ENVELOPE CONVEY! NG AND PGCSI TI ONI NG APPARATUS AND RELATED METHODS
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Background
[0003] 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 discrete sheets for collating sheets, and for feeding
such discrete sheet collations into envelopes. Such equipment may further include
components to convey the stuffed envelopes to a specified location. The industry has
long known devices which accomplish these and other functions. However,
improvements are needed where high volumes of paper piece count and high speeds
are required without sacrificing reliability accuracy and quality of end product.

[0004] More particularly, a large roll of paper is typically 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 number of sheets with related
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finished envelope is dependent on the speed of each component, and overall
production speed is a function of the slowest or weakest link component. Overall
reliability is similarly limited. Moreover, the mean down time from any malfunction or
failure to repair is limited by the most repair-prone, most maintenance consumptive
component. Such systems are capital intensive, requiring significant floor plan or
footprint, and require significant labor, materials and maintenance capabilities and
facilities.
[0007] In some such systems, envelopes are fed from a magazine or conveying
device that applies a constant pressure against a stack of envelopes, and with the force
required to remove one of the envelopes from the stack being thus fixed. This may
result in a force that is too high or too low for the operation. If the pressure is too high,
for example, other components of the system may be unable to remove an envelope

from the stack without damaging the envelope.
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envel ope ofessire exeded by theestackad enmélopes. riegome embodiments, a feeding
apparatus is operatively controlled by a sensor monitoring the pivoting of the sensing
lever such that pivotal movement of the pressure sensing lever is detected by the
sensor and the feeding apparatus is controlled to change the pressure exerted against
the stack of envelopes in response to sensed pressure changes.
[0012] In one embodiment, an apparatus is provided for processing envelopes in
a generally upright orientation. The apparatus includes a frame structure and a support
plate that is mounted on the frame structure and which is generally stationary relative to
the support plate. The support plate has a generally flat surface for supporting a
generally horizontal stack of the envelopes in a generally upright orientation. A
pressure sensing lever of the apparatus is mounted on the frame structure and has a
sensing surface oriented transverse to the support plate, with the pressure sensing
lever being pivotally mountable and moveable in response to pressure exerted by the
stack of the envelopes. The pressure sensing lever is positioned relative to the support
plate to permit a leading portion of a first envelope of the stack to extend into a region
downstream of the sensing surface.
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downstream of the sensing surface. 863480 3[0013] The apparatus may incl ude
a feeding apparatus for noving the stack toward the pressure sensing |ever.
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frame str Tbcot1%f © anq_hgesgﬁgoe}lnh%/, ?grae&jal%BI%,r ge an infrared sensor. The support plate
may include at least one ramp for receiving envelopes of the stack fed by the feeding
apparatus. The apparatus may additionally include an envelope pick-up element
movable to engage the leading portion of the first envelope to thereby remove the first
envelope from the stack. The envelope pick-up element may be rotatable to engage at
least two discrete portions of the first envelope. The stop member may be adjustable in
accordance with a pre-determined length of the envelopes.
[0016] In another embodiment, an automatic envelope stuffing apparatus is
provided having a first end associated with feeding of a roll of paper, a processing
apparatus for converting the roll of paper into discrete sheets, and a stuffing apparatus
for inserting the discrete sheets into envelopes. The apparatus includes a frame
structure, and a support plate mounted on the frame structure and generally stationary
relative to the frame structure, with the support plate having a generally flat surface for
supporting a stack of the envelopes in a generally upright orientation. A pressure
sensing lever is mounted on the frame structure and has a sensing surface oriented
transverse to the support plate, with the pressure sensing lever being pivotally movable
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relative to the frame structure, with the support plate having a generally
flat surface for supporting a stack of the envel opes in a generally upright
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the feed ABYIYNEKOF BLINE Vﬁ@ Gl PR ks ﬂ%. ?H&eBP%%'Pﬁgg%”?r YHPPOR od i
response ppefdthgorsensi ng. [0019] Such apparatus and nmethods are particularly
useful in a paper converting and envel ope stuffi ng system cont enpl ati ng
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control | i agvdlpe fels beshiePaicidnsimg p@&um ofmatgaddnvelope anthedesdepdskionf t he
i nvention contenplate the provision of an inproved transporting apparatus
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apparatus, servo driven components, 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 as a module of a modular paper converting and sheet insertion system where
human capital, required space, required equipment, maintenance, labor and materials
and facilities therefore are reduced compared to conventional systems of similar
throughput.
[0020] More specifically, such improved apparatus and methods contemplate a
plurality of functional modules providing the following functions in a series of modules of
like or dissimilar modules where a specific module is multi-functional. The functions
comprise:

» printed paper roll handling/unwinding;

= paper slitting and cutting;

» sheet collation and accumulation;

