INSERTING APPARATUS FOR DISCRETE OBJECTS INTO ENVELOPES AND RELATED
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12/231,754 (AtipgESTING RPN B ARERFOR)DISTRETE DEJEOTSHINT G\ BNYEIOSES ADiBCrete Sheets into
Envelopes andm Serial No. 12/231,730 (Attorney Docket No, KERI-09), entitled
"Conveying Ap es and Related Methods;" and Serial No. 12/231,749 (Attorney
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Technical Field_J00021The presept invention eral late converting. e ent and, more
particularly, to zﬁ) a atus fgﬁ&ﬁwg?ﬁﬁﬂj bsa%e&e?%g %A%{f?@%qﬁa(lﬁﬁgl%anfﬁmgwc%?nveIope stuffing
operations. Badkgeoukrblif@0a3ICanabkiin §2650ipPRd Atidsriay dwwoks MNautdibiidakytdaiffing envelopes.
Such equipmenhmaiRCAG FARPIRRAIRIO RS Biag. AP P HBIdMRINBEPaDST ARG Cutting such web

into one or more discrete sheets for coIIatln% sheets, and for feeding such discrete sheet collations into

envelopes. SuchFEqlipm&riamsy RAgeNA M SR S5 I0BR YNREGEREd envelopes to a
specified locatitsilitréntn & pisirytixasnid fglkeo Matbeat Eenvehidh dBeonifisihtoesy Bockather functions.

However, impf%e.fﬂ@@ﬁ?ﬁo%{%éﬂ@%@eﬂa«&ggﬁg@ggv&w@ﬁ effg%ﬁyég&qn@@%m%ma speeds are

required without sacrificin ility ac quality o oduct. 10004|More particularly, a

large roll of pap@¢iaes/MrRiEAgsprirRedl Nedischete HEHORRK Pretd BcbFRPRofAlESh. That is, the initial
roll of paper conprisginyagrarmMBess Bivdisssstearenadef Mipody:piatestindisiaszmaciig information
with each discreie area AoRRING AR 3P SYRRIURINSRRRYSH ARIRE R ARGS Mbalisehe ndicia

specific

Related Meihods”,'ail being filed on even date herewith and expressly incorporated
herein by reference in their entirety.

Technical Fieid

[0002] The present invention generally relates to converting equipment and,
more particularly, to apparatus for converting paper into sheets, collating and automatic
envelope stuffing operations.

Background
10003} Converting equipment is known for automatically stuffing envelopes.

Such equipment may include components for feeding a pre-printed web of paper, for
cutting such web into one or more discrate sheets for collating sheets, and for feading
such discrete sheet collations into envelopes. Such equipment may further include
components fo convey the stuffed envelopes to a specified location. The industry has
fong known devices which accomplish these and other functions. However,
improvements are needed where high volumes of paper piece count and high speeds
are reguired without sacrificing reliability accuracy and quality of end product.

00041 More particularly, a large roll of paper is typically printed in discrete areas
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 eventually comprise a single page or sheet of indicia specific
information. To complicate the process, a variable nuraber of sheets with related



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 from the content of another by
sheet count and, of course, by the specific indicia on the included sheets. As one example, financial
reports of mUYB RV BRTers or account specifics may require a varied nUfRBEFBHEISAter or account
specific sheets to be cut, respectively collated, stuffed and discharged for delivery, Thus, the contents

of each envelongpelle 8B 8,SIHO R HRRI DL CRIRIRTAIJIPE B o0y sheets, each

collation" being specific to a mailing to an addressegﬁg 005]In such an exemplary operation, a
financial institutffﬂmﬁ%ﬁ%@ﬁc?ftﬁﬂﬁ%ﬁeépﬁﬁ?@@é?% A% Labh e #RES BRERLMRR billing
information or "inglicied fheanesusiomaemplayiraatiie @y bereiimacansdmnabshestie a number of
sheets which myst ~then ' r's.envelope. While all this information can
be printed in Sh%&ﬁﬁsﬁ%}%ﬁ%@%&vﬂ?@ﬁ% gél%ﬁ’é@éﬁﬁgpe%e%g%g%@ %Eu%{' gH \?\% 8§ﬁsnce{"r}d, cut, merged

or collated into E1588tivRly tRkatshftuEer Pagdsissnrarssionaabepldbes Rteensebpfeactreated and

discharged. ThuswadE¥SRINGOEIFRAEUHINISHES BFRCOSEIES B #am Rastdnendesberr sty pical
components, suicglag%a, %aﬁer roII.fstand, dr.ive, sheet autter, merge unit, accumulate or collate unit,
folder, envelopeqD &Ut, %\%?88%' W%Oe?tg‘a,'%%?\'?s?ﬂ r§S’§ﬁet?i'discharge units. Electronic controls are
used to operatel@A@5hystenineuchras letehierfusmstiotien sofvenaatistibdienamgicibatbdéngdbplaced in

correct destinatian,eaVRiRRg ARSI SHCR SHESOMRORRRAL SYSRERStheiRass-thiKegh rate from

paper roll to finished envelope is dependent on the speed of each component, and overall production

speed is a funcfibHBFHBA GRALE BPNEAIECLP TR R SAFhEIREHTe BRTRPTalihiR D&My limited.
Moreover, the rheao/diednheémgdeedrirathyt matbmatiomes dadurg ite reiabis isfdimititoh byrthe most
repair-prone, m Qaamg’ [ ital intensive,
requiring signifiggﬁltt roorﬁéllrgrrlg %% ?f‘(g%%égr%%quirg] s@%’iﬁt&ggt%%%eﬂr%gégn% Eéﬁlré:&r}ﬁaintenance
capabilities andtAcitE8d G THRGSHRS By IS NEHERR RE HpiPare §osHBaleBviNEesH iRSerting a single
discrete sheet afnnadpenen@ciagkiatisgbishests ingeRVRIORRILSPIBICOeRipaahsystems of this
type use vacuum d In.systems of this type, high levels of maintenance are required for
components subl S5 VA A& et g A A DR Beine ars e o SEh e Tkewise, i
systems of this $/Be, A GfcElicfgRMyiYr vACONAR EOnisbisafRvEand iPerting@ineEoperation has been

observed to ranp st RMRhRGHRS Mg akter aRinrianirnsarssewhepdesules in unintended

forces being applied, for example, onta envelopes. This, in turn, results in poor control of the insertin
operation 9 ps[))/stem 10 corre?atepthé chcﬁons $0 cgrrecis eets are coltate§ an piagec? |rn cotrect 9

destination envelopes.

[0006] In such multi-component systems, the pass-through rate from paper roll to
finished envelcpe is dependent on the speed of each component, and overali
preduction speed is a function of the slowest or weakest link component. Overall
reliability is similarly limited. Moreover, the mean down time from any matfunction or
failure to repair is limited by the most repair-prone, most maintenance consumptive
component. Such systems are capital intensive, requiring significant floor pian or
footprint, and require significant labor, materials and maintenance capabilities and
facilities.

[0007] In such systems, inserting apparatus are known for inserting a single
discrete sheet of material or a stack of such sheets into envelopes. Some conventional
systems of this type use vacuum drums. In systems of this type, high levels of
maintenance are required for components such ags valves that are continuously being
energized and deenergized. Likewise, in systems of this type, the deenergizing of
vacuum compoenents during an inserting operation has been observed to ramp down
over a period of time rather than instanfaneously, which resulis in unintended forces
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[0008]Accordingly, it is desirable to provide improved inserting apparatus for the insertion of discrete
paper or film objects into envelopes in a high speed handling machine, It is also desirable to provide a
converting apparatuszng related methods that address inherent problenfC8A88R 8437 conventional
converting apparatus. Summary [0009]To these ends, in one embodiment of the invention, an

envelope is fed between two rollers toward an insertign station, an i se inserted there and the
envelope thereité 308 HE(RATTHE 8?%58\’%?%9% 6:%](‘13 ’a'ﬁé@nérr r%ﬂ%r a%t\?ay%[)m the insertion station.
Once the envelopetig; fgekiaeétween the two rollers toward the insertion station, its trail end clears the

two rollers and otion velope Jsieyer Q\,-JQ}%F}@;@@' mefihe pserbiniecthaeenvelope
pushes the tai|i§2r51%é€f the épr%/ggﬁ)n;?g ’b%%l%%\%ﬁd thieﬁonle rol er‘butlon a%?i%ii%ég? side of its axis where
N

continued motitaasianat SR SPIRY SAHTE BRI G REIIRGHVAS s Svay from the
insertion statiomJQHO0]inotRerdantds: theroltrs emgaging aundrano\ang tHetehvelopss first toward then

away fiom the pecron salon contiug (asalale oRiaouslY 8 s AmEiesion. whi atleast

common roller gﬁb nvelope serves to drive the envelope toward the insertion station and

then, when the envelope clears that roller, to drive said envelope after insertion in another direction

away from the igsarjgn station. This is accomplished by the tail edge or end of the envelope first

clearing the roll'é'l‘_oﬁ_o%e side al its axis of rotation, then Cﬂ%ré driven %}4 the m éi%r}e%f the insert back
il

against the sank@P8lier on IhbHisErEEFe BLAE 35?@?% venian, & envela

€ appreciated that embodiments of this
invention seek taieevitdecapizaratwaradnd meethoustathiteposkivesetehirel bR e separate work

pieces or inserl g5 IneY ¢ J8 15 AN SR RN, skaliopuaad.el heviled enuplgne i departs the

insertion statione,nt\ﬁauosoeen ancing reliability of the apparatus. More particularl ﬁn ﬁggﬁratus for
inserting an objeeeatIsaE0aN RSB INFREVEIP R SRS HRRIJEE YR RESPHAH A €HERges and
moves an envelgpe And poramp-igaerthaving s face generaty tangerdial reyzrsediacuum drum for

disengaging the envelope from the vacyum dr icul j iment, an apparatus
is provided for i;{ggm@g%&%&%ﬁﬁﬂﬁ?%g&’ %%ggi%%?%u%ﬁgc%gfg@gﬁc@ ;Bngée)%pe. The
apparatus inclutes:a feeding dpparaosicmnmsifgdn el §pjpds WirareriBusAvarige AMi#a vacuum

drum that has %@J%%M%ﬂﬁa%%&%@ﬁ%&%@éh\%l@ﬂé’@lﬁﬁ%ﬂrﬁw\&ﬂédrﬁ@mbﬁaﬁoﬂ ramp element
is operatively 3634973 oriented Wwith respect to the vacuum drum and inclwdes a ?%Q{%Fglly flat surface

