirolling the system operation. One or more of the embediments of the
invention contemplate the provision of an improved transporting apparaius which can
be used as a module of a modular paper converling and sheet insertion system where
human capital, required space, require¢ equipment, maintenance, labor and materiais
and facilities therefore are reduced compared io conventional systems of similar
throughput.
[0015] More specifically, such improved apparatus and methods contemplaie a
plurality of functional modules providing the following functions in a serties of modules of
like or dissimilar modules where a specific module is multi-functional. The functions
comprise: '

= printed paper roll handling/unwinding;

® paper slitting and cutting;

v sheet collation and accumulation;

= sheet folding;

s transporiation for interfacing with inserts;

»  envelope feading,;

= collation interfacing and insertion; and

s gnvelope treating and discharge.
[0016] | Mare particularly, one or more aspects of the invention may contemplate,
without limitation, new and unique apparatus and methods for:

{a) guiding a web of the paper or film containing the printed indicia info

a cutter apparatus;

{b) processing the web through shitting and transverse-cutting

operation;

{c) transporting and merging discrete pieces of the insert;

{d} accumulating predefined siacks of discrete pieces of the insert;

(e) guiding and transporting a stack of discrete pieces of the insert

toward an envelope-tilling station;

(fy transporting individual envelopes toward the envelope-filling

station;



stuffing envelopes with selected paper or film objects; [0019]FIG. 2 is a perspective view of a
transporting ule of the converter of FIG. 1; [0020]FIG. 3A is an elevati ' f a plurality of
bristles of thgﬁgnzé}%)%#r%smodule of FIG. 2; [002]]FIG. 38 is an eIevati?%%?é%%ggfr%?gryfo FIG. 3A
showing the bristles in an orientation different from that shown in FIG. 3A; and [0022]FIG. 4 is a top
diagrammatic view of featureg) efdhe i anspritngingoslstepbiie cAvilaiadeddPeserption

[0023]Referring to the figures ang glels rticularly to FIG. 1, a portion of an exemplary converter 10
is illustrated for processing awe 0&%@{‘580%%#%%? fi |¥nc} Although not shown, the web 12 processed by

the converter 10 originates, {8 BB RBAREISHEL Y YRBIFY BT SRFaPCHMEMAR 2 ch web. The
roll is generally associ_at_ed Wm!agﬁrmb@md_elgb@ﬁiﬂi@ eativarter 10 and is unwound in ways known in the
art, for examplgefay drivingashindiserghingia-csaRLIReSALiBRDN SRIaRINEGARITAGE of the roll

with a belt or similar device. Typically, the web 12 is pre-printed with indicia in discrete areas.
10024 The e SHRHS SPARRRESRTS s AYRE AN SLHBR SBRISEHSIY) RRRRD i the paper

fransporting apparatus and methods described herein.

Brief Description of Figures

[0018] FIG. 1 is a perspective view illustrating a portion of a converter for
stuffing envelopes with selected paper or film objects;

[0019] FIG. 2 is a perspective view of a fransporting module of the converter of
FIG. 1;

[0020] FIG. 3A is an elevation view of a plurality of brisiles of the fransporting
module of FIG. 2;

[0021] FIG. 3B is an elevation view similar to FIG. 3A showing the bristles in an
orientation different from that shown in FIG. 3A; and

[0022] FIG. 4 is a top diagrammalic view of features of the transporting module
of FIG. 2.

Detailed Description

[0023] Referring to the figures and, more particularly to FIG. 1, a portion of an
exemplary converter 10 is iliustrated for processing a web 12 of paper or film. Although
not shown, the web 12 processed by the converter 10 originates, for example, from a
roll {not shown) of material containing such web. The roli is generally associated with a
firstend 14 of the ¢onverter 10 and is unwound in ways known in the art, for example,
by driving a spindle receiving a core of the roll or by contacting a surface of the roll with
a belt or similar device. Typically, the web 12 is pre-printed with indicia in discrete
areas.

[0024] The webh 12 thus travels in a machine direction, generally indicated by
arrow 15, through several modules that make up the converter 10. In the exemplary
embodiment of FIG. 1, converter 10 cuts the web material info discrete sheets
{corresponding to the “areas”) of material {“inseris”) and feeds them into envelopes fed
generally from an opposite end 16 of converter 10. Converter 10 may further convey
the envelopes containing the inserts away from the shown portion of the converter 10



arrow 15, through several modules that make up the converter 10. In the exemplary embodiment of
FIG. 1, converter 10 cuts the web material into discrete sheets (correspond g t(ggtpse] 7areats ") of
material (" |nse‘ﬁ23 MER&ds them into envelopes fed generally from an Spb E'&H3"16 of converter

