INSERTING APPARATUS FOR DISCRETE OBJECTS INTO ENVELOPES AND RELATED
METHODS Cross-Reference [0001)This application is generally related to the following co-pending
U.S. Patent Applications: Serial No. 12/231,739 (Attorney Docket No. KER1-05), entitled "Apparatus
for Guiding and Cutting Web Products and Related Methods;" Serial No. 12/231,755 (Attorney Docket
No. KERI-06), entitled "Envelope Conveying and Positioning Apparatus and Related Methods:" Serial

No. 12/231,754 (eerTeycoaker NrukER- BRcapitass JHensnQrii enipRaypidsAQp Discrete Sheets
into Envelopes { %/'&é%;is Serial No. 12/231,730 (Attorney Docket No. KERI-09), entitled

"Conveying App an s and Related Methods," and Serial No. 12/231,749 (Attorney
Docket No. KERI-10), entitled 'Transporting Apparatus for Web Products and Related Methods", all
being filed on evgRgairRAeigmith and expressly incorporated herein by reference in their entirety.

Technical Field The Eresent_inv_ent_ion generally relates to converting equipment and, more
particularly, to a&%g?étus for RBAVBIEHE bR SEN Rl SREEE [eBinishepiiPaarsRiatis Snvelope stuffing

operations. BacKgteurigp[BOOBIC Saventing! eqaipreentiskepwicker Ruteemtmslly-stuting envelopes.
Such equipment i for feedi -printed web of paper, fqr cutting such web
into one or moreﬁ%@%ﬁ?@%ﬁ%@gg%@%@%@? g%%%%ﬁ%&%ﬂeg @J@W%%s%%?@'s eet collations into
envelopes. SuclegtipgiretiRiasyargiet MelbEB i poiertEryaiera/Byniayiauffdd envelopes to a
specified locatiopeshheiiadysinaheshomeknawedevcesahish aceemplishihess,angather functions.

However, improyements.are needed where high volumes of paper piece count and high speeds are
required Withoutmgé(ﬁﬁg% ’r%?i%%ﬁjﬁ)? %{83%{?5@99 Rﬂ%aaﬁ%ﬁi@r %&%ﬁ%epﬁaﬂéﬂnf@gﬁﬁ?ﬁ?ﬁ%%ﬂcuIarly, a

i
a
large roll of pap&eigiagdieaindpribasaliNdiseasie7afcAs wikty PieteSprcifiit itfrmation. That is, the initial
roll of paper compyinesivaabpaaNRers ehdisgrate reasel %@@&%:Pé@%%d&ﬂ@?f §#§c’:gf;i%dnformation
ee

with each discre{% area gefining what is to eventually comprise a single page or s of indicia

specific informatiolt 18 CSMBItatE Bt Profasedy vARSMA T ARRaTasdRe ePvelR R

Related Methods”, all being filed on even date herewith and expressly incorporated
herein by reference in their entirety.

Technical Field

{0062 The present invention generally refates to converting equipment and,
more particularly, tC apparatus for converting paper into sheets, collating and automatic
envelope stuffing operations.

Background

[0003] Converting equipment is known for automatically stuffing envelopes.
Such equipment may include components for feeding a pre-printed web of papar, for
cutting such web into one or more ciscrete sheets for collating sheets, and for feeding
such discrete sheet coliations into envelopes. Such equipmeant may further include
compaonents to convey the stuffed envelopes to a specified ocation. The industry has
long known devices which accompiish these and other functions. However,
improvements are needed where high volumes of paper piece count and high speads
are required without sacrificing reliability accuracy and quality of end product,

[0004] More particularly, & 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
Cefining what is to eventually comprise a single page or shest of indicia specific

information. To complicate the process, a variaole number of sheets with related
1



1 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 multiple customers or account specifics may require a varied number of
customer or account specific sheets to be cut. respectively collated, stuffed and discharged for
delivery. Thus, the contents of each envelope include either a single sheet or a "collation’ of from two

to many sheets. parh ‘eolesionaReingosnesiinios @@%H&Qﬁ&&ﬂz@%%%%%ﬁkﬁ’ép?%@%%&“h an

exemplary operailion, a financial institution might send billing or invoice In nto each of its

orm
customers. The Bilihg Fi8PRRR A BicrIeThrBRE G sRORMFSMAY Heayrrs Hnlvirareniben one final
sheet to a numbérchshebtstwhichoneustbeleoliatedatheenrplaced:inithabeusioraers.envelope. While all
th:s information capbedov ' Size di ingle roll, these areas must be well
defined, cut, mer%eg f?%%l aig%kﬁﬁ%ﬁggf@ f%?%gggégra%ﬂgagregcs%g% %Cé!é%%%%%?ﬁp%ﬁéé’& into

envelopes, treat&F BT G AREFGEds iRk Slasatoser Esislivisting ks (e cosisshas sadhe oast

included certain ypigabconipansits, Stiehiasaspapercahriand drvitosheel-GUlteEMeige unit,
accumulate or Cogﬁﬁigﬁ"heﬁﬂé?fpre v, IIjgggne l{Eeecger envelog)e inserter, and finishing and discharge

units. Electronic controls are 0 Operate the g?s%%%e %orrelate the functions so correct sheets

are collated and [9R88}d in corasehdessamaerPecitpes: J0006]imsildiomultcempoitent 8ystems, the
pass-through ratesemipapesioellieinshed eavalene is.denendant-orihespags of each component,

and overall product%o{%esrpr%aed{is a function of the slowest or weakest link component. Overall reliability
is similarly limited. Moreover, THe maan dowh Imie 3t SPHRrIHORshD PSR 6 b is limited by
the most repair-peorzisbstenainted anite consurantivercopep ol aSHuchsystams aie sapital

intensive, requirieslgpisant iaok plan.0r {aotprinty agd radhite.sianificant lahor, materials and

maintenance capabilities and facilities. [00071In such systems, inserting apparatus aré known for

inserting a singl&diSEPERIG, CaIR et Rt '8 ShRceBr SUBrPeIRectsTpriNalne ) pess! iBome

conventional systeraismsthisatgpensgiseasyen drums. dpssystensrelthis irey highsleyels of 4 and

maintenance areequ h as valves that are continuously being energized an
GHEGRY! %Qiﬁ%c‘fg%%r}ﬁ@&%%%%ﬁ?nems. ST 4s a 098??;58[‘]8@%0#\

deerergized. Likewise, in systems o e deenergizin Borfhts during an
inserting operatitfi'Fa8'BE& BhSeruad e ralrbpidowhi ovisicn pertg ottt raterhan instantaneously,

which results in peintenaednifoseRs and discharge units. Electronic controls are used to operate the
system to correlate the functions so correct sheets are collated and piacad in correct
destinalion envelopes.
{0006} in such multi-component systems, the pass-through rate from paper 1ot o
finished envelope is dependent on the speed of each component, and overall
production speed is a function of the slowest or weakest link comoonent. Overall
reliability is similarly limitec. Moreover, the mean down fme from any matiunction or
failure to repair is limited by the mest repair-prone, most maintenance consumptive
component. Such systems are capital intensive, requiring significant floor plan or
footorint, and requirs significant labor, materials and maintenance capabilities and
facilities.
{0007} In such systams, inserting apparatus are known for inserting a single
discrete sheet of material or a stack of such shee's 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 as vaives that are continuously baing
energized and deenergized. Likewise, in systems of this type, the deenergizing of
vacuum components during an inseriing operation has been observed to ramp down

over a period of time rather than instantaneously, which resuits in unintended forces



being applied. for example, onto envelopes, This, in turn, results in poor control of the inserting
operation. [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 desiraole to
provide a converting apparatus and related methods that address inherent problems observed with
conventional converting apparatus. Summary [0009]To these ends, in one embodiment of the

invention, an enyellapgoisidedhehueen twaorolersioyvantam Nserian stativnr aminsertiaserted there

and the envelopﬁstgr lge%ftgrragegl between one of said rollers and another roller away from the insertion
station. Once the envelope 1 ted between the two rollers toward the insertion station, its trail end

clears the two rdfl8#8land thiceastiorvot thecshveipeisviés srsen e neatiotenrofahs instw into the
envelope pushegdbedailengdefdhgenyeionshack tonardhrone rlet uon anpposite side of its

axis where continuehd motion of that roller in the same angular direction drives the envelope away from
the insertion staliBi. f5010fA SHHEFTAOIIL R FSIRFOARERG ARPARA FS\RYake BRI be first toward
then away from e #igertiontstatiom@pettisn oestovrotatd: comtantious|yan thengsamerdinection, while at
least a common roller engaginc the envelope 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 R sertion station. This is accomplished by the tail edge or end of the envelope
first clearing the[oolie on ore sidesahils, axis otraiadionrnthembringdryven dydhesnotan of the insert

pack against the, s/ talstan.30aihes e ebls aly, LRI WL DS appregiaed that this invention
provides apparatus and met oc?s which positively contro hoth the Separate work pieces or inserts as
they are fed to S TESERIGA SEdfbIRIARTVERIRaTilctRis VG d giptiepLrte tieinsertidn station, thus

enhancing f6‘|iamﬂé%@fwtﬁgt@ﬁ?@f@@ﬁwel\@@&&d};@r@@@ab{w@@ﬁﬁ’@ﬂé%ge@"t&@é@cﬁiﬁ@ir@s@iﬂQ}?Ct SdUCh as
an insert into an e Includes a vacuum @arum that engages and moves an enve ope and a ramp
i e R A