that is tangential’® Bhe vacllPHIFCaR APt AL AR TS POt S OPihe énvelope as the

envelope movesnaithuberac tharnsdrtion. station continue to rotate continuously in the same
direction, while at lsast a common rolier engaging the envelope serves to drive the
envelope toward the insertion station and then, when the envelope ciears that rolier, to
drive said envelape after insertion in another direction away from the ingertion station,
This is accomplished by the tall edge or end of the envelope first clearing the rolier on
one side of its axis of rotation, then being driven by the motion of the insert back
against the same roller on another side of its axis. -
[0011] Tt will be appreciated that embodiments of this invention seek to provide apparatus and methods
which positively control both the separate work piaces or inseris as they are fed io an
insertion station, and of the filied envelope as it departs the insertion station, thus
enhancing refiabifity of the apparatus. More particularly, an apparaius for inserting an
object such as an insert info an enveiope includes a vacuum drum that engages and
moves an envelope and a ramp element having a surface generally tangential to the
vacuum drum for disengaging the envelope from the vacuum drum. Maore particularly,
in one embodiment, an apparatus is provided for inserting a paper or film object or a
stack of such obiects info an envéiope. The apparatus includes & feeding apparatus for
moving the object toward the envelope and a vacuum drum that has a surface adapled
1o engage and move the envelope foward the object. A ramp element is operatively
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[0012]The vacuum drum may be servo-controlled and include a plurality of holes defining a surface for
engagement of the envelope, and a vacuum source in fluid communication with the plurality of holes
for selectiv.el;é‘%om}ﬂmg,,gﬁgative pressure through one or more qf the pIurg@y,@éﬂ%ﬁgoggge vacuum
drum may include a vacuum source that is continuously generating negative pressure or suction at the
surface of the vacuum drum. The ramp element may be stationary relative to the vacuum drum. A first
rotating elementimeagdeitrotstzdoladtha fasiurotatungatit daticre sar gomally theserizedapat B a first travel

direction toward fhe Qast RaLalRn ol ihe sk alaling Sismer i s st fiatig iggton may then

move the envelopé€ in a second travel di on opposite the first tra irection. A second rotatable
element may cRSEPH ARR? fﬁ@’?ﬁ%%ﬁ%ﬁiﬁ@%hﬁ%ﬁf‘to move the envelope in the second travel

direction. The fggglinp appanivachaydneliudgyaplsabtycaf-ingeis wilbaeachwhifyefingers cooperating

with the first rotatipng element to maove the envelope inthe second travel direction..Each of the fingers
may move the LGS AT e S b A SN El o T sy S clope in the
second travel deettibnicRiBmtbntoF Bhaalibici iwlegrignbelsritiely pihyé 9egREYeMEéRtUgay be configured
to lift the envelopg,gMandTamiReopeE e AiyiBensasU U dadun (IR I pneIRes £0abadtment, an

apparatus is provided for inserting a paper or film ohject or a stack of such objects intp an envelope.
The apparatus FARICEEH T CaBHALPAB A AR R THEIFR HRESHER CEE GURA e SRR ind & vacuum

drum that has avsurfaceradajtedaoresgage ang mreigitharg migiop® toaverdutite dbjechand a vacuum
source continudysly aaREIAIRGANGIRE RIS HUGAL haRtiRcsiA KARBAISMENt is coupled to the

vacuum drum and is sta,tlonar%r/{relatl\_/e to the vacuum drum, with the ramp element including a
generally flat supfYERORRAT i taliupkRIRIAn &PV thp AReth %@Mt@ﬂ ESLRE# the envelope as
the envelope meugsmiditbdrgaoting digoiof0aidihayebandibeneropoiimesioanmausbmatic envelope

Suting ey U, R PRSI Sl s sEnaer bl o

paper and a processing apparatus 1or conv aper Into discrete’s

also includes arwipprerfiRisciaiing sEmng hEevschereryRisetsbNS4peq A IRYIReIEAGIBPER%Nd having a

Leeo_ling app?rat@gggig%ﬁ@% Hhs aosete gh@@{ﬁ@fﬁﬁgﬁymw@g@tﬁq@y&@@@e& ahvacuum Srum
aving a surface adapted tq en and move the envelopes toward the discrete sheets, and a ramp -
element. The raf‘ﬂBps BELH%M*E%%EF@{R}%%%?ISW%‘& K%W%é%ee%?"t?\iv%ee'% i LH%VS(?nd includes a

generally flat sugfsectiomniganftiiltie ingetamaymataihe shigddaptstiad dingoort thiéhenvelopes as the
envelopes moveewgtafte?o\ﬁ?&ewm&yme OQARMR ANRiher&m RadinsBtisnmatrispiqvided for

inserting a paper or film object or a stack of such Obé%?s into an envelope. The method includes

moving the objetAtGNET TR BRGRIE "ABPFRGHET RIS pralanire BdTiig SRECHRGABRE to engage

the envelope againsta sotatiegf srfacey@nidumoving the rotating surface to move the envelope toward

the object. A leagdingsportio i i relati i ace as the
envelope moveasﬁwit%] the ro%%?rﬁ%ﬁ%@@%(ﬁgﬁ&ﬁ%%%%%hﬁggﬂﬁ %ﬁﬁﬁﬁ%ﬁ%%ﬁ%ﬁ%ing portion of

the envelope awWiy BRIPH & AR PIFLIHRULCINRE AL RIER PBR-a eftRIRAIRIEHE &P Bd may include
rotating a first rotaiiing eteesot Praniivsiy olatingditeeiiomtoomeuedracavetops drarfitst travel direction

toward the object, The metho incl ing.the first rotati | i irst rotating
direction to mov%a%%sgn\a/%e gg;ei%%g%%%%%? é%%ogﬁ&%i%ﬁv%f@t%b%%@oﬁége% %ég f%r@% %ravel direction. The
method may incHideLELIRFOESHNEP Sl Bidiing § Apdalivedssthe wgfdlitstuiecrotAtiAGBurface. The

methodfmay :ncwﬁeﬂ{@fyﬂdga& ﬂﬁyoﬂ&ﬂgwy@am@wéﬁ@%ﬂ}a&%ﬂ@w_fm@a;agi@&h/@r@m,_a vacugm
source for selectiy enerating the negative pressure on select ortions e rotating surface.
S AR LR SR e Ton A B

The method mai'y i d&TR& Th‘%d B85 f)l%gl‘irrf?apteié aeﬁ %an{% TP 8 e rotating

surface. drum and adapted {o support the envelope as the envelope moves with the vacuum
drum.
[0014] in yet ancther embodiment, an automatic envelope stuffing apparatus is
provided. The apparatus inciudes a first end associated with feeding of a roll of paper
and a processing apparatus for converting the roll of paper into discrete sheets. The
apparatus also includes an apparatus for inserting the discrete sheets of paper into the
envelopes and having a feading apparatus for inserting the discrets sheets of paper
toward the envelopes, a vacuum drum having a surface adapted to engage and move
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[0017]Such apparatus and methods are particularly useful in a paper converting and envelope stuffing
system contemplating improved paper converting and sheet inserting apparatus and methods,

modular bas%z% !&a{gigg improved paper handling apparatus, servo drigg?/ﬁgm%g%}?, improved
sensor density and improved control concepts controlling the system operation. One or more of the

embodiments of the invention contemplate the provision of an improved transporting apparatus which
can be used asthcraodidecotaand thel dispaepesheettyarimgyrangd sbeehinFadiamspiieemvidhiere human

capital, require I ] i I terl acilities therefore
are reduced co%%%%ggééﬁ%ﬂo#ﬁ%%%r@g%ﬁ%@ﬂgﬁﬁ#@dm%&qéﬁﬂ%%{ ecifically, such
improved appa%@%@%@ﬁé@?%ﬁ%%ﬁ@@ﬁlﬂ%ﬁﬂ&%f%ﬁ%ﬁﬁ!%wﬁm@%rﬂ%&@ing the following

functions in a sefigscpbmesidlagrohikeqiuaissimilar modules where a specific module is
multi-functionalclg‘gi

functions comprise: .. printed r. roll handling/unwinding; paper slitting and
cutting; sheet Ii%lon ang\gggﬁr%rqu}s?gﬁ';r%ﬁ%éStr?%ﬁa%ﬁé? qrr%{{r%ep%gﬁ'gﬁgﬁrtfg? ?n?gPch(fﬁgmNith inserts; Pl
envelope feedirpjediaitatriackmstgbingttadnissainisrelaprl The method includes moving the
object toward the envelope, applying negative pressure against the envelope to engage

the envelope against a rofating surface, and moving the rotating surface io move the
envelope toward the object. A leading portion of the envelope is supported with a
relatively stationary surface as the envelope moves with the rotating surface.

[0016] The method may include lifting the leading portion of the envelope away
from the rotating surface. Alternatively or additionally, the method may include rctating
a first retatihg element in a first rotating direction to move the envelope in & first travel
direction toward the object. The method may include rotating the first rotaiing element
in the first rotating direction to move the envelope in a second travel direction that is
opposi‘ie the first travel direction. The method may include continuously applying the
negative pressure againsi the rotating surface. The method may include electrically
controliing movement of the rotating surface relative to a vacuum source for salectively
generating the negative pressure on selected portions of the rotating surface. The
method may include moving the envelope in a plane thal is generally tangential 1o the
rotating surface.

{06017] Such apparatus and methods are pariicularly useful in a paper converting
and envelope stuffing system contemplating improved paper converting and sheet
inserting apparatus and methods, modular based, and having improved paper handling
apparatus, servo driven components, improved sensor density and improved control
concepts controlling the system operation. One or more of the embodimenis of the
invention contemplate the provision of an improved transporting apparatus which can
be used as a module of a moduiar paper converting and sheet insertion system where
human capital, required space, reguired equipment, maintenance, labor and materials
and facilities thereiore are reduced compared to conventiona! systems of similar
throughput,

[0018] More épecificatly, such improved apparatus and methods contemplate a
plurality of functional modules providing the iollowing functions in a series of modules of
like Or dissimilar modules where a specific module is multi-functional. The functions
comprise:
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envelope treating and discharge. [00191 More particularly, one or more embodiments of the invention
may contempllate, without lirgit .ﬂfbo“&‘fye?m Hﬁg%@p@g@ﬁgs and methods for: (a) guiding a web of
th.e paper or film containing the printed Indicia into a cutter app’aratus; (b) processing the web through
slitting and_ transverse-cuttiny di?@ﬁit%ﬁf‘_%@“ﬁ&ﬁ@ﬁ@hing and merging discrete pieces of the insert; (d)
accumulating predefined stacksf-glisoegte: preces ahthgdnsert; (e) guiding and transporting a stack of

discrete pieces of the insert toward an envelope-filling station; (f) transporting indivi
[ ; g individual envelopes
toward the envelope-filling s%eei%ltﬁng, P

transportation for interfacing with inserts;

envelope feeding;

coliation interfacing and insettion; and
= envelope treating and discharge.
[0019] More particularly, one or more embodiments of the invention may contemplate,
without imitation, new and unique apparatus and methods for:
(2) guiding & web of the paper or film containing the printed indicia into
& cutter apparatus;
(b) processing the web through slitting and transverse-cutting
operation;
(c) transporting and merging discrete pieces of the insert;
{d) accumulating pradsfined stacks of discrete pieceé of the insert;
(e) guiding and transporting a stack of discrete pieces of the insert
toward an enveiope-filling station;
{f) transporting individual envelopes toward the envelope-filing
station;
{g) creating and processing a stack of the envelopes prior {0 the
envelope-filing process; and
(n) processing an individual envelope from the stack of envelopes and
through the envelope-filling station.