10. Converter 10 may further convey the envelopes containing the inserts away from the shown

portion of the GpRyeILel 4 pYM&%s%@JgoéP&Zé@e‘i%Qw@z ﬁ?%@&@f@nwh&e%@ratc,processing or

disposition. The exem glar convert r 10 mc}Ipe § %sffnote bove, several mod tﬁs for effectrng

different step??ﬁ ﬂﬁ 5c8%s |nag BPHH lee‘oi/\;(% ¥ e Ineer 3358 X t’het%rgpg r%ﬂ as weFas processing

of the enveloR&s. “Tfﬁéﬁé"@f VGWIH%WMVWW@ HRIVR Fr@ééﬁ‘}*pr‘ﬁfr%‘@ateﬁtﬁﬁﬁ%oﬁb@‘iﬁe@flo may include
other modulesigiragigiianonnsteal ebthosgsboas hatetn @i SiAapirefufeghawn modules, for

example, is ar%%p& rﬂ%@ﬁ@oﬁ%ﬁ%@@é@% W&SWJ'H@F&W 14 of the converter 10 and which cuts the

web 12 into dlscrete ects such as inserts (not shown) for subsequent processing. A conveying

module 40 cofP8R and tr’éﬂé‘?ﬂ& OBV RS RISt F RGBSR hodule and feeds
them into a fotdizityeindrbxiffetaniyshoduid BUh#oouktBOithayd iFnetessahg, wetnt Ztaicks of the discrete

inserts for SURGEALBMHLRY: &§%§§m&a .t%reﬁwept%mttet%t%@agenreﬁs&agngem&ﬁwu@ﬁng the
envelopes with |aﬂfrt defln db moret an on§ discrete sheet. Moc%ule 0 fol sthegecrete inserts, if

required by th&s %80“ u%tlotra%‘clg% Se\hl% S(f éenlg?%trﬁslsf%cte y}e i8Cre %cthse S |sposed generally
along the ma@ﬁiﬁéeaﬂ‘e@%h'ﬂ&ﬂ@r&ﬂ}% %B@F@fm AR Hatd4otan e B1dr: BUBERSSSELs of the discrete

sheets into inghivisl sy @nedankstaekasdHie maritigap P cmison Sorreamirss, {@26]With continued
reference o ifnbeatalats made §9ftﬂ§§§? U SR ol nerAng flgrtggmocule 50 and

cooperates with components of a stu 0 to transport the inserts EE‘d them into

envelopes. Tr%‘%ﬂ\'?@ﬁ}?@%‘?t tLWHd‘él?eSPl dfdbefieriel t%%ﬁatd'tﬁ%qgtﬁﬁlﬁbfﬁtda%d% by an envelope
conveyor 80. prahnvieyiripagsdonbiudGeisapip efdtivdipaeapiedtsdipostdfitirgenadyaleng@hand the

enve'Ofe Cl%nfrt%&rr%%t@w&nvmreev@ren%aﬂ@%@a&lﬁﬂmggIe&%%@\faawutr&rttrsmé ggﬁyzvn pgrgzns%f
converter I'su u S S n Itn . reterence 1o an an
GiEd et A S e L e S o

exemplary tra §5o i greater eta a support frame
or housing 105’@§ﬁbwn inWhRABGHT B SIRIpES tie. dlfﬁéreﬁtaéérﬁﬁéweﬁ%té'ﬁﬁ@?dﬁﬁ%ﬁé to be
described in mere fdrial HelowSuppardiapieah0Qdsperdns ennhoeipteahmace sutief metal although

other suitable MRIGLSIS YL AMSERMEIEAC AR0H AICONRIGS (TG Ndeslics access o

moving components of mo 0 and maﬁ}ﬁor example, further protect the web 12 from debris and

the like. Hood"WPcB\ere ity RS YAk %R‘éﬂ?pr%o%‘ea?t‘?%%‘?am NRFARYCERP material to
permit viewingh@btivewinglsasdtie St sving gioreip onepies! dutheg offeatnodu D2 8fibrtmsporting module

40 includes a (aP-RNPAFNG RREIPR A2 RNHAROURMLE RO AL h38 fabregrectively engaging a
first (e.g., top) ide 12 .of tt?e web anplge secgseqL(“enq processm& %;,ddeslzb of the web 12. As used

herein, and m%he ccﬁ% iQp of canverter 10 for su position.
foo27] With reference to FIGS. 2 and 3A-3B, an exemplary transporting modute

40 is iliustrated in greater detail. Module 40 includes a support frame or housing 100
(shown in phantom} that supports the different components of the module to be
described in more detail below. Support frame 100 is in this embodimant made out of
metal although other suitable materials may be chosen instead. A hood or cover 104
(FIG. 1) restricts access to moving components of module 40 and may, for example,
further protect the web 12 from debris and the fike. Hood or cover 104 may be made,
for example, of & transparent or translucent material to permit viewing of the web and
the moving components during operation.

[0028] Transporting module 40 includes a top engaging portion 120 and a botiom
engaging portion 130 for respectively engaging a first (e.g., top) side 12a of the web
and a second {e.g., bottom) side 12b of the web 12. As used herein, and in the context