vel
element having %F£§ﬁ§§ér8%ﬁ% W&%W&éﬁﬁé? 8{%’@@ 3 ?O?W@%pgﬁgjﬁ’@{ﬁ%‘envelope from
the vacuum drurhevioiiepaiticulady, ifodhe entodimenesahedppardishis pralidedddr inserting a paper

or film object or g,siactof QRIS I0ARREVRIORS IS ARBRrAHE-INGYigsdeRding apparatus

for moving the object toward the envelope and a vacuum drum that has a surface adapted to engage
and move the efVEIPE fotREraAtR BHEEEIAN T dis iR s AtioRN OiesTied iftPrespect to the
vacuum drum af@bid¢ludes a geeraratlys fiat soidacentizatis dangential ite hreageuig duy and adapted

to support a leaging RAIIAN-PIING LAYEIARE A5G -ERYSIRRS-TRVRS WD the vagyum drum.
direction, while at least & common rofler engaging the envelope sarves to drive the
envelope toward the insertion station and then, when the envelope clears that rolfer, to
drive said envelape after insertion in another direction away from the insartion station.
This is accomplished oy the tail edge or end of the envelope first clearing the roller on
one side of iis axis of rotation, then being driven by the mction of the insert back
against the same rolier on another side of its axis.
[0011] it will be appreciated that this invention provides apparatus and methods
which positively control both the separate work piaces or inserts as they are fed 10 an
insertion station, and of the filed envelope as it departs the inserfion siation, thus
enhancing reliability of the apparatus. More particularly, an apparatus for inseriing an
object such as an insert into an envelope inciudes 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. More particularly,
in one embodiment, an apparatus is provided for inserting a paper or film object or a
stack of such objects into an envelope. The apparatus includes 2 feeding apparatus for
moving the cbject toward the envelope and a vacuum drum that has a surface adapted
1o engage and move the envelope toward the obiect. A ramp element is opetatively
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[0012]The vacuum drum may Oe 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 selectively applying negative pressure through one or more of the plurality of holes. The 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 elementaneydaevtotaiaide ia mg‘ivat:mﬁaﬁm@wdiﬁ@@ﬂ@ﬂdﬁ@ra@@wmnthmw@&@p@a’tnsa first travel

direction toward the 0%&? ﬁotatlon oJ the fII‘OS ?té'n element |nt eflrs rot dlre tion may then
tangenial 10t CLLIM Orung en %SH%JQ%H g leg or ion. o genv r?&
move the envelope®n a secon ravel direction o posite |rst rav |rect|on second rotatable

element may co8p&rarRVeitpEHecHEstwotalihgaeieimetTo move the envelope in the second travel

direction. The fegging apparaiyissnaminelide:s piuality ohfipgersniih eaHREhe ingges cooperating
with the first rota E§Fg%{eleme tto ove the en aﬁé e in the second travel direction. Each of the fingers

may move the obfect ddghils ?%et%ﬁ%agﬁr&e@f efvetspe: t%”%%ygﬁgf’m(?%"fﬁ@é“@elope in the
second travel diksctimnniRotatiethof dhexmsibuimotcuier selativelyothyirgmgoelemenatsway be configured

to lift the enve'O@%@/@MéM&% sHfach.ehihe: e dum, JAdhapssemagdiment an

apparatus is provided for inserting a paper or film object or a stack of such objects into an enveloDe.
The apparatus if€ligRE f%é%@‘ﬁbﬂéﬁ&ﬁ%%ﬂﬁﬁﬁ&ﬁ@%ﬂj@@f %W%afﬁﬁeeﬁﬁvé%& #Kd a vacuum
drum that has a &wmaﬁedadapmd tmmem%mwt%awm@mtmmv&m%mt and a vacuum

source continuoysly GEAIANAA MYALVE BLESSIYE AING SHITAGE ARPIRGIBMENt s coupled o the

|
vacuum drum and Is stationary relative to the vacuum arum, e ramp element including a
generally flat suda¢cdopRnis targentialirrihe t@éfé%ﬁ?dﬁﬁﬁtaﬂ@@*&@ﬁt@ﬂ%@iﬂ@ﬁ@ﬁ@the envelope as

the envelope maygsanith thl@f?(ﬁ@b@ﬂh@ﬂ#@&{ BBQM;] Iinyrehanothes cmbadimeni; i autematic envelope
stuffing apparatu IS rowded t\E paratu includes a first end assqciated with feeding of a roll of
5 1% el e Hieo

paper and a pro egé %%788 g d8riét ??a%e St 58391 o L e RO T He apparatus
also includes anva;ﬁvaﬁamymtmesamgxth@rﬁ@ser@wegh@er@ of papetdmidrave gns@iopebhend having a

feeding apparatyss usseinadhnissinie.ieels, of RApE: AISLING pRYRlgRes, a vacuum drum

having a surface adapted to en e and move the envelopes toward the discrete sheets, and a ramp
element. The raffi EEHEHHE E?ﬁ Fﬁil%@%%ﬁ@@\/\ﬁtﬂ‘%‘%ﬁ@&q&% VABS SRR includes a
generally flat surfaegitangential toethegwacuaymdranhanssadapied: totsiipparthetenvelopes as The

envelopes move,yith the mtgn%ymn&%%ékw%@%&%@9&@8@%@@ep&%%%? Rrgyded for

inserting a paper or film object of a stack of such objects into an envelope. The method includes
moving the obje¢EtdwaRI R EHYEIpES Wﬁ@dﬁﬁ%%ﬁ%@%@éﬁh@@tﬁ@@ﬁ%%tc engage
the envelope ag&ms&@mﬁ@éneg:;ﬁﬂréag&mdmevmg the rotating surface to move the envelope toward
the object. A Iea %Portloq of th% envelope |s§ﬁ& ported Wlth ar Aaﬂl Iynst tlon surface as the

t

envelope moves with’the rotatlng Surface. f%? paraﬁ;{ sy mclude Tt ﬂa ﬁ] Peéafng portion of

the envelope awfégﬁ object or a stack of such objects into an envelope. Thm apparatus includes a
feeding apparatus for moving the obiect toward the enveloge and a vacuum drum that
has a surface adapted (o engage and move the envelope ioward the object and &
vacuum source continuously generating @ negative pressure at the surface. A ramp
etement is coupled 10 the vacuum drum and is stationary retative to the vacuum grum,
with the ramp element including a generaliy flat surface that is tangential o the vacuum
drum and adapted to support the envelope as the envelope moves with the vacuum
gdrum.

[6014] in yet ancther embodiment, an automatic envelope stuffing apparatus is
provided, The apparatus includes a first end associated with feeding ¢f a roll of paper
and a processing apparatus for converting the roli of paper intc discrete sheeis. The
apparatus also inciudes an apparatus for inserting the discrete sheeis of paper into the
envelopes and having a feeding apparatus for inserting the discrete sheets of paper
toward the envelopes, & vecuum drum having a surface adapled 10 engage and move

4



from the rotating surface. Alternatively or additionally, the method may include rotating a first rotating
element in a first rotating direction to move the envelope in a first travel direction toward the object.
The method may include rotating the first rotating element in the first rotating direction to move the
envelope in a second travel direction that is opposite the first travel direction. The method may include
continuously applying the negative pressure against the rotating surface. The method may include

electrically contrglingaeyemeniafitbeisotatingculans ekl e dmany aplimsouEssfanselectively
generating the neggative§ressur§@r{hselected ortions of the rotating surface. The method may include

moving the envel8p& h-a BIANE that 1S GRRErRINTAAGEAIYS 8 RAEHrRPSRIAEYY [6817]Such

ein
apparatus and nietfreddsapepartictiiangcusesfalLin anpaserednveringahd enveelopeastiffing system

contemplating impreygd-nacer enyerting, ahd sheet inserting apparatus and methods, modular based,
and having improyved paperhandlinggallﬁﬁar‘atus, servo driven components, improved sensor density

and improved cdfiftBliconcepté BARE YR EBRT B ErRIRYITED 108 BRSTI08E 6RR%E BrilBbdiments al
the invention contgmptatesthek picvisianeftamimprovedsran3pe risgoapmauaty snahighiean be used as a
module of a modul ing.a cet inserti e n capital, required
space, required(é’%f%%qrﬁ\gﬁﬁ ﬁgﬁé%%%&g%%%ﬁ &rre;?e'%insaﬁéaa ﬁ%ﬁ%e%ﬁ%‘eg%&ﬁg f}:%gé'g?}ed uced
compared to corlAtivHerS§etEiS Gt aling artResLIsneY oDt e Bl patatie syoskitte improved

apparatus and methogs confernplatea pAraliy opfrnetianad moddlrspigyiding the following functions
in a series of m(?!%}élfle\/%pfslg lenoalrrdiﬁﬁ'{gﬂi@!aargr%o%lr%le Wher(;:} as ﬁ%ﬁc module#gj multi-functional. The
functions comprise: pyin edopaﬁer roll"han ﬁngygr?@?n'a?na? |oI pe%?lﬁwa% %‘ﬁtting; sheet collation
and accumulatiol#0'$heet foldipgietramhsportatiois fginmtesfacinpwittiinsé s, cerigloperégeding;

from the rotating surface. Alternatively or additionally, the method may include retating
a first rotating element in a first rotating direction to move the enveloge in a first travel
direction toward the object. The method may include rotating the first rotating element
in the first rotating direction 1o move the envelope in a second travel direction that is
opposite the first travel direction. The method may include continuously applying the
negative pressure against the rotating surface. The method may inciude elecirically
controliing movement of the rotafing surface relative to a vacuum source for selectively
generating the negztive pressure on selected poriions of the rotating surface. The
meihod may include moving the envelope in a plane that is generally tangential 1o the
rotating surface.