{6019a] In one aspect of the present invention, there is provided an apparatus for inserting a paper
or film object or a stack of such objects into an envelope, comprising: a feeding apparatus for moving the
object toward the envelope; a rotatable vacuum drum having a sarface adapted to engage and move the
envelope toward the object; and a ramp element coupled to said vacuum drum and stationary relative
thereto, said ramp element including a generally flat surface tangential to said vacuum drum and adapted
to support the envelope as the envelope moves with said vacuum drum.

{0619Db) In another aspect of the present invention, there is provided an apparatus for inserting a
paper or film object or a stack of such objects into an envelope, comprising: a feeding apparatus for
moving the object toward the envelope; a rotatable vacuum drum having a surface adapted to engage and
move the envelope toward the object and a vacuum source continuously generating a negative pressure at
said surface; a ramp element coupled to said vacuum drum and stationary relative thereto, said ramp
element including a generally {lat surface tangential to said vacuum drum adapted to support the envelope

as the envelope moves with said vacuum drum.

(e p]
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station; (g) creating and processing a stack of the envelopes prior to the envelope-filling process; and
(h) processing an individual envelope from the stack of envelopes and through the envelope-filling
station. [0019a]In one aspect of the present invention, them is provided an apparatus for inserting a
paper or film object or a stack of such objects into an envelope, comprising: a feeding apparatus for
moving the object toward the envelope; a rotatable vacuum drum having a surface adapted to engage
and mc[ﬁ@lﬁ&f-‘ enve@l?%n‘&}‘i@@ﬁl@& QPJ&C}S@E&Q E\F@z{ﬁ&?lﬁ&%eﬁtp?%@é@% te-aaig dﬁﬁ&&‘ﬁ%&%@rnd

stationary relative thereto, said ramp element including a generally flat surface tangential to said
vacuurﬂroféhwaﬁgta?fawé%%&Bb%ﬂbeﬁ&tsew\tfé%8}%5% SRTEISTIRSMIBOESSVIRA SRIRPY AT rum.
10019bﬂd@tmnoihﬁbﬂ;s pﬁﬂpmfgtlmegarﬁrsemﬁmue r_ttj;amsthﬁﬁe ésmtqﬂdmdeaggg@pmm_}f@rei ngeitng a
paper Qi fim. oRigct.of A, Stagk of 3ush ARIGSIS t?s&@a‘é‘é‘\é‘%'ggcﬁm%f’[@ RESING: A JERAIPY ARRATGHYS for

moving the object toward the énvelope; a rotatable vacuum drum having a surface adapted to engage

and mavETHe sRVels petowaTerine sijedramdricpaelitn Gobler cotinrelErFlyefiiaing Bhegative
pressutenplcgaitksntastid famgmele meslcauRiedvasrighvagurim tharmn-ang staitenaryidalative thereto,
said ramp element including a generally flat surface tangential to said vacuum drum adapted to
support[@§gtdnvelopdistiRcenvBRiee shiveaatistips Aiaolats it el RARCUONIEIRS another aspect of the

presentipvgiianedheieid R avided-ainetned abinserting:a fanelyah aapiect or a stack of such
objects into an envelope, comé)risi%:arggg/irigegk%ob'ect toward an insertion station; applying negative

pressurgagé%cfﬁ@tgtﬁ%n Wéslcﬁg' e 8 efope against a rotating surface of a drum; moving

the rotating surface of a drum to move the envelope toward the insertion station; and supporting a

leading Eﬁé?i%éﬁﬁgﬁoﬁ%\f@%e‘é’ith a relatively stationary surface, coupled to the drum and tangential

thereto 33 the envelope moves with the rotating surface of the drum.
[0021} F1G. 1 is a perspective view illusiraling & portion of & converter for

stuffing envelopes with selected paper or film objects;

[0022] FIG. 2 is an elevalion view of a portion of a stuffing or insering apparafus
of the converter of FIG 1, more specifically associated with the encircled area 2 of FIG.
1
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[0020]While the combination of the particular functions in the particular modules are unique
combinations, the invention of this application lies primarily in the paper transporting apparatus and
methods described herein. Brief Description of Figures [0021]FIG. 1 is a perspective view illustrating a
portion of a CBMAHEIAGPStuffing envelopes with selected paper or film ob?&?f&%’@%’%ﬁ@. 2isan
elevation view of a portion of a stuffing or inserting apparatus of the converter of FIG 1, more
specifically assg‘g/u d withethemRaitdRd Q68 el & Wrabu RP3AR 2t Rain roller of the

2010/027522P 2009/030538 [0023]FIG. 3 is a perspective view of a vacuum drum and main
inserting apparaius of FIG. 2;

roller of the
[0024] FIG. 4A is a view simiiar to FIG. 3, additionally showing a sheet inserting
assembly of the inserting apparaius of FIG. 2;
[0025] FIG. 4B is a view similar fo FIG. 4A showing an envelope in a different
position relative to that shown in FIG. 4A;
[0026} FiG. 4G is a view similar 1o FIGS. 4A-4B; showing the envelope thereot in
yet a different position;
[6027] FIG. 4D is a view similar to FIGS. 4A-4C, showing the envelope thereof in
vet a different position relative to FIGS. 4A-4C;
0028} FIG. 5is a view similar to FIG. 2 showing a stage of an inserting process;
[0028] FIG. 6 is a view similar to FIGS. 2 and &, showing a portion of an

enveiope conveying apoaratus,

[0030] FIG. 7 is a perspective view of a portion of the envelope conveying
apparatus of FIG. 6;

[0031] FIG. 8 is a view similar to FIG. 6, showing a stage in a process for
conveying envelopes;

[0032] FIG. 8A is a view similar o FIG. 7 showing a portion of the envelope
conveying apparatus at the stage illustrated in FIG. §; and

[0033] FIG. 9 is a view similar to FIGS. 7 and 8A, showing a different stage in the

processing for conveying envelopes.

Detailed Descripfion

[0034] Referring to the figures and, more particularty to FIG. 1, a portion of an
exemplary converter 10 is Hlustrated for processing a web 12 of paper or film, Although
not shown, the web 12 processed oy the cénvefter 10 originates, for example, from a
roll (not shown) of material containing such web. The roll is generally associated with a
first end 14 of the converter 10 and is unwound in ways known in the art, for example,
by driving a spindle receiving a core of the roll or by cchtac’{ing a surface of the roll with
a belt or similar device. Typically, the web 12 is pre-printed with indicia in discrete
areas.

{0035] The web 12 thus travels in 2 machine direction, generally indicated by
arrow 15, through several modules that make up the converier 1C. In the exemplary
embodiment of FIG. 1, converter 10 cuts the web material intc discrete sheets
{corresponding 10 the “areas”) of material (“inserts”™) and feeds them info envelopes fed
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inserting apparatus of FIG. 2; [0024]FIG. 4A is a view similar to FIG. 3, additionally showing a sheet
inserting assembly of the inserting apparatus of FIG. 2; [0025]FIG. 43 is a view similar to FIG. 4A
showing an envelope in a different position relative to that shown in FIG. 4A; [0026]FIG. 4C is a view
similar to FIGE? ARUBS2howing the envelope thereof in yet a different podibHFOUSAERS. 4D is a
view similar to FIGS. 4A-4C, showing the envelope thereof in yet a different position relative to FIGS.

4A-4C; [0028]Fifancpalfy RorFIM SERHo I 8- of &IO¥IBO18. SERAGABATLIRRG iRBdPRAGSS: [0029]FIG. 6 is

A ST G eI Gpas Comtaiming e Tnaeria vy Tom e Showh poron o e comverar 16
for subsequent processing or disposition. The exemplary converter 10 includes, as
noted above, several modules for effecting different steps in the processing of the web
and the inserts resulling therefrom, as well as processing of tha envelopes. Those of
ordginary skill in the art will readily appreciate that converter 10 may inciude other
modules in addition or instead of those shown herein.
[0036] A first of the shown modules, for example, is a cuiting module 30
relatively proximate first end 14 of the converier 10 and which cuts the web 12 into
discrete objects such as inserts {not shown) for subsequent processing. A convaying
module 40 controls and transports the discrete inserts received from the cutling module
and feeds them into a folding and buffering meduie 50. Module 5C may, if necessary,
form stacks of the discrete inserts for subsequent processing, for example, if the
intended production requires stuffing the envelopes with inseris defined by more than
one discrele sheat. Module 50 folds the discrete inserts, if reguired by the intended
production, along a longitudinal axis of the discrete inserts disposed generally along the
machine direction. Moreover, module 50 accumulates, collates or buffers sets of the
discrete sheets into individually handled stacks, if the particular production so requires.
[0037] With continued reference to FIG. 1, an uptake module 60 takes the inseris
from folding and buifering module 50 and cooperates with components of a stuffing
module 70 to transport the inserts and feed them into envelopes. The envelopes, in
turn, are handled and fed toward the stuffing module 76 by an envelope conveyor 80.
A conveying assembly 90 is operatively coupled to the stuffing module 70 and the
envelope conveyor 80 for conveying the stuffed or filled envelopes away from the
shown portion of converter 10 for subsequent processing or disposition.
[0038] With reference {0 FIG. 2, an exemplary siuffing mogute 70 is filustrated in
greater detail. Module 70 includes a frame 72 that supports an inserting system or
apparatus 100 that feeds the discrete sheets or inserts toward the envelopes, feeds the
envelopes toward the discrete sheets, inserts the discrete sheeis into the envelopes,
and moves the stuffed envelopes toward the conveying assembly 90 (FIG. 1). To these
ends, apparatus 100 includes a feeding apparatus 110 in the form of a belt assembly
112 rotatable in a closed loop {only partially shown) and driven by a toothed whee! 114,
A plurality of fingers 116 extend from the belt assembly 112 and are spaced along the
length of the belt assembly 112, Fingers 116 engage the tralling adges of ingarts 120
to thereby move them toward envelopes 130 in the general direction of arrow 134 while
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[0030]FIG. 7 is a perspective view of a portion of the envelope conveying apparatus of FIG. 6;
[0031]FIG. B is a view similar to FIG. 6, showing a stage in a process for conveying envelopes;
[0032]FIG. 8A is a view similar to FIG. 7 showing a portion of the envelope conveying apparatus at the
stage illustraf®d HE1E7382 and [0033]FIG. 9 is a view similar to FIGS. 7 aerSMS,S%‘f)ﬁ/%d(ﬁ%ﬂg different
stage in the processing for conveying envelopes. Detailed Description [00341Referring to the figures