WO 2010/027525PCT/US2009/030571 8 of the transportation module 40, the term "web" generally
refers to a discrete paper or film object or a pair of paper or film objects arrans%ed side-by-side. The top
engaging port}gﬂ ﬁ}fﬁﬂéﬁébthe bottom engaging pgrtion 130 cooperate with ona Shother to move the
web 12 from a first end 40a of the module 40 to a second end 40b of the module 40 in the machine
direction (arrqw o) dRsHoiskRtarddasehamnataalivsenisiecyiMngsmechreis pfeeyample, in the
form of a servg device 150 is'o&erativelﬁ/ ouple d bottom engaging

f - (FouBisd.ie one or feth ot the top.andbotion
portions 120, i@OOPéega%rsaepr%{)veprﬁ fit theresd Jgna ey y rﬁoveyth_e Web 12 T & thachine direction.
[0029]More spedificdRP IRHIE BXERRABRENIISHIATE HC PROBRIAID Wity RN PHOINSIp&ERatRely coupled to
a first pair of geanon spransketslod praximetarenanend deanenhatiase e pasitikesdriving _
engagement yith a.paigf B_ﬁé%ﬁéﬁ?dﬂ%%ﬂqg1tﬂ1§4e8£$&%%@9@ﬂ5¥@a99G&Hﬂ:é%%zi\é@'e not shown, in

this embodiment, servo device 150 drives a common shaft that is coupled, through drive belts or
pulleys, to ea ts'1 [ r ; engagement

B ShaNE W SRTREL 182 1B NdY RAGHGINY 156t 90F BlSH 8 ‘ti%ﬁﬁr{a
with belt assemnblie$d6@f eAtes facilieited, anchusie puiaelisneltt, 180 progustimpperiohs 165 (FIG. 3A) of

belts 166 thatiefigags B SBRFaRD RENERD teething sRIgfketidainRotation of sprockets 154, for
example, in ttﬁ%%iéﬁction arrows 15 cayses movement.in the rp%(]:hine direcIioré%i a plurality of
leme

deflectable e sin theoé%’Pﬁﬁing?/ f{o'rm ot ’}%ﬂ@%"ﬁﬂ‘ %9( énﬁ%ﬁﬁg Frosrenwl:())eq 3166 that are in positive
driving engag@PREHY alitRosipred kesiss A2 Be #o L5 RRRRFK RiSthis SXerRR- RS ASGIARETR, it is
contemplateddfwineeare id@migevémxmgyem@iﬁl&imaﬂm@aalwmtheebnmuegamelwc@mpled to onlyl
one of the Sp%ﬁke%&;a g PERIAs %ﬁﬁﬁ@qog%@qpemmg%%s 1008 Q. RR%YANLPTAF @ second pair of

sprockets 154 |located proximate the first en a of module 40. It is also contemplated that either or

both of the tof"¥58 BEYBMCBYARNG! FofEURES SB4Eh A PRILY 8 2 WIRGI BERCALL MNP rather than
the exemplanspaspettilet paicp ehpadirgssetioblisd oPgigwnmbgdineenegAs e editheetin, the term
"deflectable” a3 appligahleota §a8sdséinaiad]e edrnarbisupdhissspRadime oA aliesnaiye
embodiments fefers,h splil or seml-sold siricures, thar bend or deforn uporkife agton of a force.
[0030]With particularrefererice o . 2, I this exemplary embadiment servo device 150 is also
operatively cotifstiete Eopalip'crases indelgEafien SYokRTEtd Ko CoHBRE MePYeIBeSE thdule 40 and that
are in positiventhiving @ngagemanivithyaseseacipaisiohbalt assernkdiesid90oddd: ofifraiom engaging

portion 130. Rofg U AfIgHRIR 8% 166 SXRmP IR JosH AIGRIMAIRBASARSRRKSRS mOvement, In

the machine direction, of a pair of belts 202 that are in positive drlvm%ggg?% ement with rollers 182.

While not showtin YRS BREFAPAH RTLSEHMRAY. RTOXENEh BISEY 1A MGEVRO® 150 may be WO
2010/027525R&yt) 8R008y0B80BTtihatidi ahelha el reatively opelestivetpiconpleidt® only one of the
rollers 182 proxjgixiasseannid:ansd 9h.eddnnd W40 bdaions aribet ef Bcaeepaddeaiof rollers 182
located proximale e st end 40 SLREHIe. A% REARIYBA LSR8 Ppilo gnoaging portions

contemplated that either or both of the top and bottom engaging portions 120, 130 may

have a single belt assembly, rather than the exemplary respective pairs of belt

assembilies of this embodiment. As used herein, the term “defleciable” as applicable to

the deflectable elemenis of this embodiment and alternative ambodiments refers to

solid or semi-solid structures that bend or deform upon the action of a force.

[0030] With particutar reference to FiG. 2, in this exemplary embodiment servo

device 150 is also operatively coupled to a pair of rollers 182 located proximate second

end 40b of module 40 and that are in positive driving engagement with a second pair of

belt assemblies 190, 184 of bottom engaging portion 130. Rotation of rollers 182, for

exampie, in the direction of arrows 196, causes movement, in the machine direction, of

a pair of belts 202 that are in positive driving engagement with rollers 182. While not

shown in this exemplary embodiment, it is contempiated that servo device 150 may be



embodiment, by bearing assemblies 210 providing coupling between support frame 100 and sprockets
154 and may be further facilitated by bearing assemblies (not shown) or other types of coupling
between roller& A 83%6PHE bottom engaging portign 130 and support fraﬁ?érfaay%s Yhddq herein, the
terms "top," "bottom," "upward," "downward" and respective derivatives thereof are not intended to be

limiting but raﬁaeru%ﬁﬁw%@xmamé?sm%ena@dwevaaayhmeofw% 0Q32lAsxRipd above, top

engaging portion 120 | de 70 extendln m belts % e o@dof ristles 170 can be
formed, for exXarm ﬂ%n&% 85 %er solf)aeor ose?warﬁ'g enal?sﬁ 0 pet%rrrcflt gentle