[0017] Such apparatus and methods are particularly useful in a paper converting
and envelope siuffing system contemplating improved paoer converting and shest
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 cr more of the embodiments of the
invention contemplate the provision of an improved transporting apparatus which can
be used as a moduie of a modular paper converting and sheet insertion system where
human capital, required space, reguired equipment. maintenance, [abor and materials
and facilities {herefore are recuced compared {o conventional systems of similar
throughput,

[0018] More specifically, such improved apparatus and methods contemplate a
plurality of functionat modules providing the following functions in a series of modules of
like or dissimilar modules where a specific module is multi-functional. The functicns
comprise:



collation interfacing and insertion; and envelope treating and discharge. [0019]More 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 into a cutter
apparatus; (b) processing the web through slitting and transverse-cutting operation; (c) transporting
and merging discrete pieces of the insert; (d) accumulating predefined stacks of discrete pieces of the

insert; (e) guiding and transpontiqgiﬁ{@%@b@f{gﬁgmmmgghe insert toward an envelope-filling
station: (f) transporting individual envelopes tO\éyard, the envelope -filling station: (g) creating and
orocessing a stack of the envelop%@ﬁ?ﬁ?ﬁ%’tﬁ% gHW@H}pe-filling process; and (h) processing an
individual envelope from thestacksotemuidpe srahetthrodgivthe envelope-filling station.

s« gheet folding;
= lransportation for interfacing with inserts;
= enveiope feeding;
* collation interfacing and insertion; and
+ envelope treating and discharge.
[0019] More particularly, one or more aspects of the invention may contemplate,
without imitation, new and unique apparatus and methods for:
(a} guiding a web of the paper or film containing the printed indicia into
a cutter apparatus;
(bj processing the wab through siitting and fransverse-cuiting
operation;
{cy ransporting and merging discreie pieces of the insert;
(d) accumuiating predefined stacks of discrete pieces of the insert;
(e) guiding and transporting a stack of discrete pieces of the insert
toward an envelope-filling station;
{f) transporting individual envelcpes toward the envelope-filling
station;
{g) creating and processing a stack of the envelopes prior o the
envelope-filling process; and
(n} processing an individual envelope from the stack of envelopes and
through the envelope-filling station.
[002G] While the combination of the particular functions in the particular meduies
are unigue compinations, the invention of this application lies primarily in the paper
transporting apparatus and metheds described herein.

Brief Description of Figures

[0021] FIG. 1 is a perspective view illustrating a portion of a converter for
stutfing envelopes with selected paper or film objects:

{60223 FIG. 2 is an elevation view of a portion of a stuffing or inserting apparatus
of the converter of FIG 1, more specifically associated with the ercircled area 2 of FIG.
1;



[0020]While toe 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 converter for stuffing envelopes with selected paper or film objects: [0022]FIG, 2 is an
elevation view of a portion of a stuffing or inserting apparatus of the converter of FIG 1. more

specifically assogigiepl with the enciicledarenc2 RlRIG VIBR3IFIR. AdsaRgsaaagtive view of a
vacuum drum and main roller of thﬁt:j%sertlng apparatus of FIG. 2; [0024]FIG. 4A is a view similar to
[

FIG. 3, additiondﬂ@egwg\ﬁﬁpﬁrﬁigﬁg s%rting assembly of the inserting apparatus of FIG. 2;
[0024] FIG. 4A is a view simitar to FIG. 3, additionally showing a sheet inserting

assembly of the inserting apparatus of FIG. Z;

[0025] Fi(z. 48 is a view similar to FIG. 4A showing an envelope in a different
position relafive to that shown in FIG. 4A;

{0026} FIG. 4C is a view similar to FIGS. 4A-4B; showing the envelope thereof in
yet a different position;

[0027] FIG. 4D is a view similar to FIGS. 4A-4C, showing the envelope thereof in
yet a different position ralative to FIGS. 4A-4C;

[0028] FIG. S is g view similar to FIG. 2 showing a stage of an inserting process;
[0029] FIG. 6 is a view similar to FIGS. 2 and 5, showing a portion of an
envelope conveying apparatus;

10030 FIG. 7 15 a perspective view of & portion of the enveiope conveying
apparafus of FIG. 6

[0031] FIG. 8 i3 a view simitar 1o FIG. 6, showing a stage in a process for
conveying envelopes:

{00321 FiG. 8A is a view similar to FIG. 7 shawing a portion of the envelope
conveying apparatus at the stage iustrated in FIG. 8; and

[0033] FIG. 9is a view similar 1o FIGS. 7 and 8A, showing a different stage in the

processing for convaying envelopes.

Detailed Description

[6034] Referring to the figures and, more particularly to FIG. 1, 2 portion of an
exemplary converter 10 is llfustrated 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 roll is generally associated with 2
first end 14 of the converter 10 and is unwound in ways known in the art, for example,
by driving a spindle receiving a care of the roll or oy contacting 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 converter 10. In the exemplary
embodiment of FIG. 1, converter 10 cuts the wel material info discrete sheets
{correspending to the “areas”) of material (“inserts™y and feeds them into envelopes fed
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[0025]FIG. 4B 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 simiiar to FIGS. 4A-48, showing the envelope thereof in yet
a different position; [0027]FIG. 40 is a view similar to FIGS. 4A-4C. showing the envelope thereof in
yet a different position relative to FIGS. 4A-40; [0028]FIG. 5 is a view similar to FIG. 2 showing a stage
of an inserting process; [0029]FIG. 6 is a view similar to FIGS. 2 and 5, showing a portion of an

envelope conveyig-appasaius; dORZ0HG. 6 i SoReIsReRIVEHRMATD PaLiaRRF thegyvelope

conveying appaigis of G SHOGHHELS & s 8)ersImiar 0 FIC, b showing & stage in process

for
for subsequent processing or disposition. The exemplary converter 10 inciudes, as
noted above, several modules for effecting different steps in the processing of the web
and the inserts resulting therefrom, as well as processing of the envelopes. Those of
ordinary skill in the art will readily appreciate that converter 10 may inciude other
modules in addition or instead of those shown herein.
[0038] A first of the shown modules, for exampile, is a cutting module 30
relatively proximate first end 14 of the converter 10 and which cuts the web 12 into
discrate objects such as inserts {not shown) for subsequent processing. A conveying
module 40 controls and transports the discrete inserts received from the cutting module
and feeds them into a folding and buffering moduie 50. Module 50 may, if necessary,
form stacks of the discrete inserts for subsequent processing, for example, if the
intended production requires stuffing the envelopes with inserts defined by more than
one discrete sheat. Moduie 50 foids the discrete inserts, if required by the intended
production. along a fongitudinal 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 handied stacks, if the particular production so requires.
{0037] With continued reference 1o FIG. 1, an uptake module 60 takes the inserts
from foiding and buffering module 50 and cooperates with components of a stuffing
madule 70 to transport the inseris and feed them into envelopes. The envelopes. in
turn, are handled and fed toward the stuffing module 7C by an envelope conveyor 80.
A conveying assemaly 90 is operatively coupled to the stuffing module 70 and the
envelope conveyor 80 for conveying the stuffed or filied envelopes away from the
shown porticn of converter 10 for subsequent processing or disposition.
[0038] With reference to FIG. 2, an exemplary stuffing module 70 is illustrated in
greater detail. Moduie 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 sheets inio the envelopes,
and moves the stuffed envelopes toward the conveying assembly 80 (FIG. 1). To these
ends, apparatus 100 includes a feeding apparatus 110 in the form of a belt assembly
112 rotatable in & closed loop {on'y partially shown) and driven by g toothed whee! 114,
A plurality of fingers 116 exiend from the belt assembly 112 and are spaced along the
length of the belt assembly 112. Fingers 116 engage the trailing sdges of inserts 120
to thereby move them toward envelopes 130 in the general direction of arrow 134 while

8



conveying envelopes; [0032]FIG. 8A is a view similar to FIG. 7 showing a portion of the envelope
conveying apparatus at the stage illustrated in FIG. 8; and [0033]FIG. 9 is a view similar to FIGS. 7
and 8A, showing a different stage in the processing for conveying envelopes. Detailed Description
[0034]Referring to the figures and, more particularly tc FIG. 1. a portion of an exemplary converter 10
is illustrated for processing a web 12 of paper or film. Although not shown, the web 12 processed by

the converter 10agigiRaias</os aATRIRTBA 0l ARV FE AIAHR RRAABING Slych web. The

roll is generally assocjated with a first end 14 of the converter 10 and is unwound in ways known in the

art, for example, By diviHE W<BildiE e iSiRGeR R St B IHR: FolNSrasy ReAta TG iRt ate of the roll
with a belt or siniifatieletdbelcTypizally stheawelei2nis pée-qrimicebuntiy dncicia.4m discrete areas,

[0035]The web 15 s g uelsh SurRstins Aieciion geosiali Mdigalsd i ayow 15, through several

modules that make up the converter 10. In the exemplary embo iment . converter 10 cuts the

web material intd%&trete sﬁ‘éé’@%éﬁ%@pgﬁcﬁﬂ@@ﬁ%é 39?@%’”}’6@ %‘i‘]%ﬁ@ﬂ@%@@?ﬁ@%éﬁd feeds them
into envelopes fetrogeraralhaitone asappesitaenthd & abeosivesienbosomnererdRisnay further