and, more partigiiayolghEdF3da@ RRUAMMATEXREIBTLERNME YERCIS) irdlisHaigsdar processing a
web 12 of paper or film. Althour%gl not shown, the web 12'ﬁ)r,ocessed by the converter 10 originates, for

example, from 43011 Rt ARORAIFFIRTALR FEMEOR A1 ARG SO ID WIS P 25iI S RRHBR A hssociated with
a first end 14 ottistesdrddeiten f6rtauh dusponwiemadtin! WayfSheneedininabyeattisfof x@imple, by driving a

spindle receiVin&iﬁl855?&@&859&”3%@&@5%!@9 HaseRf dherll with aaelt or similar device.

Typically, the web 12 is pre-printed with indicia in discrete areas. 100351 The web 12 thus travels in a
machine directifi¥38kneralfifinRiRe386Bythe envelopes 130 first move in the general direction of

arrow 138 toward the inserts 120. This movement of the envelopes 130 is provided by
cooperation between a rotating vacuum drum 150 and a rotating main roller 156 that
nip each envelope 130. Vacuum drum 150 and main roller 156 are supported from a
frame 158 (shown in phantom in FIG. 3) of stuffing module 70. When the vacuum drum
150 and main rofler 156 rotate in directions opposite one another, the engagement with
an envelope 130 disposed between them resuits in the envelope 130 moving foward
the inserts 120 at an insertion or stuffing staticn. More specifically, the vacuum drum
150 rotates in the direction indicated by arrow 160 {counterciockwise) while the main
roller 156 rotates in the direction indicated by arrcw 166 {clockwisel. A distance
between the vacuum drum 150 and main roller 156 is suitably chosen to effectively nip
an envelope 130 therebetween. in this regard, therefore, this distance is chosen based
on factors inciuding but not limited o a predetermined thickness of the envelopes 130.
Although not shown, one or both of the vacuum drum 150 and main roller 156 may be
adjustable to thereby permit adjustment of the distance between them.

[0040] The materials for vacuum drum 150 and main roller 156 are suitably
chosen to permit engagement and movement of the envelopes in the direction of arrow
138. For example, and without limitation, at least an outer surface if not a subsiantial
poriion of the main roller 156 may be made of rubler, urethane or other materials
providing a predetermined level of friction against the envelopes 130. Likewise, at least
a surface 170 of vacuum drum 156 is made out of a metal such as stainless steel,
which may further be coated with a release-type surface or texiure to prevent, for
example, buitd-up of adhesive or ather materials on the surface 170.

0041} Vacuum drum 150 and main rofler 156 receive each envelope from guides
180 (only one shown in the view of FIG. 2) defined by oppositely disposed rails 182a,
182b that guide the envelopes 130. Moare specifically, rails 182a, 182b define a space
between them that recelves the lateral portions 130a (FIG. 4) of each envelope 130.
Twae pairs {only one shown) of driven secondary rollers 190a, 1900 are positioned
between the guides 180 to facilitale movement of the envelopes guided by guides 180.
More specifically, rollers 190a, 190b rotate in directions opposite one another (arrows
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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 (corresponding to the "areas") of
material ("inserts"g and feeds them into envelopes fed 8634977 generally from an 0)0 osite end 16 of
converter 10. ¥REr¥o may further convey the envelopes containing feTiNS&Me from the
shown portion of the converter 10 for subsequent processing or disposition. The exemplary converter

10 includes, as poted oyRs SRVSISHEOSIIORPESTBGRIAITRIRIE HaRR I RAPIRFESFING Of the weD

and the inserts resulting therefrom, as we aséﬁrocessmg of the envelopes. Those of ordinary skill in

1
the art will readBP¥pPRRRER RS eRIMERINEIRELY iflude other modules in addition or instead of
those shown hqogie}[0036Patfirsintifitbe refepencanoti@e? afat wikamplisnsg selenttiogtoratGul 30 relatively

proximate first ed 44 6149 SPRGHE! 0.0 Wb eutp Uireh R R dsieiabisds such as

inserts (not shown) for subsequent processmag. A ponve&g module 40 controls and transports the
discrete inserts REEEIRRYFFoRHL &8 GRIPRES d Bfe iR dofeliens ey ime ¥olath 4% buffering module
50. Module 50 maycifanecesserys oo siacksrohtinediscrete sseds duswdsegieevapioeessing, for

example, if the inten jon_requir: ffi n ith.Inser ined by more than
one discrete shélé%f°§%%4ﬁ5e09%§%%?§saﬁ%@%g%%wsge%@ e‘lafS %%gggzow&%giﬂgwoducﬂon, along a
longitudinal axid %t theedisardye miswsiEs GRIRESe dhgenuelampaicAdhatetinaerine ditection. Moreover,
module 50 accundRIRS, 160l e srerdattiess seimpiine sissiaitosheis iad abocdiatie handled stacks,

if the particular production sa requires. [0037]With cantinued reference to FIG. 1, an uptake module 60
takes the insertgaﬁ%%‘ %ng’ éﬁ%\/@ﬁ?fjenhé)a" rrfr’lc\%%fg%%sand cooperates with components of a stuffing
module 70 to tré#E8brt the linthistxempl feexinthisiméntotienvadope soTthe Ahielopdsydaddm, are handled
and fed toward {g:sfifing MOLHEIERY RARURIORASAIN WBrBRrAROREYIRGASEDIY 90 IS

operatively coupled to the stuffin%g module 70 and the envelope conveyor BO for conveying the stuffed

or filled envelope& eeHas ¥ GATEALP NS B S L OV R PA LSRR 8RIEFYBrocessing or
disposition. [0028pM¢itvnedenegate d @rEtGur agairek esgolatygsiubtng theddide X0 endltsigated in greater

detail. Module 1Qnelydea IR (a4t 5uaRas an INSRIYB0 SSLEM RLANPAIRLIRAGD that feeds

the discrete sheets or inserts toward the envelopes, feeds the envelopes toward the discrete sheets,
inserts the discr8IERKESRCIAB SR BRRAGHRSS AIRINGIRTER RIS BIGHR NERv/LIBHE3BMAIrd the conveying
assembly 90 (Figsch)or 8 fiheser ngs, moparatssitdieludes ia fectioganmavatusnd dQin the form of a

belt assembly 112 rotatable.in a cl lpap (onl rtiall and driv. othed wheel 114.
A ploraity of find LU o e o A My B e B B i of e
belt assembly 112 drFsifge EEcLR B dtFaFOtHRALIRIRAG BORFSS DS HIYtR!ANg fytRedR): Mdve them toward

envelopes 130 i aenesak diessiameb ar@w 4 3diaviienortion of the envelope 130. For
example, vacuum drum 150 can be rotated relative to the vacuum source 204 such that
negative pressure is not applied to the trailing portion of the envelope 130, which may
facilitate release of the envelope 130 from vacuum source 204.
[0044] Vacuum drum 150 includes two lateral portions 150a, 150b having similar
structures and rotatable from a common central core 150¢. The holes 200, in this
regard, are positioned on hoth of the lateral portions 150a, 150b 1o thereby permit even
engagement of the envelopes 130. Accordingly, the exemplary arrangement of holes
200 in this embodiment prevents or at least minimizes skewing of the envelopes 130 as
they travel with rotation of the vacuum drum 150.
[0045] With continued reference to FIGS. 2-3, a ramp element 210 is coupled to
the vacuum drum 150 to permit release of the envelopes 130 from the surface 170 of
vacuum drum 150. More specifically, ramp element 210 is sialionary refalive to the
vacuum drum 150 and is positioned between the two lateral portions 150a, 150k of
vacuum drum 150. Ramp element 210 is in the form of a solid block having & surface
that is generally tangential to the surface 170 of vacuum drum 150. in operation, as an
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the envelopes 130 are moved toward the inserts 120 in the general direction of arrow 138. A plurality
of deflectable elements in the form, in this exemplary embodiment, of bristles 140, form part of support
elements 142 of the feeding apparatus 110. The bristles 140 engage the inserts 120 as they move

toward the eRVRHP&EHEB. [0039]As noted above, the envelopes 130 first O HEYdheral

direction of arrow 138 toward the inserts 120. This movement of the envelopes 130 is provided by

cooperation beyeen FARBRYIRHYTIHR JRO e anosiingranainam|igickafdhatrip each

envelope 130. Vacuum drum 150 and main roller 156 are su%ported from a frame 158 (shown in
phantom in FIG! % 8FER#AMYIRHIRAEAS. APA LIS (RER SN Arads TSEPRESHRARIHING: 156 rotate in
directions oppotiteionposivothedt dheyengate meticeititan exvetopgarh3Gelisposed between them

results in the erlg e 130%9@5@&&%@{/%%?&W&P?WQ@F&MQE%?Qﬁbmaﬁ&affiwgn%a“0”- More

§
specifically, the’'vacuum drum 150 rotates in the direction indicated bésarrow 160 (counterclockwise)

while the main RINSRAISE G sed el teenireraotP iRakatddenrranrass 168 serserlidLeRBlstance
between the vagumasdnase 150angtmaiarolesd. 56ksvasalably chesemtedaffactvelyiaimean envelope
130 therebetwegn, In this regard. therefore, this dis is..cho tars,including but not
limited to a prec?e{{]‘}e(rzlgﬁl?ﬁe% %%gﬁﬁfg@ Sf“éﬁé‘%%%ﬁ%@%@%ﬁkﬁ%5%%@%1%%%&%5'g?r‘ oth of the
vacuum drum 18DighatatenarychieHviEss imyepeuBdfistaliie. tbahereBy pana i ERJuISIEBNeBf the distance