» sheet folding;
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plurality of functional nodules providing the follow ng functions in a
series of nodules of like or dissimlar nodules where a specific nodule is
mul ti - f urwoi2erval27s2The functions conprise: printed paperCraisko09/030536

handl i ng/ unwi ndi ng; f)er slit cyuttin sheet collation and

accumul ation; sheet @Sﬁgrta%gg@?q%%ppgﬁ\g&%r?qegﬁ on for interfacing with

i nserts; envel ope feaedbm@lopededdigd;i on interfacing and insertion; and
envel ope treating and discharge. [ )021] More particularly, one or nore
aspects of the invent ofPllRHgN BisitaginglaadéNSeWionhatd | i mitation, new and

uni que apparatus and _ms%rq%goz)e tfér% éﬁ?ﬁd lgwdegeg a web of the paper or film
ra t

containing the printed apparatus; (b) processing the

web throug¢do2q]i tti mprapdriculang\oaee mog hsmtmah@trwenmon(may tormeraplatet i ng and
mergi ng di screte pieces of the insert; accunul ati ng predefined stacks
of di scr etiNpHLEBUSLIT NEHANOHEELE; ap@é')a“giﬁ RehaddI o ansporting a stack of

discrete pieces of ANIRiRPE e PR ghaPoPiteloARfintd e ot A8 R0 )

transporting indivi vel opes t envel ng sta ion; (9)
creating and pr ocessicmgeaamdaamksof t he envel opes pri or to the

envel ope-filling praocess, % roc i ndi vi dual. enve
The stack of envel dIEOGHTaTBNROHBA T AICTUERGRE FaMPY i Cating PRsretdB020]
Wil e the conbi nati@n pkpéMRg BAA Hegg;,l-@&s&té[pfglémfltﬁb h8&tparticul ar modul es

are uni que conblnatlons the invention of this application lies primarily
in the paper trans;{)d)ramu@u@pp@p@damwmammdﬁsretﬁaﬁleme%dhm@lseritn BRI EF

DESCRI PTI ON OF FI 0023]. FIG 1 ill
por L1 0n of & convel DRI 4 Ry o rEEed bl saltTondl P
obj ects; [0024] FIG zh ériveRiegilipyatdien; vi ew of a portion of a stuffing or

i nserting apparatus
(f) transporting individual envelopes toward the envelope-filling 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.
[0022] 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
[0023] FIG. 1is a perspective view illustrating a portion of a converter for

stuffing envelopes with selected paper or film objects;

[0024] 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 encircled area 2 of FIG.
1;

[0025] FIG. 3 is a perspective view of a vacuum drum and main roller of the
inserting apparatus of FIG. 2;

[0026] FIG. 4A is a view similar to FIG. 3, additionally showing a sheet inserting
assembly of the inserting apparatus of FIG. 2;

[0027] FIG. 4B is a view similar to FIG. 4A showing an envelope in a different
position relative to that shown in FIG. 4A;
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of the converter of FIG 1, nore specifically associated with the encircled
area 2 of FIG 1; [0025] FIG 3 is a perspective view of a vacuum drum and
mai n rol Iwo 20fo/2h@1i nserting apparatus of FIG 2; [0026pCFEIUS2004830536 a Vi ew

simlar t 3, ditionally. show heet insertin SS | v, of the
nser i nglOABBhr at ud ot eisck Vv sriEo Y PGB spolGiths PRIRY Bl o e
showi ng ageﬁl@]ﬁb@ﬁppdgﬂioﬂ; different position relative to that shown in FIG

4A; 863480 6[0028] FIG 4Cis a viewsimlar to FIGS. 4A-4B; show ng the
envel ope {MR9%of i FIGeAD is alviewsinalar (pbl&iS. 46 C.[shorivp the envelgps thergolinew

simlar t = ' vel.ope thereof in yet a different
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showi ng a[cu3ape of Fi®. 3 3eview BEnilRYr ackiSs 2 shoRidbla sthg oftan inserting procedsyi l ar to
FIGS. 2 and 5. show ng a portion of an envel ope conveyi ng apparatus; [0032]
FIG 7 isl03br spediGrisg o simiar kiR apd % BROWRY 8INGPENBADeyi ng
appar at us @ v G 8is aviewsimlar to FIG 6 , showing a
stage in gﬂ\{)erl(l);%ee%sosn@?)gbgg nvr%l;;fg’ng envel opes; [0034] FIG 8A is a view
simlar t{®WRE 7 $Hew isq perpuectiveviewfof atperiem tiepenvempeepnveyirgppar at us  at
t he stage illus”&ﬁ%&? In FIG 8; and [0035] FIG 9 is aviewsimlar to
FIGS. 7 afBPaalus fy a different stage in the processing for conveying
envel opes jod3s) ai | eqtBesrd R Qilap R3O BedRhuing'd sfagetims ofdc@yé gy and, rnore
particularly to FIG 1, a portion of an exenplary Converter 10 is

i | | ustrat ednveyingeneelepsd;ng a web 12 of paper or film Although not shown,

the web 1 rocess by, t he .converter-10-origi hates, for,example, froma
ror1 " Cnot TR0 o F oo oSy SR f Fib ZRbRMdE S fng SRS ey ol Ty
associ at e‘éoN\ﬁeS/fhgﬁapPhlfaﬂs &k drdg@filustrBeg el Bedndl0 and is unwound in ways
known in the art, tor exanple, béfdl’lVl ngl a spindle receiving a core of the

rol 1 or by0@38ht act g Yisduviewsimnier ia NES: g1andviA, Bhewipe prdiftareryisiagedn theevi ce.
Typi cal | y’protcgg“sixﬁﬁ)r%gn\}e§/in8re%i/&5b&t.ed with indicia in discrete areas.