O e e aga AN NG e dNark 9N Jo (e AR AR R 1l panvelier 0 o

subsequent processing or disposition exemplary converter es, as ®bove, several
modules for effeBtrFelifarERPSIERS iHat Précessiiqot hrenieieali tie inserteddoniting therefrom,

as well as processing eithacmvelepasehhesesof prdinanyskibhindhe athailkreadily appigsiate that

ConVerter 10 may S M IS AN A A Ol dstead QT Nose Showm hereln: with
an envelope 130 disposed between thern resuits in the envelope 130 moving toward
the inserts 120 at an insertion or stuffing station. More specifically, the vacuum drum
150 rotates in the direction indicaled by arrow 160 {(counterciockwise! while the main
rofier 156 rotates in the direction indicated by arrow 166 (Clockwise!. A distance
between the vacuum drum 150 and main rofier 156 is suitably chosen 1o effectively nip
an envelope 130 therebetween. In this regard, therefore, this distance is chosen based
on factors including but not limited to a predetermined thickness of the envelopes 130.
Although not shown, one or both of the vacuum drum 150 and main roller 156 may be
adjustabls to thereby permit adjustment of the distance between them.
[0040] The materials for vacuum drum 150 and main rolier 156 are suitably
chosen to permit engagement and movemsnt of the envelapes in the direction of arrow
138. For example, and without limitation, at least an outer surface if not a substantial
portion of the main roller 156 may be made of rucber, ursthane or other materiais
providing a predetermined tevel of friction against the envelopes 130, Likewise, at least
& surface 170 of vacuum drum 150 is made out of a metal such as staniess stesl,
which may further be coated with a release-lype surface or textura to prevent, for
example, build-up of adhesive or other materials on the surface 170.
[0041] Vacuum drum 150 and main roller 156 receive each envelope from guides
180 {only one shown in the view of FIG. 2) defined by oppositely disposed rails 1823,
1820 that guide the envelopes 130. More specifically, rails 182a, 182b define & space
between them that receives the fateral portions 130a (FIG. 4) of each envelope 130.
Twoe pairs {only one shown) of driven secondary roliers 190a, 190b are positioned
vetween the guides 180 to facilitate movement of the envelopas guided by guides 180.
More specifically, roliers 190a, 190b rotate in directions ooposite one another (arrows



[0036]A first of the shown modules, for example, is a cutting module 30 relatively proximate first end
14 of the converter 10 and which cuts the web 12 into discrete objects such as inserts (not shown) for
subsequent processing. A conveying module 40 controls and transports the discrete inserts received
from the cutting module and feeds them into a folding and buffering module 50. Module 50 may, if
necessary, form stacks of the discrete inserts for subsequent processing, for example, if the intended

production requings Stusing-Hic, AIYRIRBESWIRIRSEIEASINGH P B QIR IRR PRedliRErELs sheet.

Module 50 folds the discrete inserts, it required by the intended production. along a longitudinal axis of

the discrete inseﬁgvﬁigﬁo‘gg&i%?eﬁqlﬁfg%ﬂg‘%‘gsﬁgc}ﬁﬂe direction. Moreover, module 50
accumulates, co[¥é3 or buffétls setsrafdhedliscretersBeptsrihtdtindividual e faandted stacks, if the

particular producfign sodeauites 3TV AontingRd é@é%ﬁ%%%[ﬁ?f&!&ﬁﬁﬁ% upiRedpaglule 00

takes the inserts from folding and buffering module 50 and cooperates with componen a stuffing

module 70 to traf¥PBTRE TRERSENEMHEERTRHART D BRSPS CTHB EHTElEBeddR turn, are handled
and fed toward thestuffinghaiedele 7@ byian envelopeesnveyars8deanyarinaRssemBly 90 is
operatively coup tyffin 70 and the envelope conveyor BO for conveying the stuffed
or filled envelopé%ga{lé\‘/ga%a%%ra% eegas{gg\%v%b%%vr [ ﬁe%%é%r%\?gr éﬁfﬁ?o&éu%%%qﬁé’%@r%@&sing or
disposition. [0038]WVith ¢eTedeiiieertesFu cpgagtelEnmplalspstutit g eneuts anons iistrated in greater

detail. Module 7@ringhides s iamesl2 i SURRRISAMARSHIRC SYSIem 45 ARRaMS 100 that feeds
the discrete sheets or irlgsert%tégward the envelgpes. feeds the envelopes toward the discrete sheets,

inserts the discréte Sheste in tﬁ%véqﬁ%rﬁ)ﬁré@] Ld Hfs the stuffed envelopes toward the conveying
assembly 90 (FI{8043} To theséiends)ripparatusit@oitcivdes.a feeding@ppacatited.tg in the form of a

et assembly 112Jaiiable Nciasaciaen Ay paialisharndAnd doveniy adpethea wheel 114.

A plurality of fingers 116 extend from the belt assembly 112 and are spaced along the length of the
belt assembly 112°BH§E1¥ 406 WRg 66 R R4iRmG edgucbdne&eliasohe $#FE) move them toward
envelopes 130 inghegenefacdubationstarmpantBdwitie gherenveloper 3 are moyed toward the
inserts 120 in theenarabaiaelion ol o 338, AQUpll ot defleciapls slamenisindhe form. in this
exemplary embodiment, of bristles 140. form part of support elements 25°0f thetee ing apparatus
111 The bristles"i%¢ &ifgeRfe URSTHES 894 2irais thejagrive peReants (heoacRl B ésarBDe. [0039]As noted
above, the envelepes &30 fitst snpvetinitite senewmhdisgetianofiatrav 538 toward he gerts 120. This
movement of thq %%’a?{;%%ergt]lgg rié £i|;gvtiéj%% gglccooperatiogl Qetween a rotating vacuum drum 150 and
a rotating main roller 156 that nip each snvelope T3t Vactting ddm 184 Tnd Higin ¥oldl 156 are
supported from &frafrEctSBoEhOWAGR FHahed ananl & G B)cofestulfingratiopisle 426, \Whehathe vacuum

drum 150 and mainisoHerb56r0kMR 8 Hitestions-oRRRSIE.ANE At heenaagement with an

envelope 130 disposed between them results in the envelope 130 moving toward the inserts 120 at an

insertion or stufffig SeAtSAC MBI Upe CHticaNy ARG R /IR M6 TS A £A8 BiF8dhBh indicated
by arrow 160 (coegtvelptlonise s while thecrmeaire nodlérglimbticotateissinrthe girestioricdicaied by arrow

166 (clockwise) 4 fsiansebeiyipen e Nasuymrm ARDadaagin roller 186 is suitably chosen to

effectively nip an envelope 130 therebetween. In this regar refore, this distance is chosen based

on factors includf§But not HASHER B4 JREJBEIFAMTE HiRRREECHS (O vEIkRE I 30N IBthough not
shown, one or bsithonirthevaeusapidiam ka0mndnasinaoiies 166 Mmay: he &diustablgdo thereby permit

ey AR ARSI o e LI SORLPEAS L MRS Ay et 402 main roler
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 1o 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 stationary relative to the
vacuum drum 150 and is positioned between the two lateral portions 150a, 1500 of
vacuum drum 150. Ramp element 210 is in the form of a sclid biock having a surface

that is generally tangential to the surface 170 of vacuum drum 150. In operation, as an
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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 substantial portion of the main roller
156 may be made ot rubber, urethane or other materials providing a predetermined level of friction
against the envelopes 130. Likewise, at least a surface 170 of vacuum drum 150 is made out of a
metal such as stainless steel, which may further be coated with a release-type surface or texture to

preven, or exaroplechydo RbSThE RN AUSLIRETRIS &N LIRSS LbppgpiyacuLm crum

150 and main roller 156 receive each envelope from guides 180 rgone shown Tn the view of FIG. 2)

defined by oppositaly dEpRAEPPLilS] 8955 ﬁ@é@ﬂﬁf’@ﬁ@g‘ﬁﬁ‘e%ﬁ\}%l BV geeaRae 1Becifically, rails
182 a, 182b defireragpaterbiivesnthemthat raceives sheztatenalrportisns 130a (FIG 4) of each

envelope 130 TvygsRgirs only,one &@&I@fﬁl&gﬁl Oe}ﬂ Seeondary er%%rﬁﬂ &!9%% t.;ve ositioned

between the guides 180 to facilitate movement e envelopés guided tides 186" More
specifically, rollePE160L Paog!ddktect H%ﬁ%%ﬁ%%‘ﬁﬂ)@@ii@é‘ﬁéf&ﬁéﬂﬁéﬂﬁ@ﬁ@ww ?imﬂml%b) and are

positioned to nlpt@meltefsap@lrtxomoifaﬂl@rﬁﬂm}onﬁﬁ 1&@@@5“@@%@@&!@3@&?@9@%@%&9 toward the
inserts 120. [OO4£|]¥V|£I9 &8[5"[1[}”6‘1 re erence to F with addltl %I reference to FIG. 3, vacuum
ty

drum 150 includés a plurali Jored 306°4h r“fée @Sr aéaé I? YheP ORIt P 855 RilRbvement of
the envelopes 138 *\Wﬁﬁ*?@@éﬂﬁﬁ eigcadtn e 80rMbfe particartmiy, dndles!@00iaiiofluid

communication with i@ sghanaaticaliy-derisiad-vacyum-sQcR 40h{a grnerale anegative pressure at
the surface 170 of the%/%cuum dezm 150. The ne atlve ressure engages the envelopes 130 thereby

retaining the envilapas 150 S8 el H@V&CW{ @97?8\?&1‘%?1? BF the' @018 REAL30 relative to

vacuum drum 150:asnacatvm gramulbOiratatés. [OO43]In this exemplary embodlment the vacuum

source 204 is cofsarously aRIAIAGE JisoRimoURy K. Ao N soRdlian, Mpreover, the vacuum

drum 150 is electrlc%ag controlled for example, servo-control e selectlve application of

negative pressufé/Sifdst RGrtads %@WBY%@%&@@%G%H‘ ﬂ‘?i?é‘%é?é@‘eﬁ 196HdEP of the surface