between them. [RO4@IEhReatssigiefo mas Guulbec Wim 4 2R ABE aimsclen1RSsarresitably chosen to

it t and moy t of th | ' directign. of 138. F le, and
without mitatiof RIS A BLRE S5 08 YA 5 CURS A BEHIBIT BAAE AT (T8 156 may be

made of rubbergigrathbeaibredthecunateriald PPoviding a predetermined level of friction against the
envelopes 130.[bﬂg&ijis'e, "J\Mﬁﬁ%‘iéﬁ‘eﬁlﬂéf%cﬁé@.%ﬁfﬂ%‘ﬁ%gﬁﬂﬁwmﬁﬁx@%%ﬁw Qf a metal such as

stainless steel, which may further be coated with a release-type surface or texture P:ﬁo té)revent, for

example, build-HHYREGhESR &0 FRRITE 30 SIVRIIRS IR AP LR AR PRYITBHRIGAETAT HFum 150 and
main roller 156 vecaiwredeansh n\ddimpedtare guetgagksRripniy onet shdwrenyithel erewiapicF1G. 2) defined

by oppositel cisgesod s 1828, ABA0BE1 YIS RS RIORERATG, MpTS sRes sl rals 1822

182b define a space between t at receives the lateral portio Oa (FIG. 4) of each envelope
130. Two pairs [GRIY SHe8rRINAG) SfarRveh LeBiraRPrdHERS N BBRNE SOBSERE SbRRIShEE Between the

guides 180 to fagilitaig tRaueBent ehibrrMatonss guidachby guideaddtn Moreispestieally, rollers
190a, 190b rotate in ;%'sr;l gtlggs ro%%gﬁgiﬁ%@.e‘@ %%%%rttg%%%sro%%%a 1%%%\%(:% @%r]g rfg)ggdponed to nip a

center portion of the. envelopes 13010 thereby move the envelopes 1 | nserts 120.
[0042]With contiviliagbrediaie s fisPIGNMALAA G WItheARIRIDRE! Y &Rk ehgealPREVES, vacuum drum 150

includes a plurajfyphipiemA08 QN0ERfldfREea4 70 and configured to permit movement of the

commmcation JRIER scheh i EA LB ECE IR QLT o 5 S d S REDSELE pressure at
the surface 170avgtoe wavwalmeny &1 A.SBVERef ESaveopress @ engry ey theasthesiipels 130 thereby
retaining the enyglongs-A30-andrRey SR o iginizipe MPYeMER LY e eavglopgs 130 relative to
vacuum drum 150 as vacuum drum 150 rotates. [0043]In this exemplary embodiment, the vacuum
source 204 is C@HRW@WO' Transporting apparatus 220 conveys the inserts 120 (FIG. 4B) toward

the enveiope 130 and includes the feeding apparatus 110 and support elements 142

{FIG. 2) described above. In this exempiary embodiment, moreover, transporting

apparatus 220 includes a pair of clips 232 (only one shown) extending from a frame

236 (shown in phantom) of apparatus 220. Transporting apparatus 220, in this

embodiment, also includes a pair of guide elements 242 that facilitate guidance of the

inserts 120 into an envelope 130. The positions of clips 232 are controlied by

schematically-depicted motors 232a (only one shown) operatively coupied to the clips

232 through jack screws (not shown} and which permit automatic adjustment of the

positions of ¢lips 232 in response to the length 130L of the envelopes 130. More

specifically, motors 232a faciiitate agjusting a position of clips 232 toward and away

from main roller 156. Motors 232a may, for example, be stepper motors such as modet
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operating i.e., it is continuously in an 'ON" condition. Moreover, the vacuum drum 150 is electrically
controlled, for example, servo-controlled to facilitate the selective application of negative pressure

against selected groups of the holes 200 and thus, selected portions of the %ugfazc(:ne)zg%z((})_?%f vacuum
drum 150. SHBATK%TIe holes 200 to which the vacuum source 204 dirb&ts tha néga;flve pressure is

chosen, for example, based on a pitch or length 130L of the envelopes 130. In this regard, the vacuum

drum 150 can haieiatesd spipliveotd $hR ZReHIEh THEEE 2RI hyEEHUING SpeUEer204 with the
desired group ?&é]%%)eg 2%0 that enable engagement, by rotating surface 170, of a particular type of
a 5

envelope 130 g@?@ﬂyportion of the envelope 130. For example, vacuum drum 150 can be
rotated relative[0§48 vacubith setiedaP@snch thBithdgativeeprelssart3sinshayspliad o the trailing

portion of the eﬁé’rﬁ&%9%@%@9%@‘%&@(&?&%@%9'@%@8@&Téﬂf%r?m(% g b3fdEm vacuum source
204. [0044]Vacuum drum I50 includes two Iate_ratl{g]ortlons 15(?a, 150b hawgg similar structures and

rotatable from &EBRING] ©EnGaKEIRMSER MHIOHABEDHPNAING FRGHE 98- goidlidned on both of
the lateral portisnsel&@Qias bSEtirtp tiresshyaptrattieventers@gernem of ke éhvetppasr130. Accordingly,

the exemplary aRAREIIRbAAGIE 398 1 Ui ewherimeg R R0l A lpae) Apigzes skewing o

the envelopes as they travel with'rotation of the vacuum drum [0045]With continued
reference to FI&S. bisaeeriiatedirenssory fooabuisiate b e Ve iva BdGo¥erdit release of
the envelopes 139Jka thewsalfagerl D af sracmundingrn HddiMarenspeciicaly, rampielement 210 is

stationary relatiye tg the vacuum. drum 150 and. ition n the . rtions 150a,
150b of vacuur% fam 'Tg%ﬁ*%?g%g‘é emen Off(? 3|§ iﬂ%%én%oerﬁrﬂ %ﬁgvé%o%ﬂéng@@%%ﬁﬁ%%ﬁ%rface that is
generally tangetfisl e keatadsonaal drajatuianpeiiom880. In operation, as an envelope 130 moves
with rotation of \saggpm drugnipSH@NIER YRR 18 Fegding PaHiRbARLIREHG eRRiane 130 rides over
the ramp element 210 to ther b\é diéenéa e the Ieiadig;%)forfion 130f‘ awaiy from tgems%rface 170 of
vacuum drum 1%@?"’[?)64@]'?“&% oY oPd 5%)/'@%8% t%ﬁ%@é’é&’a‘ﬂ@ Pl%?g%ﬁlt nail\?ely, ramp
element 210 cosldezke’dtbferatormsirsm IGAGRIS. itfg. almding eegatd betgemeshyictany@dtial to the surface
170 of vacuum g 30 | Ikenyise, diSocARiG BRAISS HaGbIARIPISIRME sAdLcRUr Ae alternatively a

moving element, rather than completely stationary, so long as it is stationary relative to the vacuum
drum 150. For dx8ndpiBs 23%1((thBRR FFANALISITCRIGERENGAEVE BRHBIORRERERARIRERYIEE & ramp element
that moves in thesaneolinmiprpsiteaciradtiomeetative tarthve \B8¢otienwdiope 1TECseasiteedefine a

stationary rampySierRGAL, (AU A0 RCUMM S 0 004TN elgssp PGS 4A-40, an

exemplary inserting operation is illustra -|G. 4A depicts ah envelope 130 moving with rotation
(arrows 160) of BEevERLRI BRFRYIBEYINGANEd 300 1 @IreNFag e iRt Wit HRESt RATHRR length of
envelope 130. Thenasienialins oiervelopsrlaorinaich thiabtheieqdingrportienchd@bpeereof is a flap of

the envelope. Mareover, the arieptgtion is such that the substrate of paper 130q defiping the flap of the
envelope 130 ?ﬁggss%ﬁ%e B S U 8?&"}?’ ?LF%‘EE ﬁ%ﬂig fie %%%%?té%ﬂ%&?gt% 30h (FIG. 4B)
faces the main allsg B56e THYS aiiveleifd) skitreem eysredritavm abthrN e sepitaiitmmaimherely

exemplary and gjfer siefnativemar eialONAMAYIRRHD S ek nplead (8IS Fiew4A also shows

the leading port‘i‘ggo\}gf”o‘tfgrfw%?c}{’(’e‘l‘for r?t,"l“ gclﬂ,eglr?cp fipeﬁvté%ives thereof are not intended as limiting
but rather merely reflect the lliustrative orientations shown in the figures.
f0051] With particular reference to FIG. 4D, a stage of the inserting process is
shown in which forward movement of the fingers 116 (arrow 250) resufts in movement
of the envelope in a similar direction (arrow 264) generally away from the transporting
apparatus 220 at the insertion or stuffing station and toward the conveying assembly 20
(FIG. 1), for further disposition of the stuffed envelope 130. More specifically, at the
stage of the process depicted in FIG. 4D, the leading edge 120L of insert 120 has
reached the trailing edge 1301 of envelope 130. Accordingly, forward movement of the
fingers 116 exerts a force, through insert 120, upon trailing edge 1301 of envelope 130,
thereby resulting in movement of the stuffed envelope 130 in the direction of arrow 264.
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engage ramp element 210. Envelope 130 is moreover shown moving toward a pair of outer extension
elements 216 and a central extension element 218 of a transporting apparatus 220. Transporting

apparatus 220 conveys the inserts 120 (FIG. 4B) toward the envelope 130 and includes the teeding
apparatus 1F8GHIEBrt elements 142 (FIG. 2) described above. In thi§eXERPIARA Eifoodiment,

moreover, transporting apparatus 220 includes a pair of clips 232 (only one shown) extending from a

frame 236 (shopygst) Phantgm) RhaRRA AlkRF2lo FiRNSBYUINRARRMEIS ARl IBIg 8Mbodiment,

also includes a pair of guide elements 242 that facrlrtateé%urdance of the inserts 120 into an envelope

130. The positi6a8R g 58I RLeE SRR I 0 S GRORFLAIER IR TORR L8 S HISEHE Y8995 [8Rly one shown)
operatively couipléa tir¢higon|g srBR2 2dv o tighejpaiicatagyys (omatishommd yaryd ot @Biermit automatic

adiustment of e Rasiiens.oh AR 232 esRRS.R16 GO A0LES e fayRes 130. More

specifically, moto 32a acllitate stin osition of clips 232 toward and away from main roller
156. Motors 23286nmagnveyrrsEipiitaaya @@‘tﬁﬂ%@ﬁsﬁ%ﬂ&f[ﬁg‘ R GABICERR FHRY available from Sick