engagement @fW@ZhMﬁﬁé%ﬁe@ﬂﬁlm¢H5%§ embodiment, bristles 170 are arranged in four rows of

groups of brisndmswo withrithey gracpsrieriogospasesding the toes hine dices tanmitdibis itypes of

arrangement, e%%ﬁ BnGy %é’?'}f’r'w?g?ée\{ﬁbﬁ ANEERIOH, %UBW_}%&R%JEBE INGafRSH in the
atlver] S ce

application of each individual rlstle 2 against the web 12. Moreover, the

material from W.EW%’@E%%%%‘%F@B%‘PH%@H“%&‘%@ frigg We?ﬁﬁ?%ﬁéﬁﬁ%ﬂ@%@ﬁﬁf‘%%ofo deflect in
response to esthagiyrgoitacplinghbihecercloi?s 182histne gattnrasizng, dorkstres30Z0deflect in

accordance vty she higkness abwedy %rémefﬁ@%m%glﬂ%&wh%wdnw\mof webs 12 of

different thickness %DOOBB ith artlc lar re feren and 3 abo cribed deflection
of bristles 17(5"|§ & r%%ﬁ Vi\{ FUEDic 3r8arcf|cuﬁ%r1jygl—§?c9 4R 'gﬂ% WS {ﬁ h%r \ﬁe %0 in a first
position accoRHFOBIANNEf IQWB@EWQ BeivgEteiekness di. Deflection of bristles 170, in this regard,
is relative to gooyagntations sl tovehantengigifd Gordén assoniated withidheasesesngf a web 12

engaging the PURISAATE FiGra8 s Riliesoll i ilercs ailspiatog, aying deflected o 2

greater extent to accommodate a we avin }?reater kness d2 relative to that of web 12 (FIG.

3A). More spé’é‘iﬁééwaw@h%@%ﬁﬁ%%%@é‘%% ARG HIRUR B RPEG %Y ¥Rt relative to the
deflection (sh&tere spptiteaimrinhiE @nBBjreenisetktiss web a2 {FEBysA). il sodsftdcable feature of

bristles 170 sigilaghe Provdemie uBQWélﬁ@ Qﬁ@&l&@.@tﬁ@%&@ﬁ@@w@ﬁanow gyéleg travel of web 12

in the machine direction [Olt 34 \{Y i refer hcee oreFIrg m% 3A 3 he bottom engaging
portion 130 m%lu&ggmeﬂel?sur 9 Lﬁeffs ha céjoper rls ‘to engage and
move web 12 rﬁ'ﬁ@ﬁe'm@érﬁﬁ@f@ﬁ?@@tm@ RleheeyFeeHicalng @e&%hﬂfﬁ’@éd%@f\ﬁ@”? against

2010/027525kHe WibS200968067 nbGrisigenatall wiiah anckpsovid asedsriat antigdly=salidisupporting
surface againgf, §e Su%%@rﬁu&?r%ﬂ%ﬂ%‘é?@& 91%8[}8%% ?obé’P(cIf‘ad’A&rc%ﬂYﬁft WfltRuace 260 is

configured to provi iclent engagement so as to prevent or minimize slippage of web 12 relative to

the belt surfacB PEGSEYF REIRGHE: ar‘ﬁi*%n’ﬁ&ﬂ%ﬁﬁ{éﬁlBFFWI?@%@IY%‘@W&WT@?@FMQB from rubber
such that belt surtfacec¢érayfihe siandieg, engamgkds 40refativiedy! Righdiésrehbffeigtems. against web 12.

Altemativelg, RR¥81202 M@yh dﬁeg\erh%@raﬁma@afie@@/i\% ee helt M&@%%@é@z gonfigurgd to .
engage and moy achine e may designe
with a texture or Ce){\%}r? &}g?c%?ﬁ% a:ggéemrga 4 FZB‘C@ fts Bféffq&f%g E %Fsscd)sse above the
exemplary enf56tfném tﬁ‘fﬁ@@%ﬁt@/ﬁ%oiﬁma%@@%é’%1aé\ﬁ\ﬂégl%@r%iﬁ@%W@)ﬁcoupled to one or
both of the tomefideatio bl igaging parkensghld),id latve mavirgidhanuebsAun ithenamaahine direction.
Servo device 4 59angy b canfiuiiegl ndiivebiedanand baliom foGRNIRG RTINS 20130 at

surface speeds that are su stantlaﬂLf/ equal to one another. For example, servo device 150 may be

configured suRCHPHREeS I8Nt AERVeMheTR BRInERSavs eliRsisd it HBAIRRPP Befts 202, thereby
accounting forthenamedatet ofvdefl@ttiavingfdaistis hitbntork aticutariytiof this étniitdiment, the

surface speedsaf QR ANGRAINKROFIEN Fohisvdefiagst Ry dhesneacatitaoibiammuhsrghristies 170

engage the we ert an. atg Its 166 Ac ordln % tlon é sprock 4 sults in a surface
speed (i.e., thel?s%‘e%g?atethe egpr?tn Feontact o?brlrsntl Oti e ti aﬁél Hg‘;%eg i than the speed

of movement Ehfﬁw‘éﬁﬂﬁﬁbi%@atﬁfﬁﬁé kagjigrd! ﬁﬁé#@i’éfbf, %@Yﬁ?ﬂ@&@@/ PRy %V‘Bé"&@h‘ﬁ@@ red to provide
for this differengensticiathatiheuesiting stase Spapd roithedaelrarigaging portion 120 is substantially

equal to that qh#ag, belt SUFACE 264,05 PAURM.ERARBIBINGIEIR. 380%ne bottom engaging
portion 130 includes a belt surface 260 of belts 202 that cooperate with bristles 170 to
engage and move web 12 in the machine direction. More specifically, belt surface 260