170 of vacuum dronibfuSe stianaf 1he holes 2R dmwhich inesyacdmn sputcerRebtirects the
negative pressur, I\ d on a pitch or Ien th 1301- of the e velopes 130. In
this regard, the v%gi ?pggﬁ%rﬁ%ggécigﬁ%%%?séds reLIz:\?ll%ea‘c{tz7 %agégfl? 14 u% (Lf U‘fbef bggllgn vacuum
source 204 with 't Q&G Ypeap bPReres Q@@tﬁé@é%@lé@h@&’g@ﬁemﬁk)V&@fmgfg‘m@ace 170, of a

particular type Ofi@fw&j@m)@f%@ﬁﬁ@@?ﬁ/afﬁ%l%ﬂéd@@fﬂg@Maﬂ%eﬁ envelapg 3. Rosexarele, vacuum
drum 150 can oe rotatecheI ye to %&@%\/ gource 204 such that negative pressure is not applied

to the trailing poftiot of th 450 %@t?ﬁénﬂgtﬂ idale BIHRCEAGEIRYES 80 from

e énvelope
vacuum source 204oe4ak/aelins aiematitbOsinclwiesemo!ayenal porians 450a, 150b having similar

structures and r@mgﬂgﬁgqm@bggm%}&egg%@ore 150c. The holes 200, in this regard, are
positioned on bo éh of the Iateral ortions 150a, 150b to theretg@permlt even engagement of the

envelopes 130. K&8tdingly {he é‘)f’e?ﬂﬁ%‘ﬁ/séﬁ@aﬁ@@ﬁ?éﬁm LOBYRPBRIEHBBANNBM prevents or
at least minimizesskawing efaheneaveldpes 430138 theytrarelsnitmnotationaidesyasuym drum 150.

outer extension elements 216 and & central extension element 218 of a ransoorting
apparatus 220. Transporting apparatus 220 conveys the inserts 120 (FIG. 4B) toward
the envelope 130 and inciudes the teeding apparatus 110 and suoport elements 142
{FIG. 2} described above. In this exemplary 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
empodiment, also includes a pair of guide elements 242 that faciltate guidance of the
inserts 120 into an envelope 130. The positions of clips 232 are controlled by
schematically-depicted motors 232a (only one shown} oparatively coupled to the clips
232 through jack screws (not shown) and which permit aulomatic adjustment of the
positions of clips 232 in response to the length 1301 of the envelopes 130. More
specificaily, motors 232a faciiitate adjusting a position of clips 232 toward and away
from main rolier 156. Motors 232a may, for example, be stepper motors such as model

H



[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 stationary relative to the vacuum drum 150 and is positioned between the two
lateral portions 150a, 150b of vacuum drum 150. Ramp element 210 is in the form of a solid block
having a surface that is generally tangential to the surface 170 of vacuum drum 150. In operation, as
an envelope 13@maesapilRsetatiarsel sy despHL B0 arws 3502 leaging,Rertion 130f of the
envelope 130 rquef ver the ramp element 210 to thereby disengage the leading portion 130f away
from the surface a}! kHFK‘/a B drum 150. [0046]Those of ordinary skill in the art will appreciate that,
alternatively, ranj@gbé®ment 210 partitdite ke athee fofits, 4B longrasdbisiarangediodéngenerally
tangential to the i@@%%&a@éﬁ%@%‘%%ﬂ%%@ﬂg E%?%%‘Z? gdgmcgﬁgﬁg%lfaé%%n@% ramp element 210

could be alternatively a moving element, rather than completely stationary, so long as it is stationary
relative to the vatGURTErah £50 eEBrERIHIE ARaRtRaUEfMaB AP gPaRdAatieé@mbodiment may
include a ramp elegrent thabsaavesitctie sarelarepposiiediyeatian Falativesetheaacuum drum 150
S0 as to define on | relative to vacuu um 150. 471With reference to FIGS.
4A-4D, an exem %@éﬁr%éﬁi%agpi@ﬁ %%{i@‘é\t{rﬁaﬁéﬁ‘f %?U)ljg 0 é,p?(r:z%a %%ggnev 065 ‘i@a%oving with
rotation (arrows 48036f ireeRiERaMREIHEES0 (profasi 200" APl angagewe RGNt dfithe length of

envelope 130. Thesetigatationsf erveloneslain sushihat thedeading.partiond3eftagreof is a flap of
the envelope. M%rgzo er, the orient tio{]eirifﬁmh that the substrate of paper 13()5{Pgr§géefining the flap of the
X v

efidr oorion EURR hm 565 Whird 5000 30siPae8on (FIG. 48)

envelope 130 faces the siface 8
faces the main rdfler 186 CT hestedfaraihtngyskillowilbEpprédiate that this orientation is merely

exemplary and qiygoflteralie enNaHIORS bR SUREIILLER I1Hea) JOMBIFIGAB also shows the

leading portion 1301 of envelope 130 beginning to engage ramp element 210. Enve ope 130 is
moreover showrs H8ViIRG{ENERE SHERR5F oltsrreRRS P b RishiaesDsdissacaeira Bension
element 218 of atriespdttisiy@ppardtus 220(FTEanspolting agpetaiisRAdcenveysithe inserts 120

(FIG. 45 toward e enysighed 10 pcgon e eafin SBORIBIUR 140 and syppon lements 142

(FIG. 2) described above. In this exem _ diment, moreover, ransporﬁfﬂug apparatus 220
includes a pair of WipsPS2B MY HARE ShEWH ) eXeeiitih g onna drippe 380@Ehawa hogliartom) of

apparatus 220. Fransfpsting #RPaiedss 220 inibisembesiment .alsdRelfes:swaninafguide
elements 242 th%éa@%ag&%gl nee Oéfn tgﬁairgos%rts 1 g int%an envelope, 30, The éJosiftions of clips 232
are controlled by Schenatical y-depicted'mo 1Y 3574 %ﬁéfy %’ﬁ%@%'ﬁ%&/ﬁ?ﬁ %Ygﬁ?/é ;pEgupled to the
clips 232 througi'§atk 3ers@ s @narysiovirs) tamthsenicBogermit 2iitidmetic @djusineentbthe positions of

clips 232 in respenisestethadeneth 18Rk obihe o¥RIPRRSL3Q. IMya SRAGHIGRIaRte's 232a facilitate
adjusting a posﬂrég giﬁ%llﬁs 232 toward and away from main roller 156. Motors 232a may, for example.
S

lier 156. M
be stepper moto Sl SgRI RATBETRARAGY Hoth 'Sfti Sedieasit &b Biémber of the
Sick AG group ofafitaddiigeh 3@ exrraareyepe 130 is forced upward (arrows 260) and anove the main

rofler 156, as shown in FIG. 4D. As used herein, the terms “upward,” “upper,” “iower,”
‘above,” *forward.” "front,” “back,” and derivatives thereof are not intended as limiting
but rather merely reflect the illustrative orientations shown in the figures.

[0051] With particular reference to FIG. 4D, a stage of tha inserting process is
shown in which forward movement of the fingers 116 (arrow 250) results 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 90
(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 130t of envelcpe 130. Accordingly, forward movement of the
fingers 118 exerts a force, through insert 120, upon trailing adge 130t of envelope 130,
thereby resulting in movement of the stuffed envelope 130 in the direction of arrow 264,