Detailed Description

[0036] Referring to the figures and, more particularly to 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 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 contacting a surface of the roll with
a belt or similar device. Typically, the web 12 is pre-printed with indicia in discrete
areas.

[0037] The web 12 thus travels in a machine direction, generally indicated by
arrow 15, through several modules that make up the converter 10. In the exemplary
embodiment of FIG. 1, converter 10 cuts the web material into discrete sheets
(corresponding to the “areas”) of material (“inserts”) and feeds them into envelopes fed
generally from an opposite end 16 of converter 10. Converter 10 may further convey
the envelopes containing the inserts away from the shown portion of the converter 10
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 resulting therefrom, as well as processing of the envelopes. Those of
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[0037] The web 12 thus travels in a machine direction, generally indicated
by arrow 15, through several nodules that make up the converter 10. In the
exenpl arywerzbnnﬁzmmt of FIG 1, converter 10 cuts the webTrmsbt@wioals3é nt o

g St A ARSI B Rt B B el =)

converter nﬂd@]ule@%‘d@ilﬁ@forlﬁ’st@%’offthéée"@fowﬁh%mb{ the envel opes containing the
i nserts avva(éefromthe shown portion of the converter 10 for subsequent

processi n{P@$8] di spd’sﬁrﬁﬁQirﬁhe wfﬁﬁéﬂtﬁes‘aﬁﬁ}/ X8RES; 1Scq culting mefuledd, as not ed

above, 55|ng of
the web® ardeo HeiaR ieterf 1 Raehb ST HER Puts B BER BB TGS o % e
envel opes diséiegs eojedts 86@#@@|n§m¢0nommm fdrlsubsedubet grotessingl A edeyisg
appreciate that converter 10 nmay include other nodules in addition or

i nst ead ofMIdHEAD CFRIS aNEENAROTSIOB FISCIR!S iNPeits weeivad ramdiin Crieameduler or
exanpl e, hﬁ%?eaegigtt%nﬁ‘g}] Cﬂt’{@ﬁg%ﬂd bﬁf@r&fg‘fﬁ&%ﬁ OX ISR Esb'nﬁa?é |f‘?1’é9e§s%1r)Pf the

converter e web |scre € Obj ects suc
inserts (foin sthekemy tHeatiscsetbsespus ior subsepest prgcessinpoforeyampglenibthel e 40

controls an ranspor.ts the disg. e ns rts received t he c ttin
ot o andtsndsa TR mebres sERBE M aeRbes MUk dalied oMo o 2o
may, if ngreaRakYe sicdk. Mdb@e!k? i9bs EHéed@rétféﬁ@éeﬁs |f‘FéaDFr§d BPfhe%Ht'@ﬁ@éﬂJent

processing, for exanple, i the Intended production requires stuffing the
envel opes pradubtiamaeng st Icmmudledl dys ofdhe dishiete inpertisidisposet geséraly alonpthe e 50

folds the di crete I ns I f required by the i tende roduct | along a
| ongi t ud Aon Bk el Seon; s ety b K 8Fedtyh @S ol ER BB P SEGIL g «

nmachi ne digjsedd g’ﬁéetd\'fhfoeiﬁér QituallyoimdrRd 3% cRE Wﬂﬁé'p@?t@ﬁlar Eﬁddh@ﬁﬁﬁs&’@qm@‘s“ er S
sets of the discrete sheets into |nd|V|duaIIy handl ed stacks, if the

par ti cul al0938bduct iV¥ith extineegiiefesence lod36] 1.\ant uptdernedilie A0 takes thabsertso FI G

50 and cobgay SRR ShoRbAtE Dol soBR S0 et R A RhTRoBS oY sk Port ¢ he
i nserts anbdlren tohenspart mewmeﬂb@pe%edﬁhemem@lnoaepes i Thetenvalopas,eén handl ed
and fed toward the stuffing nodule 70 by an envel ope conveyor 80. A

conveyi ng WRsEAHAYdIed and fesjaward tb@rswfwdﬁqx&&e (&Y AB e8yelens eRVARIA%e 70 and
the envel ﬁh%n%’spr‘éﬁf&renﬁ) fE{)(Pl"s o‘b@fb}fﬁé(lﬁl ?guélgc?tosthgse i Ghoduid 6§9nEMee! opes anay

fromthe 1 on conver or su nt processi ng or
di spositi envel@piﬁ)@tih}/eWrtSIG foredmweym@the(sttﬁfe@orﬁ]lechmmkc:xeplaway fretruthei ng nodul e
is i e 70 includes. a frame 72 that

Supports SovRBaen AL BRETCIET Siisaetanorcrees i B PRSI hed sor et o

sheets or [dgadprts WpRRrbRR BHE! LRPoxehPRI stufifig module 70 is illustrated 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 sheets 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 wheel 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 trailing edges of inserts 120
to thereby move them toward envelopes 130 in the general direction of arrow 134 while
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 envelopes 130.