[0036]Travel of the web 12 in the machine direction is further facilitated, in this exemplary
embodiment, by one or more guiding rollers 278 (only one shown) d'SposceﬁUonow |gn proximate the
first end 40a of AOHUIEX0b that help guide the V\i@b 12 within module 48 -More palr%a arIy, the rollers
278 are pivotally mounted to support frame 100 via a mounting block 282 and a pivot arm 284 as

shown in FIGis?geﬁé}ﬂmyslm@wy@awa@&&mmgds%d@wwwg W@Qm@im 12 during travel in
the machine ire ;7{50%1‘60 gegg%#aﬁggygnw%p pressy glgclf.ﬁure more particularly,

against the be ts SreRy AT And thus minimize ubwar movement o the Web 12. [0037]With
particular refereise %‘W@ﬂt?%w NSO RAIN RIFERERASIE SRR, 8- facilitates travel

of the web 12wyvitbibemadtde-4GoMPoe e)HitnR0 20402ThAbRGEIS 2008408067 hdy hearticularly, support
surtace 290 isdied reiANNELR Lgiten &ét@Lﬁfa&e%@8%&%@%%ﬂqya@dfvetbﬂa%mynq.gsﬁlpports a main

or center portion of a web 12 in the form of asmge discrete sheet Aternatlve,gy when module 40 is

processing a R¥H TR AIREPIITS S ide-BIRLIGL B SES 506 MM 89 BPCE SRWUBRSHAS Pface 290
supports moslkof tebbbdyrblte&6h isfahdigiiedts ¢XageRBBaveival tRaniteraciyes 12m, 12n of

sheets 121, 1gR[BR3BBNiR kefRrencedosoHacdodn iy sxapeianrenkadimenbehadisst pair of belt
assemblies 1(? 4 oft e to%)e ga%lng%é&n 120, as well as the second pair of belt assemblies

190, 194 of the' @oﬁgrﬁognn g orton are arranged in respective non-parallel orientations.
More particuld®83%he beIt‘\ﬁé?é’é(‘r\ﬂﬁfﬁﬂ%355@669 1@9@@@9@@?@@@@% Fhe'GrachitsHrection.
Accordingly, tirelrlt assemidberd 66) dftadetneaifitst disianactbetwesntheboymoximate the first

end 40a of madleidPoandA $E6oNM BFSRIRRAIRANGE 12 REAYRRNGR BraMImalg e second end

40b. Likewise, t assemblies 190, 194 define a first distance gl between them proximate the first

end 40a of m8atiRe 480 Fiy BES%B‘HH{E' ALY {REARR YRR H’Q%pﬁm%}ﬁg the’second end
40b. Those ofbsdifimeysskitdmtilabaaptaniis ardidily efpphériae aheit) calténiatesipleopdyvene or none of the

two pairs of bemH&%ﬁb@eanﬂa@éa%uMQB%{HetB&wQM%mmbp@tm@es@re theikivarging
orientation of }é} Fy {ngggisﬁieéi% 1%&,0%%(') 1t%r thnduces eoe%eelag ing Seg%s%ét%d) force on the

web 12. Accort Whan FEcesses a smg ISCrete 0 Ject or sheet, the top and bottom
engaging portﬁ‘ﬂﬁ’f@ aatcuaty dAdas emredimerh t@aée@aﬁEpi%%ﬁ%é’é’Q%*%m%ﬁ"Pﬂd\?Q fhe web 12 in
the machine disgaéiopyand dpsthesdirepbihe wdgedides 12d enguertiy wite nebyapre\veantiag or

eliminating wrinklegpn the, vwe#el; }%ﬁ%@ﬁm %xkav@%hrr&qm4999m%%@%§&w%sm@ by-side objects
or sheets 12L, 12R (as su ashed line in the middle l%oortlon of web 12), the top and

bottom engagt§eHHth 8ﬁ§ ff:?@%%é’éar siieg FELSABIVR O ARH S HEAIF AR DE 58595 ¢ of web 12 to
move sheets tPipYIRem ehivgredhihesdilettioregard. fbedeéore rerzpdisviandpdroay 6Re another. This

may be deSiraé&@uJ@é@i@ﬂﬁM%e%ﬂiﬁ%&H:ﬁ@@ﬂ&% $ddn (haRrivtedilitfesRitnestipasdoditie fodding and

buffering module 50 (FIG. 1r~? fgg subsequent processing, [0040]\Wyhile the present invention has been
illustrated by & §6901 QMicr120 1S supstantially equa U

engaging port;on 130

[0036] Travel of the web 12 in the machine direction is further facilitated, in this
axemplary embodiment, by one or more guiding rollers 278 (only one shown) disposed
in a region proximale the first end 40a of module 40b that help guide the web 12 within
module 40. More particularly, the rollers 278 are pivotally mounted 10 support frame
100 via a mounting block 282 and a pivot arm 284 as shown in FIG. 2. Roliers 278
prevent erratic upward or downward movement of web 12 during travel in the machine
direction. Roliers 278 apply a downward pressure against web 12, and more
parficularly, against the beits 202, to thereby nip and thus minimize upward movement
of the web 12.