12



[0049]With particular reference to FIG. 4B, the envelope 130 is shown having partially engaged the
extension elements 216, 218 in such a way that extension elements 216, 218 extend into an interior
portion 130n of the envelope 130. At this stage of the inserting process, and relative to the stage
shown in FIG. 4A, a greater portion of tne length 130L (FIG. 2) of the envelope 130 has engaged the
ramp element 210 and is accordingly disengaged from surface 170 of vacuum drum 150.(FIG. 4A). At

this stage, likewiggssert 13k s-shwd naan.lt Fe dieetionaf ariay Rl jongiddng interior
lead dgel t

portion 130n of envelope 130. The insert 120 is shown with a leading e ~ thereof headed
toward the interi6T HiBH PR BOROINRIR O HiEBI 4P PREEHES do T ¥ 58 AbTigcseRWRIRth&linserting
process is showmithandiiettithefenuelase. 1aris:aompietely romatdeastmastiyidisenrgaged from the

surface 170 of vggﬁgg@ﬂg% @Qeﬁﬁé%'s%?r #@igeﬁ%ggdc orrgjt@tlﬁ?rrlﬁ 8@?&%’#@ drum 9(50 is such that

envelope 130 slips relative to the rotational motion of vacuum ipsS %35 E%rﬁg/ one shown) is
depicted engagingferfvRIvpda 50 Y78 T pABER ¢ 8tBD ke derheitieny Sthtateainthe movement
(arrow 138) of eriehepesdd0atowardansesta2Refingers 36 (shawndenhaaien are.depicted

engaging a trailing. 120t of insert 120 and thereby moving the insert 120 (arrow 250) toward :he
98 degell %@ Pﬁ%ﬂ?@%f’%}%ﬁ% ,’sp?%m%n&eﬁfti %\V&%}g f81%he envelope 130

interior portion 130n of envelopée i
such that, upon RigHerisoveniBpttioheaveioRd 13D thisalinkotionrafean@y T88pasiiailiog edge 130t of
envelope 130 is feroeg-ypuradauows 260 apdaboyethmmainfobes 198,as5hQwn in FIG. 4D. As

used herein, the ferms "upward," "UP er,” "lower,"” "above," ‘forward," "front.” "back,"” and derivatives
thereof are not iffenHEH; éofﬁ%?ﬁr%rﬁglt }g%@rrfﬁ&é%efe%&@trﬁ@ MAStraRIS BRERETOHE shown in the
figures. [OOSl]VWthffpar&Mapweté}en@emﬁlﬁg “breal stagedobhenioseringprocesssis shown in which
forward movemen ot fhe. iBgsis:1i 6. (o, 200 msylisin mavementotie envelpe i a similar

direction (arrow 264) generally away from the transporting apparatus at the inserion or stuffing

station and towat 8L BIvEVIFIESERISIH OBV RIS Uy 3B feraRa ais phsitisin gy theasiuitfeld envelope

130. More specifteathgirabtise iStagearef dhe-processwiemistetint HovdReihe Inadingigsigezd20L of insert
120 has reached the trajling. edge 130t of envelope 130. Accordingly, forward movement of the fingers
116 exerts a for@é??ﬁ%ﬁ%%gﬁgg%@&§p§‘r§”€9a?l i%éggéj(éteﬁgﬁfa of grgl}\{/béﬁ%?jsewﬂ%?ﬂ%@}@%y resulting in
movement of thé"SHFfER EhVESpeeirBe IRt eedipsetibAicterrow2645(D0RZ4thetintinued reference
to FIG. 40 and wiifadusthersefesensaite kG aetatiencfiiamai Wik a6 ahELEep) cooperates

to move the stuﬂ;%g gr}%elg%eﬁéi%o in the director of arrow 264. More particularly, a rotating conveying

roller 288 is disposed so’as (e HRE S Shia %rﬁg%%g‘between conveying roller 288 and main roller 156.

Conveying rollef@®8Imay aléinztiretyzds i dive Ferdlokany aiitbra otatingedlementtiseich as, for

cxarpl, an negulibsshaRRg IRG SIPGIRLANA S Ach WNEA L0 S asalaion glement as

depicted in this embodiment. Convﬁ%/ing roller 288 rotates in a direction (arrow 290) opp0site that of
main roller 156. TRE pEsHBR YEEINIARG Karidzs! 88 ieinissqeardirberonmretatbi tidtow 290)
relative to the direztiodesf ikitationti@rmw b66)@himain caltesnl 56oneimitgipping:engagement of the

stuffed envelop C i ereof | irection of arrow 264. In this particular
embodiment, c%%/ﬁg?ﬁggr&%%%%%@té@%og% §2§£e§§ %c%ﬁi%@%%e%‘ﬁ%’#?é’fﬁ%‘%%rg%‘t%fé is not intended
to be limiting buBFatigr'axe MBRES T AEE i ererdfien es e pedinnTdle pIbeuAthestidirection of arrow
166 enables moyement of he:emeleped3oinaifishiaston aran 38 siyinaAsiggs of the
inserting proces?)gvgj‘lve ignﬁgb;iﬂg movement of the envelope 130 in a second direction (arrow 250)
opposite the firs ir“eicﬁoﬁ“(sarrow 138) and in an opposite side of an axis 156a of rotation of main roller
156 during a difl@RSAL stagelbf gieiprowsiss OBVt raterelcpordif&Sn 6Bt SAhandd, and as

discussed abovgotiinseconsanye allers 420 n190h fRga86,7 sentmlLertion of gachenvelope 13010
thereby move the en elopes 130 along the ,%uides 180. In this regard. the envelopes 130 enter the

guides 180 by attIBR G4 PErtmg PIEEK I BIBThERPIE tHEF SReRFEY HRVRAITRBIEAGREL30f, of each

of the envelopes#80udviors patticulets thickesipoetermert 8RMiscainiy agalady shapediratating structure
having 2 centraluportinns22e4And ei-Rouions Badchatiel gt Rl de ssReesSigumerentia
surfaces 322a, 324a for engaging the envelopes 130. ’

example, to accommicdate envelopes having different lengths 130L. Pick-up element

320 is posttioned adjacent an envelope stack supporting apparatus to jointly define an

envelope conveying apparatus 350, the detaiis of which are discussed in further detail

below,
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[0054]The central portion 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 exemplary
embodiment is separately movable relative to the outer portions 324 such that the positions of these
two portions 322, 324 of the pick-up element 320 can be adjusted relative to one another. Adjustment
may be desirable, for example, to accommodate envelopes having different lengths 130L. Pick-up
element 320 is peggined a@h@@%@b@h@ﬁ\@é@%a’%&@% HHPBIING IRRYAUR O h‘?a?%l%‘ﬁ@@?e an
envelope conveyinc apparatys 350, the details of which are discussed in further detail below.
[0055]Pick-up e|8ﬂ?éﬁt’§§t? R §hanRYeemBIklsy ERAHRRTHIN ARdALNEIBE ABo0dth the
direction of arrowt@520fIth¢hiscegrasthani With particdlay refesenaerte shestageohthe presess shown
in FIG. 6, a leading, pogtion; g?%l&%%mtbg% g?&%?gggngfgﬁyg%g }63% gqogwaﬂ fgl)rr% nvelope 131 of a

stack of envelopes 130 is shown prior t¢ engagement thereo Ick-up elemen . Moreover, the

first envelope 133 HEEFHBHM BRERAEY HEcHIRBEPR A Mpreosaninifelin) Pioviabie’ geiserally in the

direction of arrowh3d6f.of(ba] With partieiliap neferenegyderf-Havabith Rickup slemenis29 is shown
having partially envelope 131. More particularly, the central portion 322 of pick-up element

320 is shown having rotated sufficiently to engage the flap 131f of the first envelope 131, thereby
causing flap 131£886hingedif/iforatécinaeleieeetiontdE afrdw S60uMBeeBveB0itshpartions 324 are

shown prior to epgagina b sk uelaps.131 sI00adMihiRattic Ul JSTRIENSEAPHGP- 8-8A, pick-up

element 320 is shown having, rotated, (arrows 376, 378) further in the direction of arrow 352 such that

the central portidh 392 AR0The oute? SiBRYSIS RES RS P RPASD 18130 IEPfiFee envelope
131. In this regafics! roteatiore o8 thé& oatercaostigrie 322 fesuligddiengag ententiebosier postions 324 with

a se of follower flers;380.nadle. oF RARBIS AN Iaton. oL ybber arguetiane. The

position of the follower rollers 380 relative to outer portions that they jointly nip the flap

1311, causing rdBidh of follileteriiars 'SEPaR B S8 B BekHRraeievE et 9Tame envelope 131

in the direction ofeammgveE82. (RGE 884 @ s show partiatangagemantspyRiclkprelement 320, of
discrete ons1 E L._Engagement of discrete portions, 131m other than flap 131f
facilitate a smoo%éﬁ?g%%qyéﬁ%%%‘%gn%@ﬁelf%ug%r 3 IC{rc})?\’/v%rdd 5 5{3%)3% f@%fifﬁ(}g%ﬁ\i/;iﬁeﬂéﬁicular reference
to FIG. 9, pick-up'&RitARAe 320 18 SHER . HEWAHY Rotateel arPoriers 90 featheinretgtigenterthe view of

FIGS. 8-8A. Thevenvelopaiddlsis shewndn @ mesitiersishibatdhe ﬁaxgi%za%rﬁﬁ@m%%@ thereof have
entered guides ].80 (tshown in hantor@(%ﬁleri tgjis re%ard, he rails 1 82a, 182b of#uides 180 are angled
I 8

relative to one an%%ﬁé?qhog%‘%br%r?{ﬁ’é? & 8P YliaSS B HELIRTAER HBRMSN R 11 lateral
portions 131a infgtieassirace detinbel hewweatly rail$¢82a,! 182balsirtheoshower (dtwemolieaver, central

portion 322 of pigsouReleRRNLI% RJANAREIB-LNI30RMENT R @ﬂviﬁ'%%;;l&%cw&%ﬁﬁter portions 324

are rotating away_from envelope 131 and thereby disengaging from envelope 131. Although not
shown, as pick-upeleient 320 E6 AT 5 BrERIRAE 866 R 8<% HélvFiré envelope 131

from the stack ofetwmopes b8welope 131. Engagement of discrete portions 131m other than flap
1311 facilitate a smooth conveyance of envelope 131 toward the guides 180.
[0058] With particular reference to FiG. 8, pick-up element 320 is shown having
rotated (arrows 390} furthar refative 1o the view of FIGS. 8-8A. The envelope 131 is
shown in a position such that the ateral portions 131a thereof have entered guides 180
{(shown in phantom). In this regard, the rails 182z, 182b of guides 180 are angled
relative to one another in an entry portion 180e of guides 180 to facilitate movement of
the lateral portions 131a into the space defined between rails 1822, 182b. In the shown
view, morecver, central portion 322 of pick-up element is no longer in engagement with
envelope 131, while outer partions 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
envelopes 130,
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[0059]Referring again to FIG. 6, pick-up element 320 removes the first envelope 131 from a stack of
envelopes supported by an envelope conveying system 420 that feeds envelopes 130 in a continuous
fashion. Envelope conveying system 420 includes a support plate 422 mounted on and stationary
relative to a frame structure 424. Supbort plate includes a generally flat surface 422a that is adapted to
support a generally horizontal stack of the envelopes 130, each in a generally upright orientation.