Stegmann Gmbignameansihes, obtbeafis &Gr@g}l@!pﬁ%dkﬂ@hmmMmmé@Mlth particular
reference to Fl(l;mtte% thcerreurI]e\r/rerlqgtr égg r'ns %en r&&lﬂx Gelﬂlgrig% r]i ﬁétﬁq%lon elements 216,

218 in such a w. SEension elemen s dinto an interior p n 130n of the
envelope 130. R%rrpsaé\tageacﬁlrerélcrﬁé@rmmg?%@@@@ltaﬁwr@fawe teiehéSEtafresigalioniel FIG. 4A, a

greater portion @.frﬁr‘e% IRnatlerkad L bl a0 tivReisn veloRechARasenga &ﬁ@btﬁé‘tﬁ@mp element 210
and is accordln drsen ed from sqgf&e 170 of va m drum lSOé%:IG 4%@ |s stage, likewise,
insert 120 is SHOWR TGRS IR T BITASELR, GPAHBIST256 RS AP AIED R8RS Kk E30n of envelope
130. The insertsti#@dsesheons Watheadsaciayrgdoe < 0L th divofidrecidedwdRbdrdrttisinterior portion
130n. [0050IWikh gestieuakSsRERNEsR G Asiarehile aRriRgRiacspshown in which the

envelope 130 is completely or at least mostly disengaged from the surface 170 of vacuum drum 150

(FIG. 4A). In th@P@tj%Mh'?dfd}%H‘@f‘%%Mﬁ}é?ﬁ'ﬁg PHO RS RYPIRIRE nSREUNE0 QiR Hative to the
rotational motroahmrfnumullmnMImtﬂeBﬂiréaimso?aﬁmmBs@n&b@&]mm)medem‘lmeem@agrr@envelope 130

S0 asto pro"'d‘?naa%@%&ﬂ@ﬁo&\’;ﬁ A ”hgsék’grﬁﬁg s dg%cterrsrﬂsrrhrgf F&‘é’e&?ﬁ%s@f&ﬁ\éﬁgpe 130 toward

insert 120. Fingers 11 anto d engagi trailing edge 120t of insert 120
and thereby md'{?ﬁ’fﬁméi@fs@?tem qeerow ’E@Cﬁ%ﬁ/@\f’d’%r}{%ﬁwf Rﬁ?ﬁ’%@ﬁhéf &hvelope 130. Clips

232, moreover, ey @bitingsretiemfer shpoenyateps d3aeudsihatouten duriberaevement of
envelope 130 | dl’ e drrectlgﬂ ofnf:%rrto%e s g}‘f tralllng edge 130t of envelope 130 is forced upward

(arrows 260) an Ve fhe main 1o HS"SRown in FIG. 4D. As used herein, the terms "upward,"

"upper," Iower[ﬂﬂéﬁbve, "Vt eiarereroatt1Chatid ) n andeti vat asslisnorsed abe\RolWitended as limiting
but rather merelsdgiies) IR USTAIMDIOBRMHFLIQREHAOYIRILH BiR AR IHE0 93\ thapasicular

f to FIG, 4D, t ft ti hf d t of th
fngers 116 (ar185V240) SRR TRAGHATY 61 LR T S U SRR AR 264)
generally away thogvitles tigihspattivroappelpingrRROmeitmeein Seitibat engrofnedeatimg and toward the
conveying asserpl3QdF ipedoh HEHL ERRIASPORIQRBRYS rSQr%c%ﬁHﬁF%r&@M?'&@r‘ﬁé@@zMQre specifically,

at the stage of the process depicted in FIG. 4D, the leading edge 120L of insert 120 has reached the
trailing edge 138t WQH%YO%@%OE%?HHW e AR R AR T A R R SPR 8 Skerts a force,

through insert 1243, bpibntwilondnedge re8fianieaveinfeechis) sthiznebpres 8ting fon engagingent of the
stuffed envelopg 13Q it %gction of arrow 264. WO 2010/027522PCT/US2009/030538 [0052]With

continued reference to "and with further reference to FIG. 5,
[0054] The central pottion 322 is circumferentially positioned in front of the outer

portions 324, relative to the direction of rotation (arrow 352) thereof. Moreover, the
central portion 322 of this exempiary embodiment is separately movable relative to the
outer portions 324 such that the positions of these two portions 322, 324 of the pick-up
elemant 320 can be adjustad ralative to one another. Adjustment may be desirable, for
example, io accommodate envelopes having different iengths 130L. Pick-up element
320 is positioned adjacent an envelope stack supporting apparatus to jointly define an
envelope conveying apparatus 350, the detaiis of which are discussed in further detall
below.
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rotation of the main roller 156 (arrow 166) cooperates to move the stuffed envelope 130 in the
direction of arrow 264. More particularly, a rotating conveying roller 288 is disposed so as to define a
small space between conveying roller 288 and main roller 156. Conveying’ roller 288 may alternatively

be in the forﬁ”f’%fzw&ﬁ‘%r rotating element such as, for example, an irre lﬁ&ﬂgﬁ%}?&’ﬁ%ﬂ& tating

element and thus not limited to circular rotating element as depicted in this embodiment. Conveying
roller 288 rotatgggkp diregiian, (REIEMCRPNBRESIM AR Glmaiy eiehdRinT Becnesitiea of conveying
roller 288 as well as ifs %ire,ction of?{otation ar[&w_290 Fr%a’%f:e g? the,d@ecétqifn of rotation (arrow 166)
of main roller 1888 rMithHISHE AL aA OSSRk 4BV AR S 4 %[eé.'gﬁ\;@]ﬁg thereof in the
direction of arrcmg6et.tha phisgsarticutairerihdiiaiertingmoviying ttlem2ed@metatissiia arm
counterclockwise HeaAianaAUANEN.LadS S10ia'aaded i leaiag dubdaltoereplary.

Accordingly, rotation of the main roller 156 in the direction of arrow 166 enables movement of the
envelope 130 ifN9348TaILERIER! (IRt YREF ISR S NORPG tiRilNSERINE WSS while enabling
movement of theaenvetepeddaRinratsecdad tireistiomédly one2b@) geppratiténthe dirstidinedtion (arrow
138) and in an g@ kﬁ side of an axis 156a of rotation of main roller 156 during a different stage of
the process. [0 %l | reference to FIGS. 6-8, 8A, and 9, and as discussed above, the secondary
rollers 190a, 1d0858hgage Wibaiitiums ratreste B @ni/ e Rich-90 elsmraiels) mehhe envelopes 130
along the guides %89 phnithiscieaged dhlepy e bpadolsfaemiastiarguwsiemldniby sctign of a rotating
pick-up elementi3k2_0 that engg%est e Ie%dln’&Pagi%czps%d%fén%f.?gggﬁ%ﬁ% %Qﬁe?ﬁgfﬁ'?ﬂ%ﬂ%é”o- More

particularly, picﬁ-%pugleel?nr%en 'lsssa%“irr}re%\ﬂ rly shape rota¥|ng S uré having a central portion 322
and outer portidies S4{dpeth3bf HigiRily teckieliasspEié tivaingesimtrernetrrsier d2paw324a for
engaging the eRyglopgedlaP dRBoAtibesa2ata aszm@@r%??oiérfaagwg{@ﬁm@wmﬂ@med in front of
the outer portions 324, relative to the direction of rotﬁgon négrrow 52) thereof. Moreover, the central
portion 322 of tiﬂ@%&emp|é(¥§}*éﬂﬁ‘8&98¥?ﬁé‘?ﬁ?ﬁ%“§8&?é y3 v@Bﬁ‘é”Pe? t3RE 8@?&? portions 324
such_ that the pmmmnmmf@amm@tmm@mmmism off shopichkaupreldthareh320 ban be adjusted _
relative to one agaiher, o %%*é'h%l H%%ﬁé@%p@ﬁﬁiﬁ%@r FVEXAIRELE 1R RGFommpaatggnvelopes having

different lengths 130L. Pick-up element 320 Is positioned aqgl!acent an envelope stack supporting

pE . . :
apparatus to joRitKPEREiNS’ alndHSERBE CBIRVEDIAY NER IR LRTE I a8 A E AR BPFIFER Yre discussed in
further detail bejpytd3@34RiKd I2VWR2DIA/EI 20 R2PGITEHY SADAAR3 (b 3Ral(R&ERKtkeup element 320

rotates, n this aeplary SRadiEM-A00rES Bolidalive bl discusy elauow dhz In thi

regard, and with particular reference to the stade of the process shown in ading portion, in
this embodimerROTi9hSdbitF i elifrl B2 BIPINGF ARG ERvEIoh 62 SNGCHRLIA ! GIRYRIEMIBEs 130 is
shown prior to eiggagementiherEehyditk-snelenestsdopdamar e hedist envempe 131 is shown
oriented such that. t 1f,is hingedly. movable generally in the direc f.arrow 360. [0056]With
particular referg%erﬁég% JB% ﬁ]sg f)ﬁ‘&g( pﬁxé%?ﬁ%%ﬂeg%{;s%gﬁgv%l pe @menﬁ!ﬂ‘ of dcrete

portions 131m of envelope 131. Engagement of discrete portions 131m other than flap

131f facilitate 2 smooth conveyance of envelope 131 toward the guides 180.