863480 8



envel opes toward the discrete sheets, inserts the discrete sheets into the
envel opes, and noves the stuffed envel opes toward the conveying assenbly 90
(FIG 1).woaotdmesziends, apparatus 100 includes a feedimgTammemBMB6110 in

the f bel t 1 t t bl | | tiall
Cheuny nibadly ven' R aayE e sBkdoaR, o Matofie Rie o ePal FRMOE ot e
fromthe Bebly 1@8$m5¥hé—+’hge@§]¢2(ﬁr'ﬁhl§ﬁl@qmel"ﬂld?'ﬂié éﬁWldp@@g?:@IS(ﬁrO‘ylaéU b}el t

assenbly 112. Fingers 116 engage the trailing edges of inserts 120 1t
t her eby nEO@Per oM edveasa @ﬁa/tmgd/@@@unﬂﬂwm 50 BBd g&alaing mainreleri1sa teat ar row

it ect on g REGHORE Pag *hedh ) G tRd SURhEbARr 188 Bl RiabBRed, ol ST B
thi s exemphmey 58rtbiagivmimphaniom ibrFIGE 3)es studithg rhoduie par Wheh tise!paoium @Liment s

142 of the feeding aratus 110, The bristles 140 engage the inserts 120
as they nﬁﬁ%a%mmmf e15@rf9@lt%k9£feiws C@@Q&W’HW@” CAGRRAAINABNE, t he

envel Opesgééﬂ%bﬁeﬁﬁsm s'eB %Hﬁeﬁﬁﬂ%ﬂesﬂ‘srﬁ%ﬁ%ﬁ e 86 ﬁ%gﬂ@%\ké’r\‘}’ard the

inserts 1 'S nnve e envelopes FOVI y cooperation
bet ween athedha&rtsn‘@&ﬁcauumeedmmmrbﬁﬂfing‘siatﬁm dfereispgcificdllp, thevb@unld@nt hat ni p

Frame: 155 16 RITRS InTBAIARISR IICAPEDY SiTOBR SUCARGoRENA i IReR the
vacuum dr yinel P55 Atated i e 'E:i%ét%h n?cﬁ(%téd)l’é))a&r‘?ow g6l Kél@&WléézsAQiPs‘?é?rﬁﬂet € one

anot her, the engagenment with an envel ope 130 di sposed between themresults
in the enbeﬂwepe the3gaawom digmt 1dRzand rodie rolies @56 & sLtgolypcheaenito séectively nig

tuff t at | f th 150 t th

di rect 1 onah Ayt S feBRBRened thsise (RO Lls P Sk BSEprReol e
156 rot at @ fadlors %wnrrge@dt in@Nlirhifd t@@tpﬁddézyrnﬂhéd)mckﬁ@ss(&ltméwm\es 180di st ance
bet ween the vacuum drum 150 and main roller 156 is suitably chosen to

ef f ect i veAthelgh noh skewonp&r Pa af e Esdt MM 1159 anAingain EQYigF d496 MK Def or e,

or edet er mrga PR E AEED BATFLacRBntdrispie 4B EhdettheRb: shown. one or
both of t [E942hcuUUMTHE WmatdFdds wndammndrrum imarilcﬁrﬁaim&yjlldyasadre@m@blye to
thereby permt adjustnent of the distance between them [0042] The

materi al s clﬂQﬁewaéauﬂaﬁ eNaAgeMSOt ARLMALETEN of Therenvelopes 18 theidireadiod Oéﬁrcﬁ%n to
permt eng xaﬁﬂaﬂe UM GIRBL RitaliBE. a?fé\ééi ﬁ@aS@rbES n%f&%hb&g‘n 11

138. For exarrp W|thout Ilmtat I on, an outer sur I f not
a subst anpowibn pbthtemam odllet h&6 mal emoddeest rﬂlﬂ:&rrmythbee padibeiohaiedblser ,

o oo hch e e e R AP U S e ko e LS

150 i s madeypbée Pfo 6 VABLG dRHR 1565 mh@d 5199 2 éi8-duch as stainless steel,
which may further be coated with a release-type surface or texture to prevent, for
example, build-up of adhesive or other materials on the surface 170.
[0043] 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 182a,
182Db that guide the envelopes 130. More specifically, rails 182a, 182b define a space
between them that receives the lateral portions 130a (FIG. 4) of each envelope 130.
Two pairs (only one shown) of driven secondary rollers 190a, 190b are positioned
between the guides 180 to facilitate movement of the envelopes guided by guides 180.
More specifically, rollers 190a, 190b rotate in directions opposite one another (arrows
192a, 192b) and are positioned to nip a center portion of the envelopes 130 to thereby
move the envelopes 130 toward the inserts 120.
[0044] With continued reference to FIG. 2 and with additional reference to FIG. 3,
vacuum drum 150 includes a plurality of holes 200 on the surface 170 and configured to
permit movement of the envelopes 130 with rotation of vacuum drum 150. More
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whi ch may further be coated with a rel ease-type surface or texture to
prevent, for exanple, build-up of adhesive or other nmaterials on the
surface 1Ww0.20{0024R) Vacuum drum 150 and nai n rol |l er 156 PCeams2aos/ 0866