Moreover, in thiqmgnplary%pp%ig@%m,{@p@g%(t?@@%%mlm@;@y&g%{@ﬂﬁgﬁge receiving

envelopes 130. As ésed herein, the terms "upn%h 'and "generally horizontal” are not intended to be

respectively restfitted ToFesctiy VETHRsT SYHRGFISO YA bFMSISRR ARG BERSToIREISA0 or the stack
thereof, out rathérestn oreiaiorsvherebyitheys arersup fbrtedredgewigeg kydhis regard, therefore, and

as shown in F1Gr, (3¢ eu¥GIoRSaA A1 HaRored cdarwise (AlanG oyer adgen Ja0e) in a

generally upright orientation though defining an acute angle relative to the suppor%%%?e surface 422a.

[0060]A stop mefrberU2® bPiRe BAVERS oY i SyaemAachal & wirmgddopperasdairom the frame
structure 424 angeisraguiiedincsfixed oreatatiop-clativesto the seppar; Riated2dn@aiep memper 428
includes a forw. ion that supports a front or forward facing face 131w of the first envelope

131 of the stack 0 %?%%ﬁé%i@gi%%f“ﬂ%%}ggﬁ’g&?é“ﬁeﬁ‘éé"HpSP ﬁ'\é\a{aé?odﬁ%ﬁ%%ﬂa%sr %%ngucﬁﬁé?ts upper edges
130u of the envdfspederseeivingisvaiened] e Atopaharrdertte i anichilyead]gstabidyarrow 429) to

accommodate epyelones 4-30&fisliffigrant pichesanlanahsi30b A rechemratically-depicted motor 430

is operatively coupled t stoSR membgr 428 to facilitate automatic adjustment of the vertical position of

IRTe LSRRG 36O X dhBR S ARMAHRS U GTRIGH, motor 430 may be a

stop member 428°In e&hdrk
stepper motor moelHRADBCHVadiable fuopoBick GtegsaaimtiGmigld;caimeritheraafithe Sick AG Group

of Waldkich, GesRR, SRITAY 6 SRRIDTNEE 135,00 06 ODATL I 422 upnarL he envelopes

130 in the generally upright orientation shown in FIG. 6. [00 ith"con nue to FIG. 6, a
pressure sensinf RIETAZY BPAR STRARIBR BErRRIRTG & sfcrputaicgrialiredoganevanytransversely to
the support plateld2Zaratdsiphgotally movable about a pivot 440 fixedly coupled to the frame structure

424. Pressure sepsing lever, i es, a,sensing surface 434a that engages the first envelope 131
of the stack of em@%esﬂlfégéri%ﬁ%{égﬁgﬁn% g%g?yﬂ%efﬁ%egrﬁrg{/ Sﬁ%ﬁ?c@hg&%ﬁ%r Yncludes the
sensing surface XB4e'8AT ERIEANIRHERETHEHE HANI4DMAUSEEORA radioneaB8of thesipressure sensing

lever 434 also extendspbioptatbanivetdsfanst away-tiomdhadirel ppstion 486 inthisssmbodiment, the
first portion 436 js. shorter thacpf the SECo d 4{38. In operation, the first envelope 131 is in a feed

ortion 4
position and oriéhted such TRt AR A5 51F o‘f}tﬁg Hr oG8R e 1 81 At LT REY HoRSSion
downstream of (1, Behir)ihe Snsihgssidacen 3410662 #schematigailyadepiated sensor 450 is
operatively couplgebigdrifha RaskiRdR sppSe It he.aBcens AR 438 fonc9atalling,adeeding

apparatus 460 of the envelope conveyln%system 420. Feeding a?paratus 460 exerts a feed force
upon the stack of BrRETOIEEE 56 AR B5id SRS AL LRRER TR A FRg B Mbpé fsdaisaibin shown in
FIG. 6. The sengepidiB0 isoinr this smbodinmntaninflateshtypeisersenopasitionaditeaim at an

extension 462 coupleddn thesecrid Pation & 3B oLRiFssUESeRNGeeIcAdH agd cqfiaured to

detect movement of the extension 462. In this exemplary e exten Iscoupled to the

frame structure #NHFoBFh" A HG RHErNBSIe HEXERB 2B 3 R8RORPIF FHERLOIAE8Guide movement

of extension 462 alungp thendeetensrahamaw-4 Znantwithra Bredetenminest sptmg @ias to hold the

pressure sensing lever 434 against the first (i.e., lead) envelo 31. In this regard, movement of the
extension 462 (a@r%ﬁvsﬁ% gr@g/m@ef%o ﬂée%br%reg%o%n .,{%ﬁ%%?%gﬁ@j( eo?%é”ﬁr%gfﬁg?tion 436 of pressure
sensing lever 432@HP&HHIch fs!taoeidly wiesoforseliexeheehtyy i@ Stack of envelopes 130 against

sensing surface[dggi. [006aIMasnsResifialinhe force exgHed Ry thesiask ol anyelepes 130 upon

envelope conveying system 420 is oriented generally fransversely o the support plate
422 and is pivotally movable about a pivot 440 fixediy coupled to the frame structure
424. Pressure sensing fever 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 nivot 440. A
second portion 438 of the pressure sensing lever 434 also extencs from the pivot 440
and away from the first portion 436. In this embodiment, the first portion 436 is shorter
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sensing surface 434a results from a feed or bias force applied against the stack by the feeding
apparatus 460. This feed or bias force, in turn, determines the amount of pressure acting on the first
envelope 131 held between the other envelopes 130 of the stack and the forward portion 428a of stop
memoer 428. The pressure acting on the first envelope 131, in turn, determines the force necessary to
remove the first envelope 131 from the stack of envelopes 130. [0064]In this embodiment, the feeding

apparalus 460 isghAraiebnaouRls i Ing sensesAng (R bindggard, Wien aeasacdep detects

movement of the extension 46 %rrow 470), sensor 450 sends a corresponding signal to feeding
apparatus 460. IATEYISIRES G Ne iniar e b dra i e rors 0 Hevreade ioriraeases the amount
of feed force it appliesiagainsi thebstack phenvelopesiddlsang thus, the pressure acting on the
pressure sensin r 434 member 428. Accordingly, the feeding apparatus 460 is capable
of controlling theg%k%?sure a%%ghéﬁ%%gmﬁ%%\%%éé{ %§§%€%€}tﬁé‘/§ ggﬁugfegp ‘e%ﬁ‘eas 130 to thus
maintain it at a preEietBimRERE degipeersl I idcifitate rembualodtasedipperaelcisé a3hdrom the

stack. For examplesmpd wiheuidisiatomdhedeesingapparaibs may swing.pperatiomfeed the
envelopes 130 v%i{t%&fgrst fc?ed for‘fﬁ?aar} a cthesoondin ressure exerted against the forward portion

428a of stop mermber 428: This firet far e PR IR i RS R PR PR PH IS SR ¥BNsing lever
434. The sensor5@detddes wtrsendvemirih ofesxietision 462 iassddjateskwith theifivstdacce. Sensor

450, In turn, senmacarsaIRIAGIENALIdhG RRYRGaRBAAIE AN, [ iaspgnse (o the

signal, adjusts th§ fee% for?e with which it feeds the envelopes 130, for example to a lower, second
feed force. This Towar &SR TS RETIRF RIBVGE NG rselvie b ¥t WiSSraT A% Ward portion 428a of
stop member 428whighein tutensiesys incaupnalierdefiectionof pressuresensingiguerA34.