[0058] With particular reference to FIG. 9, pick-up element 320 is shown having
rotated (arrows 390) further relative to the view of FIGS. 8-8A. The envelope 131 Is
shown in a position such that the lateral portions 131a thereof have entered guides 180
(shown in phantom). In this regard, the rails 182a, 182b of guides 180 are angled
relative to one another in an entry portion 180e of guides 180 1o facilitate movement of
the iaterai portions 131a into the space defined between rails 182a, 182b. In the shown
view, moreover, central portion 322 of pick-up element is no longer in engagement with
envelope 131, while outer portions 324 are rotating away from envelope 131 and
thereby disengaging from envelope 131. Although not shown, as pick-up element 320
continues to rotate (arrows 390), it engages a new first envelope 131 from the stack of
enveiopes 130.
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having partially engaged envelope 131. More particularly, the central portion 322 of pick-up element
320 is shown having rotated sufficiently to engage the flap 1311 of the first envelope 131, thereby
causing flap 131f to hingedly rotate in the direction of arrow 360. Moreover, outer portions 324 are
shown prior t‘é’%ﬁ%‘:ﬁ@ﬁ?&&e first envelope 131. [0057]With particular refer%%%@%%@gs 1 8A, pick-up
element 320 is shown having rotated (arrows 376, 378) further in the direction of arrow 352 such that

the central portjgps3R2 ancHile: My epARTECNS, B24idRaxsorneAg edoarass 1 fief dhesfisss envelope
131. In this regard rotation of the o tergortlons§§4 result in en ement of o ‘I#)L]EP ortions 324 with

a set of followe %I Lre 38E VRO QH%)%TE yv@ﬁﬁgﬁ? ﬁﬂﬁt%ﬁ EB? ARG hane. The
position of the fbﬁdwaﬂlms@@(uﬂremmuwam&nmrﬁowm¢wwm thatetheég(ointly nip the flap

1311, causing rqlalien Q&@%JW&E@‘H%%E@HJ@H@%@% G RIMREAOVSMERM, o fhe envelope 131

in the direction of arrow 3 -8A also show patrtial en%a‘gement b%gICk queIement 320, of
discrete portion®43 EHPR LN BSMdes £ BaRgRYL IRL R eaidera i H & AORRISPUBRE Bthan flap 131f
facilitate a smogthzaiyveyance! afaenmtbperﬂzalbnm&j thehguiclgsneBly [ADH8] Withtairticular reference

10 FIG. 5, ick-ARnelsment iR s myn e e aissianaua o Jclierdsiniys o the view o

FIGS. 8-8A. The enveo e own in a osmo su ateral portions 131a thereof have
entered guides *ﬂgéfé(@h'éwﬂ"ﬁﬂ SRLIEERT) 1 98- 1A YessHe ethd TRIRIMIB ARIZRD B 61 §eR8EYYL80 are angled
relative to one aBatbeEMAIMeNiNRRMIIRLA Slpatigydesddiie tﬁelbbﬁpa/m@\aeﬂﬁent of the lateral

Do o o bR RRs ARloshetamiaiad 830 Lizbuo Lop shoytgyin, moreover, centra
portion 322 of pic BRMEAt IS o on erin‘engagemen envelop e ile outer portlons 324

are rotating aw@yeﬁnmo@wérapxetilmawmnem@;ecéngwsga@m@ew@wdnw@@éelmd #though not

shown, as pick-yRGeRERt BARCAVENIES 190 BlaARErRYSRRR)sA BRAGUNeAA8Y: fisabpnvelope 131
from the stack of envelo %es 130. 86349714 Wﬁ é?‘? 10/027522PCT/US 009/02‘&&538 100591Referring

again to FIG. 6'%?0‘3?6?5 P@VHQ tggﬁr}tgpﬁg\)%@ P%%‘%ﬁvé\%%%%ﬂ s & ?(SHP@?{{/elopes

supported by amleteseltie ¢22aeying system 420 that feeds envelopes 130 in a continuous fashion.
Envelope convqyiagsyste 430 inclides:8 suRPeFLBlaie ARmRgjad PR AN Siatigpay relative to a

frame structure 424. Support plate includes a generally flat surface 422a that is adapted to support a
generally horizGHEROSREIOH erf@m?e?%@%fié 8aef fﬂ%'ﬁ%?]&ﬁli?%?p‘?f@‘?f%’ﬂ@ﬁ?ﬂf%t%oreover in
this exemplary &mbmbmmm&mcﬁtqplatmmemwesea adonpad? BottichaditBateatateping envelopes

130. As used hergia, {06, e MRTARE @9 oRnSralN-Narizenial oAy pLueded fabe respectively

restricted to perfectly vertical or hotizontal orientations o enve opes 130 ack thereof, but

rather an onentéﬁQ)n%%?éﬁ&?'ﬂ@ﬂh%i%b‘ﬁ@ﬁ@(ﬂ*@%fg@%@ém?ﬁ%%@g%%stﬁ%%fﬁr‘@e and as shown in

FIG. 6, the envelgpepds3Barenstippegted ﬁfé@%@lﬁ%mﬂ@dﬁﬁ\/ﬁrﬁ%%zﬂmeaa@r@eﬂ%ﬁ”y upright
orientation thou hdeflnlng nacuean T |ve Ithﬁe FD %rtﬁ)sa)‘tgoﬁtégr 42 a, 0060]A stop
member 428 of the enveﬁ)ge conve |n Syste RESSRRIlArR g Srtad from thecfaa e structure 424
and is mounteddepwﬁﬁe@‘@néﬁﬁaw@Pﬁf@l@ﬁ’b’@ﬁ@pﬂh@ I§Wb@é4@20%bmwﬁm8 includes a

forward portion 428a{batsuRPaiiea FoRiardempstiatngieesddwofhadirsianvegoe 131 of the
stack of envelopes 130. A to th) por jon 428b of the tog \r/Qember 428 s lE)nor IBJ_E%% dges 130u of the
ey e

envelopes 130. qf?fﬂ?@r@@% h&&‘é E?Bf;"'ﬂffe%@’ . eerﬂéé‘ﬁ%dm ) to
accommodate evaidbjpdhIDobiSdiffmemnt@itoHes teterythishe3Dtk ACsCHematidalykidipicted motor 430

is operatively c%mgp ﬁ%ﬂﬁm&f A@ﬁﬂ&@@'&ﬁé%@%@ﬁ@{ ﬁ&@]@ Rf he vertical position of

stop member 428 in response to length 130L. For example, and without limitation, motor 430 may be a
stepper motor ﬁBﬁ%@WﬁE@Q@%WﬁBW@W@@?@QWW@Wﬁ % member of the Sick AG Group
of Waldkirch, Ggptedny. Joiwity ctingrsteprefeanbe 28 and thessurpperspiaterd2Bsappert the envelopes

130 in the genelal it ofienolio sHpWBd, fehf SRR SPRTRL SHHESIRIRIGe 1 FIC. 6. 2

pressure sensing lev
422 and is pivotally movable about a pivot 440 fixedly coupied to the frame structure

424. Pressure sensing lever 434 includes a sensing surface 434a that engages the first
envelope 131 of the stack of envelopes 130. Pressure sensing lever 434 has a first
portion 436 that includes the sensing surface 434a and extending from the pivot 440. A
second portion 438 of the pressure sensing iever 434 also extends from the pivot 440
and away from the first portion 436. in this embodiment, the first portion 436 is shorter
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envelope conveying system 420 is oriented generally transversely to the support plate 422 and is
pivotally movable about a pivot 440 fixedly coupled to the frame structure 424. Pressure sensing lever
434 includes a sensing7 surface 434a that engages the first envelope 131 of the stack of envelopes
130. Pressur @&AtIlg fR8%er 434 has a first portion 436 that includes the sEnEy¥HaEE*434a and
extending from the pivot 440. A second portion 438 of the pressure sensing lever 434 also extends

from the pivot 440-and WK Faminedirs Bastinet R 1RibisseaRaginments e fisliRrartion 436 is

shorter 86349715 than the second partion 438. In Q{peratlon, the first envelope 131 is in a feed
position and oriBEHSRSSHIS AR R 3 31 10t (18 HIRLEBIRIARE e 1 810X ARLIIREY region
downstream of dpensbretrind) (tlke SEMsinthsuefaiw 484acd@662]A schematically-depicted sensor 450 is

operatively couplggho, o If SRARLIRGIPSERYE s a°Rd POANAB6egnpHiao 2 feeding

apparatus 460 of the envelope conveying system 420. Feeding apparatus 460 exerts a feed force
upon the stack BPERGSRFREEE J15 Bp4P 38 Qe RABIPARS hiseRropRr s BB Sl M shown in
FIG. 6. The sensaeidb dsnreiing smbadizoerbatiigpseciynessensa afositionediforain at an
extension 462 coupled to rtiQn r re . sensing.leyv figured to
detect movemeysfl%ééc% %ﬁ%@é’@ﬁ%ﬁ%ﬁ r}l%a;gf#%%éﬂ g)%’é%p ﬁ@ﬁgﬁﬁ o] ﬁgﬁ%%@@ﬁﬁ@%@?@ coupled to the
frame structureidP43Hrolihsansprifed and IoRTROSENSBIA B FLN0WRS BEPIRAMBHIPIEdGide movement
of extension 462iqlgng %Q&r@?ﬁ@@%b%m%é@i%caﬁlﬁp%q@%%9¥@§§&?%@@H@;vaias to hold thﬁ
pressure sensing |lever 434 against the first (i.e. envelope . In.this regard, movement of the
extension 462 ‘Jo'ﬂl;\}d4 i%@ I{g #g?ﬁtgw% re%%(?ﬁﬁ%ax?ﬁg F ?n@%?g)? []?1'5 ?f‘r%'fﬂg,gpfion 436 of pressure
sensing lever 48akaginatiichiznsandd ibyaupeddotre & axe siad e thet dtemigbbenieiapds 130 against

sensing surface 434aI0AGBRIPIESRR SIsale STl RuREREPYRARSK bR aReS 130 upon

sensing surface 434a results from a feed or bias force applied gi?ﬂainst the stack by the feeding

apparatus 460. #ERIPER4" G BLE R WA AT FEIRTRIRAE SRARSHAD ITPUY FiRRESRE B cting on the first
envelope 131 hsddshetisesrd 3degthsrtieniisidpesidB0 afviiiepstdgk damthdhedaryaroygoetnon 428a of stop

member 426. THARNBESHER GRS 1A FlAPE 3L B R i RsR bR prce necessary to

remove the first enve rom the stack of envelopes 1 n this embodiment, the feeding

ope 131
apparatus 460 i@oﬁi%r‘bgﬁ/%flﬁrééﬂ{ﬁ?eﬁ?%i‘?Eéeg%’rﬁﬁraiﬁo*!nﬁ'}liﬁé?%%ay fuired ©erfsB1eA8® detects
movement of thgyexdensio b 4ok@Eoncd 40N R sswibilsanrdiaaacorresponding signal to feeding

tus 460. this si l, ' tus. 4 ' th t
o food force t AEAS aqa A Aol e e A e I e

pressure sensirf§NengsuiRraAdistssircinne: Boe ondesiaipryRprlicd raamdasipatdtu®a60 is capable

of controlling the:giag iRy PPRdhed sirrvelepenlah ddbrmitachetrovalepes 130 to thus
Smov?ﬁgof he first enve@&g{ 31 from the
[

maintain it at a predetermined desired level to facilitate r
stack. For exa ?3%%&%8@%%[ ﬁg?@ﬂﬁ’s %‘igﬁi}éﬁ?f ‘53?5 af,eatﬁ %?l%e%p r?, feed the
envelopes 130 itk & rféeradutporértatent sioporeinigpiissiite presteel atgadrat tite forward portion
428a first envelope 131, in turn, determines the force necessary o remove the first envelope

131 from the stack of envelopes 130.