oL oPe, PR 5 R A SRR s PR Sl
speci fi cakbiyrce Pk kbgdiedde aliddatidteiressuré asipacar i@l Weest théeapuuhadrufecei ves
the lateral portions 130a (FI'G 4) of each envel ope 130. Two pairs (only

one shown)l9&f The neeaiive PErssUEreN0RGeT BeLnyelopes 13IBeEby rejavinditbeed bet ween

150, “Wor ¢ Cph<e Tl Bo o B HEBR G e e En e il R BT

one anot hegcuuar teivws15P2avacl@didruanidoacatgzosi tioned to nip a center portion
of the envel opes 130 to thereby nove the envel opes 130 toward the inserts

120. [ 00443049 t h c&hihi%@@tﬂml%rﬁ/@m@é@%%tb@@w@ WW@@%E&@WW@H%‘V
ref er ence ohgral 3 o 3t QGBI YT AON! GRS MorBh Ahb e in BRKEESR00 0N

t he surfac and configured to permt novenen e envelopes 130 with
rotati on @&felscdeaipcdnitotedS0r exdmpe, 32848 nApkad fodatitaleythe belbetvye200 are in

fluid communj cation with a schemat.i cal -depi cte ac r 204 to
gener at o APRISEREN YeSRBERIPESLAE SpRBSISEISFiRdT ARy RE fidew 28080 Budm 150. The
negative BeBsiedoBriBRYBOEME sLffcceMEdiRRBSuN 3Flrh NS0 eBYeERItd hd 8ot SoG Ry €l opes

130 and preventing or mnimzing novenent of the envel opes 130 relative to
vacuum dr wiich3le wacuuacsouicad?aies® thenagalive oroxBaB] isichosdn, forexamplear y

enbodi nen the vacyum,sour 204, i s _continuausl y.operati,ng i.e., . it iIs
cont! nuougrsed o & TR ERIRFor Brine Baralvasr <A e tislRGaR ifreudy qrh

el ect ri calby c&®bé F(ﬁétb@@'elalfl\)@ to@P@Vﬁdu@m SORIF L0204 B ol V&diubosduaed 204 witie t he
sel ective application of negative pressure agai nst sel ected groups of the

hol es 200 then@esirae Sroupdlt 8elee d0p dral eballe engagementriyde@ting surégcevia@ueid dr um

150. Sel egt . i c 1 4 directs the
negat i ve prublariuet BPenBlcR 3Pty ARkl MBnlGral R SNGR 8" ko T
of the enggdmplesvatdlm dromtiB0san @gaodiedtrbrtiveapubevasuum dadceaty Sechrtpstat ed
relative to the vacuum source 204 to align vacuum source 204 with the

desi red gPBIAIVBIPIERSHEES'S PObARMEE teakading RGHIGE Pk He enyplopet 3P Wick ey ace 170,
of a part g f ted portion of the
envel ope 1@3'@%&@gée%a%?%%i@%ﬁ%ﬁ&ﬁ%ghc%ﬁ e%rhc')t ated relative to the
vacuum so{004é] 204 3Sachurhladm néQatciudes pwe Eseraleparionsdtb0aptilbddving sirhiar

g o0 o0 SDE el 9D 130 cathLElb ol Fld At Sod £l fase of the
regard, are positioned on both of the lateral portions 150a, 150b to 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.

[0047] 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 130 moves with rotation of vacuum drum 150 (arrows 160), a leading portion
130f of the envelope 130 rides over the ramp element 210 to thereby disengage the
leading portion 130f away from the surface 170 of vacuum drum 150.

[0048] Those of ordinary skill in the art will appreciate that, alternatively, ramp
element 210 could take other forms, so long as it is arranged to be generally tangential
863480 10



[ 0046] Vacuum drum 150 includes two |lateral portions 150a, 150b havi ng
simlar structures and rotatable froma common central core 150c. The hol es
200, in tWo=0reagasa, are positioned on both of the Iatemeir/lmmijMS6 150a,