[0037] With particular reference to FIG. 2, a support surface 290, made, for
example of metal, also facilitates travel of the web 12 within module 40. More



various embodiments and while these embodiments have been described in considerable detall, it is
not intended to restrict or in any way limit the scope of the appended claims to such detail. For
example, and Wﬂﬁ%’lﬂfﬂﬁﬁﬁﬁaﬁon, other alternatives,structures may replaclécbrﬂésffg%g’i}f’ﬁ?]so long as they
provide a substantially resilient surface to engage web 12 and include at least some of the functions

described abqygic WM, 20 HNPIERER ST WSRO URRASHLHAEBH @ RENRca0HRIsg without limitation,
e form of flexible flarps. Likewise, the flrﬁggalr %f% elt assemblies 160, 164

such structures' &Eﬁﬁg V%eﬁig é 13?80

of the top engﬁ ingp ,Sgﬁ?gP hE'TEDN nf)%riP B BRR LR ,rTéj bt the bottom
engaging portidi9'e JGerriy shetkadlisenaliveiigaien moshecfiQds prpesiesioviameRioneaerercthan in the
nonparallel origptations-saewhandalensebad hamnsipditientdadentagssemtbsedifications wil
readiy appeay, g, Bpse. e ihiae ask. Hom Mgofianiis,Braadet asects s gtglore not limited to

the specific detalls, representative apparatus and method, and illustrative example shown and
described. Acl:%‘rdﬁ&ly, departures may be made from such details without departing from the spirit or
scope of the deogghl inveWite dorsceptic W 200 0782762 5REG TWUSRIOM)30S Tt LRIANENDED
CLAIMS _recew&pa@yem@_iléet%aﬁiw@# RIS RAgH @H&g_ﬁké@_%@@a%&{%%o%c/baa@fmparatus for
transporting per or film ? cret ect in a machine direction, comprising:, a top engaging portion
for contactingbg F#i%? %%'%I'%Sf Ié ‘3 J%g?yj’aer?&o tomg %ﬁf%r“r% %"rﬁ&%@?ﬁ& ’F%?tl rﬁaﬂg? %c')nntacting a second side
of the object dppesitigetienfipgtaliRleapitiatiosse Mvelpabpfrirating MetRzRN 2b6pp dR§atfiAg portion to
move the objectnin thasmaghinendiregtione direction. Accordingly, the belt assemblies 160, 164

define a first distance 1 belween them proximate the first end 40a of module 40, and a
secend, greater distance f2 belween them proximate the second end 40k, Likewise, the
belt assemblies 190, 194 define a first distance g4 between them proximate the first end
4¢a of moduls 40, and a second, greater distance g, between them proximate the
second end 40b. Those of ordinary skill in the art will readily appreciate that,
alternatively, only one or none of the two pairs of belt assemblies may diverge.

[0039] In this exemplary empodiment, the diverging orientation of the belt
assembiies 160, 164, 190, 194 induces a spreading {e.g. outward) force on the web 12.
Accordingly, when module 40 processes a single discrete object or sheet, the top and
bottom engaging portions 120, 130 engage the lateral edges 12b, 12¢ of web 12, which
move the web 12 in the machine direction and further direct the edges 12¢, 12d
outwardty, thereby preventing or eliminating wrinkles on the web 12. Alternatively,
when moduie 40 processes two side-by-side objects or sheets 121, 12R (as suggested
by the dashed line in the middle portion of web 12), the top and bottom engaging
portions 120, 130 engage the respective cutward lateral edges 12b, 12c of web 1210
move sheets 12L, 12R in the machine direction and further cutwardly away from one
another. This may be desirable, for example, to direct sheets 120, 12R into different
portions of the folding and buffering module 50 (FIG. 1) for subsequent processing.
{0040} While the present invention has been llustrated by a description of
various embodiments and while these embodiments have been described in
considerable detail, it is not intended {0 restrict or in any way limit the scope of the
appended claims to such detail. For example, and without limitation, other aiternatives.
structures may replace bristles 170, so long as they provide a substantially resilient
surface 1o engage web 12 and include at least some of the functions described above.



wherein one of said top or bottom engaging portions includes a plurality of deflectable elements for
engaging the gbject and the other of said top or bottom engaging portions includes a substantially solid
surface for cont @Wéo%ﬂ%:’object. 2. The apparatys of claim 1, said subgt%ﬂﬁg%ﬂ?gs/%? "Surface for
contacting the object includes a rubber belt. 3. The apparatus of claim 1, further comprising: a

driving mechanjsg) pRsEativg oM inpbieass RhaRicalssteryosdRtiamengAangbRrortions for
moving the ol? ect in the machine dlrectﬁ)n. 4,