[0065]While the I ' ' rate description of varig mbaodiments and
while these em bigfj&iige%? Eg\r}gg bqégg@d%ﬁg%g%ﬁéo%s%ﬁg %ﬁ %ﬁglﬁ%gsﬁgﬁé?e%ﬁé&dt% restrict or in
any way limit thé' SE0RBSH HE Y ige s Eimmecty supnctaiinprigttional o amsyss and
modifications wileresdilpappeaataitaose sislled. intae il dheimventian iBgisbroRdrasPects is
therefore not limjted t X{Q%%p‘eﬁggadﬁggaﬁ )r{eeorut?gg%t%tive apparatus and method, and illustrative
example shown and described. Accordingtly, Gabartties FEy By HEMPELUH Bt without
departing from tRe"EPIHBBOERGHUET SRRSO MBE 4a¢endveicoiroepiset\iyat isedérneckéstet. An apparatus

for inserting a papesostfmopbiosiaes staskeksHSh RRiaFsinNia AN envelope, comprising:
10063} More specifically, the force exerted by the stack of envelooes 130 upon
sensing surface 434a results from a feed or bias force apolied against the stack by the
feeding apparatus 460. This feed or bias force, in turn. determines the amount of
pressure acting on the first envelope 131 held between the other envelopes 130 of the
stack and the forward portion 428a of stop membar 428. The pressure acting on the
first envelope 131, in turn. determines the foree nacessary (o remove the first envelope
131 from the stack of envelopes 130,
[0064] In this embodiment, the feeding apparatus 460 is operatively coupled to
the sensor 450. In this regard. when sensor 450 detects movement of the extension
462 (arrow 470), sensor 450 sends a corresponding signal to feeding apparatus 460.
I response to this signal, feeding apparatug 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 controlling the pressure acting upon the first enveiope 131
of the stack of enveiopes 130 1o thus maintain it at a predetermined desired level to
factlitate removal of the first envelope 131 from the stack. For example, and without
fimitation, the feeding apperatus may, during operation, feed the envelopes 130 with a
first feed force and a corresoonding pressure exerted against the forward portion 428z
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a feeding apparatus for moving the object toward the envelope; a vacuum drum having a surface
adapted to engage and move the envelope toward the object and a ramp element coupled to said
vacuum drum and including a generally flat surface tangential to said vacuum drum adapted to support
the envelope as the envelope moves with said vacuum drum. 2.The apparatus of claim 1. further
comprising: at least one clip for limiting movement of the envelope toward the object. 3.The apparatus

of claim 2, furthesreamRmising: 428, ENQEARSFalNEN sRERIEARSaid &%h%ap%%@?ed'r’ for

automatically a ustlng {posmon of said clip in response to a length of the envelope. 4.An automatic
envelope stufﬂné P45 HavingeRnse'e Qg%aﬁémﬁﬁﬂ?é@afﬁét%%?%ﬁ%ﬁﬁﬁwf%d a
processing appaﬁ’ahfsa‘chrsmémvert&@gmwllnth@ap@mmte ciseepteshgetmadhe woveleng stuffing

apparatus furtheg SAMRLSIAGricn, ANENAAAH I Nsedina e isgiste shaels of paer into

envelopes, said apparatus inc udln%) a) a feeding ara us for inserting the discrete sheets of paper
toward the envel6pEsNqE4\PR8R %ﬁ%ﬁ)ﬁ@é @Wé@é@ﬂéﬁé@fﬂﬁﬁénéﬁg@aﬁdw the

envelopes towarfdrthediscrete sheetseanek exerted against forward portion 4282 of stop member
428 which, in turn, results in a smaller deflection of pressure sensing lever 434.
[0065] While the present invention has been illustrated by a description of
various embodiments and while these embodiments have been dascribed in
considerable detail, it is not intended ic restrict or in any way limit the scope of the
appended claims (o such detall. Additional advantages and modifications wil readily
appear to those skilled in the art. The invention In its broader aspects is therefore not
fimited (o the specific details, reprasentative apparatus and method, and fustrative
examoie shown anc described. Accordingly. departures may ba made from such

details without departing from the spirit or scope of the general inventive conecept.
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(c) aramp element coupled to said vacuum drum and including a generally flat surface tangential to
said vacuum drum and adapted to support the envelopes as the envelopes move with said vacuum
drum. 5,Fhe. us of claim 4, wherein said vacuum drum is servo-controlled and includes a
plurality of holes defining the surface for engagement of the envelopes, and a vacuum source in fluid
commuhicatiofwithpsedtlplisralige oingolasfer sefédctivelgcapplysigchedatice prgsssretthrough one or
more ofa%aég\%%?agiltx O%ﬁ%!ens.: 6The apparatus of claim 4, wherein said vacuum drum includes a
vacuum source continu usfyggeneratlng negative pressure at the surface of said vacuum drum. 18
The apparatusadbeliim 2 pehersifosaidviagipe Eisehtds stationanygelative to said vacuum drum. 8. An

apparatus for %rocessingrgggv zlﬂ% es and.a a%od%r %dﬁtlm object orggan%%gl%?f sucqgotég?cts to he inserted

. VZCLUILUM Ng a Surf o en G enve OwWar
into the envelopes, comprising: a ﬁ'ame struc Ul'g; a suppor elate mounted on Salg ramg gt u%ture and

generalhpptetiendry relative thereto, said support plate having a generally flat surface for supporting a
stack of the enavgalo es, |pngr9ecner%ll(¥tupn ;[forlentaélgrrii'r a pressure sensggrla Evst"agno%ptgd on said

218 1Y (OS] acuum ar a3 SUNaCce
frame structure an ghavmg a ser?smg surface oriente ansverse {ogsa%esuppg plalt}e, said pressure

sensingtiegentdigsaidotatyumavableifapdsp onsepto fritssemectxertes thy thedtaekrobtkee eitielopes,
said pre %lr\%g?&l i%%lr%ver positioned relative to said support plate to permit a leading portion of a
t

. g ) : : . .
first envelope of the stack to extend into a region behind said sensing surface;

2. The apparatus of claim 1, further comprising:

at least one clip for limiting movement of the envelope toward the object.

3 The apparatus of claim 2, further comprising:
a motor operatively coupled to said at least one clip for automatically adjusting a position

of said clip in response to a length of the envelope.

4 An automatic envelope stuffing apparatus having 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 envelope stuffing apparatus further comprising:

an apparatus for inserting the discrete sheets of paper into envelopes, said apparatus
including:
(a) a feeding apparatus for inserting the discrete sheets of paper toward the envelopes:
(b} a vacuum drum having a surface adapted to engage and move the envelopes foward the
discrete sheets; and
{c) a ramp element coupled to said vacuum drum and including a generaily flat surface
tangential to said vacuum drum and adapted to support the envelopes as the envelopes move

with said vacuum drum.

b, The apparatus of claim 4, wherein said vacuum drum is servo-controlied and includes a
plurality of holes defining the surface for engagement of the envelopes, 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.

6. The apparatus of claim 4, wherein said vacuum drum includes a vacuum source

continuously generating negative pressure at the surface of said vacuum drum.
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a feeding apparatus for moving the object toward an envelope of the stack of envelopes; a vacuum
drum supported from said frame structure and having a surface adapted to engage and move the
envelope toward the object; and a ramp element coupled to said vacuum drum and including a
generally flat surface tangential to said vacuum drum adapted to support the envelope as the envelope
moves With saﬁ‘@é’&ﬂ%ﬁ%ﬁl‘i’ﬁ SlYrimdiRERITotHFIcER Ri§ BV pEd iV plahes o A object or a
stack of sugh-0bigGig, iR be inserted into the envelopes, the method comprising: moving the object
toward an insertion station; applying negative pressure against the envelope to engage the envelope
against a rotating surface; moving the rotating surface to move the envelope toward the insertion

station; suppopingieading perienohtheeanplopawithaselatively statianary suface as the
envelope moves with the rotating surface; applying a first force against a stack of the envelopes to
move tIFERT RWETE (RS MEBSRIGH Jeitidie BRGABHTS LHRERElope of the stack with a pivotally movable
surface; piyefakyr-mayvigng the movable surface in response to the first force; and applying a second
force against the stack of envelopes different from the first force. 10.A method of processing

envelopedBRAEEGLPOTIRA BRRAIE ST sakKS S RIS BRIE L RIpRaMERaHYS thereivaBles, the
methodseppptisiag; having a generally flat surface for supporting a stack of the envelopes in a

generally upright orientation;

a pressure sensing lever mounted on said frame structure and having a sensing surface
oriented transverse to said support plaie, said pressure sensing lever being pivetally movable in
response to pressure exerted by the stack of the envelopes, said pressure sensing lever
positioned relative to said support plate to permit a leading portion of a first envelope of the
stack to extend intc a region behind said sensing surface;

a feeding apparatus for moving the object toward an envelope of the stack of envelopes:;

a vacuum drum supported from said frame sitructure and having a surface adapted to engage
and move the envelope toward the object; and

a ramp element coupled fo said vacuum drum and including a generally flat surface tangential
to said vacuum drum adapted to support the envelope as the envelope moves with said

vacuum drum.

8. A method of processing envelopeas and a paper or fitm object or a stack of such
objects to be inserted info the envelopes, the method comprising:

moving the obiect toward an insertion station;

applying negative pressure against the envelope to engage the envelope against a rotating
surface;

moving the rotating surface 1o move the envelope toward the insertion station;

supporting a leading portion of the envelope with a relatively stationary surface as the envelope
moves with the rotating surface;

applying a first force against a stack of the envelopes to move them toward the insertion
station;

engaging a first envelope of the stack with a pivotally movable surface;

pivolaily moving the movabie surface in response to the first force; and

applying a second force against the stack of envelopes different from the first force.
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moving the object toward an insertion station; applying negative pressure against the envelope to
engage the envelope against a rotating surface; moving the rotating surface to move the envelope
toward the insertion station; biasing a stack of the envelopes toward an envelope feed position;
sensing pressure on a lead envelope at the feed position resulting from the biasing and controlling the
biasing ¥ respOideitedin JessFRNIT RV AeMs d 0T &l aRRI O rliiftheieshepAsitfkrehsuving the lead

envelopg,frem hesirckRbsnveiopes. aRfdRouD e RIS 2dgRvSIQPe toward the insertion station.

moving the object toward an insertion station;

applying negative pressure against the envelope {o engage the envelope against a rotating
susface;

moving the rotating surface to move the envelope toward the insertion station;

biasing a stack of the envelopes foward an envelope feed position;

sensing pressure on a lead envelope at the feed position resulting from the biasing; and

controlling the biasing in response to the sensing.

11, The method of claim 10, further comprising:
removing the lead envelope from the stack of envelopes; and moving the lead envelope toward

the insertion station.