[0064] in this embodiment, the feeding apparalus 460 is operatively coupled to

the sensor 450. In this regard, when sensor 450 detects movement of the extension

462 {arrow 47}, sensor 450 sends a corresponding signal o feeding apparatus 460.

In response to this signal, feeding apparatus 460 decreases or increases the amount of

feed force it applies against the stack of envelopes 130 and thus, the pressure acting

on the pressure sensing lever 434 and stop member 428. Accordingly, the feeding

apparatus 460 is capable of conirolling the pressure acting upon the first envelope 131

of the stack of enveiopes 130 to thus maintain it at a predetermined desired level to

facilitate removal of the first envelope 131 from the stack. For example, and without

fimitation, the feeding apparatus may, during operation, feed the envelopes 130 with a

first feed force and a corresponding pressure exerted against the forward portion 428a
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of stop member 428. This first force results in pivotal movement of the pressure sensing lever 434.
The sensor 450 detects the movement of extension 462 associated with the first force. Sensor 450, in
turn, sends a corresponding signal to the feeding apparatus 460 which, in res/ponse to the signal,
adjusts the f&&8 T8HYE3R##A which it feeds the envelopes 130, for example 4 IGAEP S4e8hd feed
force. This lower second force results in a lower pressure exerted against forward portion 428a of stop

member 428 whichydn-aHiBerasHlts iR Arsmaderaeflention of pRstiR SaRsingdeyer 434. [0065]While

the present invention has been illustrated %éa description of various embodiments and while these

embodiments hSRAS BENEIAS 48R SREBHEGSRIBHE S TPYEREAR iRtERaRa 167883AEAE in any way
limit _the scope @mﬂmmmnmeq mmﬁmsm!:lrsdemjﬂs@d@mmmhaidgai@mjﬁstmtbmmgification_s vyill
readily appear g’ﬁgapaﬁgs%ﬁ%i%mﬁ@gﬁaﬂb%wgQﬂﬂﬁ%'deﬁ@ﬁ@%dqﬁ&%%ﬁﬁvﬂ?&{ﬁfore not limited to

the specific detalls, representative apparatus and method, and illustrative example shown and
described. Accd®8fisghy %ﬁlﬁﬁ@ﬁég%f%&%émﬁgdé 3r6KPE FEROAETERE (B0 UNTPURLi BB the spirit or
scope of the gemeratésverivaaaneepis)iémbisslggmed iswall friappasatvisios ingestng a paper or
fim object or a siack ot Sl RRSEIR NID ANFIVEIRRG, FRMPLISIG: B (Eeding Apparatus for moving the
object toward the envel}ipe; " “a‘rotatable vacuum drum having a sur gce adapted to engage and
move the envelBl§#€3bward Hébrpewhtinventgndasressriiusitaeri predRsgiiér&Euum drum and

stationary relativgitherethosmid-ia i elemanisishibneengeneeibeHakssibage-tangential to said

vacuum drum and adapted to support the envelope as the envelope mgves with said vacuum drum. 2.
T o arats SR e P RO ek SN SR AT oA s & ouralty of
holes defining sagpefaed fanshigayenuaiofAbditenesdyntzned andaeudiivagoos edliredltiid communication

with said p'U'ra'ié)ﬁ%fa'i‘%Qﬁo@%’sﬁﬁ?&ﬁ%ﬁb’aﬂpWMH\H@%%W%%%%F%&B&@HQQtﬁé}@f%'F&Sire of said

plurality of holes. 3. The apparatus of claim 1, wherein said vacuum drum includes a vacuum source
continuously gelfiiihectpatlic drale ROEF N LG FRRE" BIMS ATf AR RRag RS rative

exampic shown and described. Accordingly, departures may be made from such
details without departing from the spirit or scope of the general inventive concept.

What is claimed is: |
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4. The apparatus of glaim 1, wherein said ramp element is stationary relative to said vacuum drum.
The apparatus of claim 1, further comprising: a first rotatable element rotatable in a first rotating

directian for rAovimptnatesveidpseitirgiagarsrctdifcctdnaciairdg siacksésu®) Phieaispamtus of claim
5, wherein said first rotatable element is rotatable in said first rotating direction to move the envelope in
- a secdtly TFa PBi?e&ﬁ’Hﬁpé‘SH‘o%ite the first travel direction. 7. The apparatus of claim 6, further

comrlnrising: ﬁf@d&@aﬂgmtaﬂmf@ienwm@dm@entae'ngtmmhrsbibleﬁm\miwpmg element to move the
envelope in the second travel direction. 8..The apparatus of claim 5 i id first.kotatable
glement is coﬁff@f‘ﬁ % (BRI t%%‘@n%%%% %r&\P Lﬁ}i an%%‘g%%ﬁgosﬁﬁié g? aghnstai?(‘i%‘;ck)lfér(t)ﬁ%tion of said
flrhst ratataiNselementiftiaespectieeld moving the envelope in the first and second travel directions. 9.
The apparatus of claim 6, wherein said feedjng apparatus inclu lurali fingers,.each of said
plurality of fin@é@%gﬁéﬁ‘ﬁdzwes%a?a ﬁ?é?l r}%é:ﬁ'rtfaq e é%grﬁqu?%%@%eﬂt%@g%{\?ﬁé%nﬁ%%ﬁg’second
travel digggtiamp Kemaattpparditg obekanally idissenfeeacangsait plorsdiy vhdngersmoves the

bt B RTREE b B o S e I o
element is configured to lift the envelope away from said surface of said vacuum drum.
2. The apparatus of claim 1, wherein said vacuum drum is servo-controlied and
includes a plurality of holes defining a surface for engagement of the envelope, and a
vacuum source in fluid communication with said plurality of holes for selectively

applying negative pressure through one or more of said plurality of holes.

3. The apparatus of claim 1, wherein said vacuum drum inciudes a vacuum source

continuously generating negative pressure at the surface of said vacuum drum.

4. The apparatus of claim 1, wherein said ramp element is stationary relative to

said vacuum drum.

5. The apparatus of claim 1, further comprising:
a first rotatable element rotatable in a first rotating direction for moving the

envelope in a first trave! direction toward the object.

6. The apparatus of claim 5, wherein said first rotatable element is rotatable in said
first rotating direction to move the envelope in a second travel direction opposite the

first travel direction.
7. The apparatus of claim 6, further comprising:
a second rotating element cooperating with said first rotating element to move

the envelope in the second travel direction.

8. The apparatus of claim 5, wherein said first rotatable element is configured to

- contact the envelope on first and second sides of an axis of rotation of said first
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12. An apparatus for inserting a paper or film object or a stack of such objects into an envelope,
comprising: a feeding apparatus for moving the object toward the envelope; a rotatable vacuum
drum hataighiselémcerddaptedpectnglygaavidgribecinestoneiogbedival @ cessisieed draval vacuum
soyrcecgon?i%uosusly genera_ting a nega}tive pressure at said surface; a ramp element coupled to
said vatlium dtem and stationary relative thereto, said ramp element including a generally flat surface
tangential to said vacuum drum adapted to support the envelope as the envelope moves with said

vacuurg drumy, 13. A methaod pf inserting,a paper _or film obje f ' '
envelope, cg:x Bﬁsﬂ?& :ar[r?él\“/?n%%)tﬁlglo I%(:}(\:% tEce)ev;i)/eaiﬁdsz';iar'{gi f}as%criﬁrgél %ﬁléo&ﬁﬁ;%ﬁﬁylggnge% tlveggcf e%fu?en
againsfitiie e \wichefeeaidgalgeatiip effietmpe agapesatingtatifgssudfiicet obtatingreienusmidothe rotating

surface of 2 10 mave ng, £ueloRs fayal g asertion station: and

10.  The apparatus of claim 8, wherein each of said plurality of fingers moves the
object against a trailing end of the envelope to thereby move the envelope in the

second travel direction.

11.  The apparatus of claim 1, wherein rotation of said vacuum drum relative to said
ramp element is configured to lift the envelope away from said surface of said vacuum

drum.

12.  An apparatus for inserting a paper or film object or a stack of such obijects into
( an envelope, comprising:

a feeding apparatus for moving the object toward the envelopé;

a rotatable vacuum drum having a surface adapted to engage and move the
envelope toward the object and a vacuum source continuously generating a negative
pressure at said surface;

a ramp element coupled to said vacuum drum and stationary relative thereto,
said ramp element including a generally flat surface tangential to said vacuum drum

adapted to support the envelope as the envelope moves with said vacuum drum.
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supporting a leading portion of the envelope with a relatively stationary surface, coupled to the drum
and tangential thereto as the envelope moves with the rotating surface of the drum. 14. The method of
claim 13, further comprising: lifting the leading portion of the envelope away from the rotating surface.

15. The,method of Claim L3 I heL comirisidbiect 6P SR BIBiEBB ElemRsEiN a first rotating
directifﬁ‘tg m%%%%%é?e’ﬁ%%e?gé% t|étr:sa ﬁrst travel dir}ection toward the object.%a The méthod of claim 15,
furtheecosippsingpmprisingting the first rotating element in the first rotating direction to move the

envelope in arggﬁ%%qg%agglégﬁqgw@gﬁqﬁgg%% lisskiavel direction. 17. The method of claim 13,
ntinu

further comprising: To usly applying the negative pressure against the rotating surface. 18. The

method of claippiBnnegatbenprasiye againstinepp eoR6Iia GRasRaTBRISIMBION6:86RY Strface,

relatlvea tr% %Mgggwal%%u%%f&r !ectlvely generating the negative pressqre on selected portions of
the rotating surface. 19. The method of claim 13, further comprising: moving the envelope in a plane

generally tangeeniapttheheotetimihgustasscef a drum to move the envelope toward the insertion
station; and
| supporting a leading portion of the envelope with a relatively stationary surface,

coupled to the drum and tangential thereto as the envelope moves with the rotating

surface of the drum.

14.  The method of claim 13, further comprising:

Jifting the leading portion of the envelope away from the rotating surface.

16.  The method of claim 13, further comprising:
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rotating a first rotating element in a first rotating direction {o move the envelope in

a first travel direction toward the object.

16.  The method of claim 15, further comprising:
rotating the first rotating element in the first rotating direction to move the

envelope in a second travel direction opposite the first travel direction.

17.  The method of claim 13, further comprising:

continuously applying the negative pressure against the rotating surface.

18.  The method of claim 13, further comprising:
ele_CtricaIiy controlling movement of the rotating.sukface, relative to a vacuum
source for seiectivaly generating the negative pressure on selecied portions of the

rotating surface.

19.  The method of claim 13, further compriéing:

moving the envelope in a plane generally tangential to the rotating surface.
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