1500 1.2 LISHER R oS AABRASERTL s P BB PR
| east m nimp gegd Hk enematirly éhﬁJvV\?\@érﬁ@rﬂsraﬂ@tlﬁ Wetél?%‘téﬁﬁbn%% Ibﬁ%at ' on

of the vacuum drum 150. [0047 th continued reference to
ranp el emf it ipstatonagy EﬁbﬂiWEé@ﬂ‘led/a@W\ﬁémdﬁO dFanexesmle, @ngé\ﬁtﬁwt |Weﬂaé@f$e of

speci 11 cargnetafie eftfidibroy AEBay ApBh Rt et Ped B me808 etum ar um
150 and i sppssiteidirete rbativeRrthé hecuwwdiuat & ad tofing arnsatibb@g,rathpOb of vacuum
drum 150. Ranp element 210 is in the formof a solid block having a surface

that is géﬁ@?eé‘rf [gjativgigy¥atuug] dud t3%e surface 170 of vacuum drum 150. In

operation an e h & 150
(arrows 1&%@§]a |e§%‘?{n§%§%ﬂ‘% omgéﬁwp ?'ﬁlgkégrﬁ dggeerqr%mes over the
ranp el emdlostréted.OFIGh Mmbya@esﬂrgmg‘esmmevm@wdh mgatmmr (arrows 18@Fofdveay from
the surface 170  of 150. 0048 Those of skill in the
it AT e R ot o il erashitibe Brottdsiebag e ot her
forms, so1b@ngh@sridritatch &frehé‘élgﬁech3@|st%‘écl9ﬁﬁ?f@|leé/dlﬁg"ﬁ&ﬁ6ﬁH@éf 19484189210t 0 the
surface 170 of vacuum drum 1 kew se, It is contenplated that ranp

el enment 21i8p oblhk @niseiops. tMomvervme;or@ntauom rt?gswhérmm@ swcmratemftpaaer SOapl etely

stati onar I S st nar reI tp the v cuu m 150.

For - exampPaiia e TRpRb e avBioBs b FRBR I S Bbn 47 bEvadl Bt BRI nel e
a ranp el @ﬁ%ﬂﬁoéﬂ'@%b@@t@ﬁ3®W(FIGe4lﬁﬁ@e§meMﬁ>ﬁdllbﬁ1SB FEfdse @R ofdany M to the
vacuum drum so as to define a stationary ranp elenent relative to vacuum

drum 150. Wloapegciang that this erenialiontis nreretsexarnplany, androtRaraipingiive i nserti ng

operation pi cts an envel ope 130 noving with
rotation Paéntéﬂ,ésngmee&b[sﬁg ﬁﬁe%&dr um 150. Hol es 200 are in engagenent
wi t h nost [6050] he | ENGt4A ko ehawed theadeddily pdrtien 030f@naidicpe 130 wgirmingae 130 is
such that the |leading portion 130F thereof is a flap of the envel ope.

Mor eover , ePGROSIAMErRIGTEH R 10s ENURIAPe hal IStReSYRsShPYE énQangﬁa‘ﬁéﬁd apagOldef i ni ng
2 S BREBSUTLERRIR ARG EARIRILR RS 120
of ordi naappakiuk|2204 ﬂ'kamxppntieg iaapaawlséaZOtcbh\sseyertheamBa’ﬁs 20 (G rdB)abwarelxenpl ary
and ot her thaeI etnevre o%tel1Y38 and mclu es the fseecqag appara{“]bSt1 IOta%es;(apﬁ)or?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

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 controlled by

schematically-depicted motors 232a (only one shown) operatively coupled through jack

screws (nhot shown) to the clips 232 and which permit automatic adjustment of the

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

specifically, motors 232a facilitate adjusting a position of clips 232 toward and away

from main roller 156. Motors 232a may, for example, be stepper motors such as model

HRAOQ8C available from Sick Stegmann GmbH, a member of the Sick AG Group of

Waldkirch, Germany.

[0051] 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
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[ 0050] FIG 4A also shows the | eading portion 13O° of envel ope 130
begi nning to engage ranp el enent 210. Envel ope 130 is noreover shown novi ng
toward a weinicR2732ut er extension elenents 2 16 and a cemrCrais2@®iosossé on

| t 218 of .a t ] f 20, tus 220
conveys. t haoh b Ber oI prere. SRS BNTe Rk JORB R PSS RET e Vace ¢ ne
feedi ng a@@ﬂibﬁbﬂmelé@tlaﬁlgol_smoﬁ)tof%eeémﬁéto%e%a kﬁE'eﬁgag”dd e samp BReheabove. In

this exenpl ary enbodinent, noreover, transporting apparatus 220 i ncludes a

pair of cRilp8neEmceaitinglidieendages romausaes hdd oir@eHUMidrmE 5088IG $AbwAL i n

2150 i nei i QBGERLYRariR e TEORSARUA FRSRERREHH Yy plPy SBhaBARE of 1 e

i nserts 1#d inktior gartienvainogfenidope TB& Posinbérons0 Bfsholvnmith282ading edgat rol | ed
by schenatlcally depi cted notors 232a onI one shown) operatively coupl ed
t hrough j a8kt Q@F%@eﬁq’ﬁﬂtoﬁ’ﬁ@m?'ﬁt@f'mﬁé t@ﬂ|1)é9”232 and which pernit automatic

adi ust e njogo e AR A RTbRicBo PRE 400 o' SARASRe FReliiF ol gBA S 130 of

t he envel Opes” 130. re speci nmot or' s faci usting a
posi ti on ehowr mp:sh@@&etemmelode aﬁ@llsaommplételgrmr efBJeastnmbsitlgzldlslaﬁgagthomm the232a