_ The apparatus,aof. claim 3, wherein said driving
mechanism is ég%fib'h?é”(':ls to' ?i\f/'res is“ff& ?opegnaa ot ci)irr? é%(ga%%8%%%%(%%3”&51@{1%5?3@?%Iy equal surface
speeds. 5. TH&hppaiitiie seetashral olhelcpssaid efility THeehhsi SR ENL880BYBAERN 6. The
apparatus of glgirmdy whesainesatidrdetiectablealenaniteass autaoae chivedefiedh tbeaeaemmodate a

thickness of the ahlegh A1 3RAAASALEIR 1eiuheTel 9id UBUARAASaRING porton includes a

pair of oppos elt assemblies, said apparatus further comprising: | a,supo_ort surface disposed
between said ‘B%B‘é%ﬁrﬁéﬂlh@ééi%ﬂ?é’g%?Osq]B%%?ﬁwﬁdd%@ﬁt%?'pgpﬁdﬁvﬁ?tiﬂ%‘ BRUCEEThe apparatus
of claim 7, whesesnts &ithtogf@nddidttiet éntjegipesiiio didais ampreafigiive dtoarnbiestwo side-by-side

paper or film ghigels ihiR.RashNssigetionwsaidsunpark8UAassRRIRY Canfigveethty support inner

edges of eachbg L{[Q e(?rtc))lr%cstgéré etglll\slgvllzi%ustgelzp%ﬁi élf:\gnlw leelaE s%%} ar scope of the general

inventive concept.



WO 2010/027525PCT/US2009/030571 14 9. The apparatus of claim 1, further comprising: at least

one roller con%%t'&gg} H}gs%bject and cooperating with at least one of said,{qp.engagingportion or said
bottom engaging portion to guide the object in the machine direction. 10. The apparatus of claim 1,

wherein said top engaging portion includes a first pair of opposed belt assemblies and said bottom
engaging portion includes a second pair of opposed belt assemblies respectively cooperating with said
first pair of belt assemblies for engaging,the,eRiechpaid belt assemblies of at least said first pair or

said second pair heiag a5 AR AHEHEREHY B AR ANt hG st 2dosT RE0RBRAsALUS Of claim 10, wherein
said belt assemblies of at least said first pair or said second pair diverge in the machine direction_ 12.

The apparatus of claim 1, wherein said plurality of deflectable elements are in the form of bristles. 13.

The appara{us of claim 1 wh%rﬁirgnséagqtﬁobugaggge%gﬁwe&gacpé?e%l% epts ajae,:m{éned from nylon. 14.
n t

The apparatus o crlaailgﬁaf?t\_/%ereln said top engaging portion Is configured to engage the first side of
the object &RESPBCEVERYBIMEsed lateral edges of the object. 15. An apparatus for transporting a pair
of discrete side-by1sidenpageg porfitm fobjectactinaaiiisdiside efiteetoizccemnprising: a top engaging
portion including g fisgbmair YiRsesh keltarsempliestorcentacting seppesiveifitsisides of each of
the objects @&f&%@%%%vr%s?ggﬁ%ﬁ%gg%%fﬁﬁeﬁmtpgnmbéﬁa@i Shrtion3RABRAHERGRGING portion

including a second pair of oppose t asSemblies respectively cooperating with said first pair of belt
assemblies PP HREMMG CEEBNd sides of each of the objects opposite the first sides and respectively
cooperating with whRieiopengERAdgopcTtiMes AN ONRBEMIIRE ARlERIHE Hirection; wherein:
deflectable slemants for engaging the object and the other of said top or botiom
engaging portions inciudes a substantialiy solid surface for contacting the object.

2. The apparatus of claim 1, said substantially solid surface for contacting the
object includes a rubber belt.

3. The apparatus of claim 1, further comprising:
a3 driving mechanism operatively coupled to at least one of said top or bottom
engaging portions for moving the object in the machine direction.

4, The apparatus of claim 3, wherein said driving mechanism is configured to drive
said top and bottom engaging portions at substantially equal surface speeds.

3. The apparatus of claim 1, wherein said driving mechanism is a servo device.

8. The apparatus of ciaim 1, wherein said deflectable elements are arranged to
deflect to accommodate a thickness of the object.

7. The apparatus of claim 1, wherein said bottom engaging portion includes a pair
of opposed belt assemblies, said apparatus further comprising:

a suppaort surface disposed between said opposed bell assemblies for
supporting a center portion of the object,

8. The apparatus of claim 7, wherein said top and bottom engaging portions are

configured to move two side-by-side paper or film objects in the machine direction, said
support surface being configured to support innar edges of sach of the objects.

AMENDED SHEET (ARTICLE 19}



WO 2010/027525PCT/US2009/030571 15 one of said top engaging portion or said bottom

engaging porg’g J&?»Ud%?sa plurality of bristles for engaging the objectspyapglaeonaid-Relt assemblies
of at least said first pair or said second pair are nonyparallel relative to one another. 16. The apparatus
of claim 15, wherein said belt assemblies of at least said first pair or said second pair diverge in the
machine direcgion, Tfe 3ime@psaratasrof, dleinerk®rwhengin the other of said top engaging portion or

said bottom engaging;payti iRkidesRiN by Ritfaneaaawinaih &idhierisst 46 dmamtomatic
envelope SUgeRacinG-AABIS, AJiFLANLASSORIBIGH Yl ecg.eaolratasper n o

machine direction; n configured to process the roll of paper into discrete paper objects; a
second end aS&8¢¥8fkd with feeding of envelopes toward the discrete paper objects; and  a
transporting apparatus including a top engaging portion for contacting a first side of the objects and a
bottom engagiig portierfesranrtacsisiena seeoed sitetef theaiecis@pposiidethe fisspside and
respecively capRRIAAIULSAE 100 FRYRNRBRATIARIA-HBYRINGoNIRG' Lansgdap econd end
wherein at least one of said to nﬁag}fn% %oirtlon or S?Id W(glt‘tgrpd%rrlsqag{ngf gosgla%_g '!A%I.‘éges a plurality
of deflectable %‘?EPREH%E%?Séﬁé)EE? SHREBBRCtS PIE TR haching of claim 18, wherein said plurality
of deflectable lcineaning.esi ARG Bih RSISAS ARSI SO Rt sa SELIHEHBBHG SEpAIer or film discrete
object in a magineidy actigarapmpeEdirgo one another.

11,  The apparatus of ciaim 10, wherein said beit assemblies of at least said first pair
or said second pair diverge in the machine direction.

12.  The apparatus of claim 1, wherein said piurality of deflectable elements are in
the form of bristies.

13.  The apparatus of claim 1, wherein said plurality of defiectable elements are
formed from nylon,

14.  The appatatus of claim 1, wherein said top engaging portion is configured to
engage the first side of the object at respective opposed lateral adges of the object.

15.  An apparatus for transporting 2 pair of discrete side-by-side paper or film objects
in a machine direction, comprising:

a iop engaging portion including a first pair of opposed belt assemblies for
contacting respective first sides of each of the objects at respective lateral edges of
each of the objects; and

a bottom engaging portion including a second pair of opposed belt assemblies
respectively cooperating with said first pair of belt assemblies for contacting second
sides of each of the objects opposite the first sides and respectively cooperating with
said top engaging portion to move the objects in the machine direction;

whearsein:

AMENDED SHEET (ARTICLE 19)



contacting a first side of the object with a substantially solid surface; contacting a second side of

the object oppggits e fibst side with a substantially resilient surface defieqiaRigoanr-gngagement
thereof with the object; and moving the substantidlly solid surface and the substantially resilient

surface to thereby move the object in the machine direction. WO 2010/027525PCT/US2009/030571
16 21. The method ef€kfisaid Gofurtbsyimgppopiisingsaid botovirep¢heigubstantiatipdesiig surface and the
substantially resillent surfafs fbsiatangialbuegual shiface speeds. 22. The method of claim 20,

further comprising: __, Soryiacting o ceploragrion ALINe PRISCIAVILAPURPYH BHfAce g hereby

support the object a® véels In thé" machine direction; and moving object in the machine direction
relative to the @lﬂi}!@r‘!’%"ﬁé‘@@?%. The method of claim 20, further comprising: engaging a pair of
side-by-side paper or film objects with the substantially solid surface and the substantially resilient
surface to thergy meuethereal &fahiects Whdhansaehisiedkaating of at least said first pair

or said second pair diverge in the machine direction,

17.  The apparatus of claim 15, wherein the other of said top engaging portion or said
bottorn engaging portion includes a rubber belt for engaging the objects.

18.  An automatic enveiope stuffing machine, comprising:

a first end associated with feeding of 2 roll of paper in a maching direction,

2 portion configured to process the roll of paper into discrete paper objects;

a second end associated with feeding of envelopes toward the discrete paper
objects; and

a transporting epparatus including 2 top engaging partion for contacting a first
side of the objects and a bottom engaging portion for contacting a second side of the
objects opposite the first side and respectively cooperating with said top engaging
portion to move the objects toward the second end, wherein &t ieast one of said top
engaging portion or said bottorn engaging portion includes a plurality of deflectable
elements for engaging the objecié.

19.  The machine of claim 18, wherein said plurality of deflectable elements are in the
form of bristies.

20. A method of transporting 2 paper ot film discrete object in a machine direction,
comprising:

contacting a first side of the object with a substantiaily solid surface,

contacting a second side of the object opposite the first side with a substantially
resilient surface defleciable upon engagement thereof with the object; and

moving the substantially solid surface and the substantially resilient surface to
thereby move the object in the machine direction.

AMENDED SHEET (ARTICLE 19)



24. The method of claim 23, further comprising: moving the objects outwardly relative to one another in

the machine d‘%ggiﬁ%zggghe method of claim 20, further comprising: eRtagtingdhairst side of the
object at opposed lateral edges of the object. AMENRED SHEET (ARTICLE 19)

21.  The method of ciaim 20, further comprising:
moving the substantially solid surface and the substantially resilient surface at
substantially equal surface speeds.

22. The method of ciaim 20, further comprising: |
contacting a center portion of the object with a support surface to thereby
support the object as it travels in the machine direction; and
moving the object in the machine direction relative to the support surface.

23, The method of claim 20, further comprising:

engaging a pair of side-by-side paper or film abjects with the substantially solid
surface and the substantially resilient surface to thereby move the pair of objects in the
machine direction.

24.  The method of claim 23, further comprising:
moving the objects outwardly reiative to one another in the machine direction.

25. The method of claim 20, further comprising:
contacting the first side of the object at opposed lateral edges of the objecf.
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