, f d HRAO8 I bI f
Stk St eqmreaBi VASHERBE rd fils- Sl R GR6Gh SRR AR OSer .
[0051] WK F%%Mch%t%hvél@ﬁéﬂ ﬁf@%str&aﬁe% tﬁ&otétf&%aﬁﬁ&lﬁin‘%ﬁ%&ﬁ% tifynfhown

having partially engaged the extension elenents 21 2 18 in such a way
t hat ext en§0.00ligd 23f(only dhesbpwn) it Blepiktedrangaang eavelopa €30 g aplorprode a30n of

t he envel gpe 130. .At. th| 86.3 80 11sta ? of gg i.nsertin oce
erative. SfBoiE S ilnbshledt i emerehatTatly 1AD S BEH b IR Peef:
130L (FI G12@) FmbeﬁsW36§§h’nﬁ\lrrplﬁ?)héﬁ@n{)%$e @é\@@%dn@i@wg@mnuﬂ%é@ﬂzo%ﬂ and is

accordi ngly di senga fromsurface 170 of vacuumdrum 1 FIG 4A). At
this stag@seﬂlm@\ﬂm lerepysrapying He insers RAMaramARyoward thednigriereRariian of arr ow

200, o Chi B BRGESh 954180 IO BIEL A i B el P 120,
130n. [ 0053 s\t thapapen tuther moedmemnt entaodd 130 idthe direstiogef @fov N8 ianser ti ng
process is shown in which the envel ope 130 is conpletely or at | east nostly

di sengagedalingAAghE3Y oF PRIEIOPETIP0SS Tarerdipald @HWW@@ algye the maim; s
d, f
regard, oyl e A shS\ﬁﬁWF‘Gdréﬂi')m S bihepat thd %Si%ﬂr%pﬁﬁ%%gﬁ&%ohl y one

relative to the’rotafiona vacuum drum
shown) i s‘“atepe Ct‘fedva?dgéfgmn,g“tmnkého@dem&ﬂivthaaeof arepradinteleded astliopipigng or
limting %Htrrfa Ce?mierely reeflect t\ﬁe | ustrat| %rorngv‘{ailo 85) shown |rr1“(heeI f? ?es;130 toward insert
[0053] With particular reference to FIG. 4D, a stage of the 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 envelope 130. Accordingly, forward movement of the
fingers 116 exerts a force, through insert 120, upon trailing edge 130t of envelope 130,
thereby resulting in movement of the stuffed envelope 130 in the direction of arrow 264.
[0054] With continued reference to FIG. 4D and with further reference to FIG. 5,
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 form of any other rotating
element such as, for example, an irregularly-shaped rotating element and thus not
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120. Fingers 116 (shown in phanton) are depicted engaging a trailing edge
120 of insert 120 and thereby noving the insert 120 (arrow 250) toward the
interior \porzt)imm7512301 of envel ope 130. dips 232, rmreowerrmspmmmisuﬂ;eﬁa
lifting a her nt of

t f I 130
envel ope. 13067 10 Shu=0 oG R e s eBlffeth 176 erliiMenl Gy S esee:
envel ope @Q@rdtétefsﬂf &@Fﬂedﬂl@ﬁ@érﬁ’ovﬂ Qgﬁ)moa@ma%”fdn@rﬁ’%ﬂ@rﬁm 'IWéﬁbsrtfb'nhﬂr 156,
as shown in FIG used herein, the terns "upward," "upper," "l ower,

"above, " WWQCIOWGI' QBS@ﬁﬂNe" a'Stbté(ﬂl(eCtloéllﬂ rejatignAatrp X904 fﬁé&“@@ﬂo ﬁ\ee not

ot ent at | STECORSLA O urOF 88T A ik Poc Bt Ahd GO Rl Finee (o i
4D, a st agriffof eh@oﬂmﬁwadd@npeym@mré(ﬁ |rsﬂhe\&nettronvmiaabwf26mwlam mlsnoverrent of

the fingers 11 émarrow 250 esults in novenent of the envelope in a
simlar dPRdeYRLeMPFMEn Qé’&/}ewérﬁ@!&‘él?ﬁ? riaiey It 2 6AvRterelockwise gpetioAg

appar at us f f t n veyi ng
Zosempl y 80 e B HRERAdR0 oR s Cuh P el R Do Bl e T30,
Mor e specitfd mainlrgller d66 irhibe shirag®nadf atrow B6@Enables depenteatiofithe Em\iélopﬂaD,BOt he

| eadi ng edge,120L of |nser 20 has reached the trailin

envel ope TH0TSAGESTOR AT 1165 CHERas S0 RLTe 107 ThPioear S et s o
force, thipiemehekd eH«?e%peW@@ﬂnhrs%béﬁd@rééﬁ&? a:l‘l%g25@)f) oﬁﬁ%‘ﬁb%@flr};?o t her eby
resulting 1n novenent of the stuffed envelope 130 in't direction of arrow

264. [ 0054ireanon Knarc@mﬂ 381)@@ in ah opposite side ¢tlaB.axisDl dHadf vtationf efmudierolieef er ence

to FIG 5 égtatlo ghe mat]@] roller 156 (arrow 166) cooperates to nove
t he stuffgé W @fe Stage PLCRTP%EEPT on of arrow 264. More particul arly,

a rotatingoossnveyi Wit @kdreficed8FIGS. 6l8spnIed @@n@%smcd@eura%o@e sh@l | space
between conveying roller 288 and main rol l er 156. Conve qgroller 288 may

al t er nat i $@¢0ndBey rokers A803.519RP #NJGH/2 el PRIFPALT eRFNEANY Y ENthQERDYT or

To1 1 m ¢ etoye Ui telioey PAZRRE bRk ol LBl tﬁé‘?@e&%ﬁﬁ?ﬁ%ﬁﬁeﬂt
Conveyi ng thieodligas PRy aatiah oba dathgdiicless el@meﬁmzmmaﬂaibhgwmmcﬁng hat of
main roller 156. The position of conveying roller 288 as well as its

di r ect i onPBHion dBgk PoRACHAY theersiepes éB%t M@ée P tigurlye PickePicNYT 3281t i on
16 fed
(a1 1550 o )Gl RS0 PRI TEP bl 0

parti cul aB24iotdoiemnich |nckudeee;ep|egtiwe(ﬁiﬂcannf628tﬁiat surtdces 3P2a,B2datorteagadiogkw se

dlrectlon,thaltht%g %@is is not intended to be Iimting but rather
exenpl ary NERVEIO8FR{PY, rotation of the main roller 156 in the direction of

i‘ggow 166!}&13% pl es ﬁ‘ﬂlé%@ﬁt‘?‘él 0Bl tioh B8Rl AR AR d&s@oﬁéd ﬁtfroﬂt bf&Ré bar (ar row

) during a stage of the inserting process enabl i ng
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 positioned adjacent an envelope stack supporting apparatus to jointly define an
envelope conveying apparatus 350, the details of which are discussed in further detail
below.
[0057] Pick-up element 320 rotates, in this exemplary embodiment, and as noted
above, in the direction of arrow 352. In this regard, and with particular reference to the
stage of the process shown in FIG. 6, a leading portion, in this embodiment, in the form
of a flap 131f of a first envelope 131 of a stack of envelopes 130 is shown prior to
engagement thereof by pick-up element 320. Moreover, the first envelope 131 is
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novenent of the envel ope 130 in a second direction (arrow 250) opposite the
first direction (arrow 138) and in an opposite side of an axis 156a of
rotati on wb 20007520l | er 156 during a different stage of pcmaspsromasss [ 0055]

Wth refergnce to FlIGS, 6- A d 9. and as di scussed above. the
secondar v St af&abeien Badhe B 130 % ool aR%ad BEUG B mdEHFestbEBbpe 130
to therebyrgw\eeot he envel opes 130 al ong the guides 180. In this regard, the
envel opes 130 enter the guides 180 by action of a rotating pick-up el ement

320 t hat mjabes t IVith @@{mm@ rpferanceno EKTY7, thef pidaemelemenha2Qiswbpypes 130.

Nore Part e hholian PLROAR oAlEARNa 5300l eyl S B cBlRR B LpL oLl ng

whi ch i ncbmd@pr@@pautsmes mommmfvmgerotarted smwérmye@eﬁg”a@ th@Rdm 18 tirof ¢regagi ng
t he envel gpes 130. {0056 The centr al ﬁort lon 322 is circunferentially
posi t i onedrst AnvaleRs T35 therdysavaing fiap f 3hie hm@dWrr%tﬁEt'P\Vée dEedlipROATREL i on of

rotation @é@rﬂ’/@re”o@@ ohf?e‘?@S%ns %@f Sﬁ‘éﬁ@agl o fbeéffgﬁglgg il Pé}w%@ gQythis

exenpl ary enb ment’ eparat e rela e outer portions
324 such (0089]t he Mblsh parmﬁaroéfetémsseo FlES. r&aéBA imnieupgélémeﬁmmt shimen pi ck- up

el enent 320 .can be st et e anot her. nent nay be
desi r abl eNa¥igg r‘%@(‘ﬁﬂg"{l 1 %éggai%%/%{t”é @PB%%f oW ?H fhatdhg I>lengt hs
130L. Pi ckemtpyl %b%ﬁ@éz%39tHe%&@r%&rﬂud?ﬁ%ﬁﬁNé%ﬁ?ﬁge@ﬂh@ﬂé(& 9%f HeAfl

supporting apparatus to jointly define an envelope conveying apparatus 350,
the det ai kegveibpentdichinéhie ragiasd ustatieh ofithé autehportides 324 reseltoiw.enpagsmnt Pi ck - up

el ement 320 rotat I this ex | ar and_as not ed above,

The i r ec ! aiebRor s taban & ool RMaRELioHiHa 8T, (SR af B HBEY e ence
to the st a@famh, bh@b@érQﬁ%éthér’@Whe' psbsﬁbﬁuof ﬁwe f@lldv@ﬁl%llé@s 887 el Bile td Butbhi S
enmbodiment, in the formof a fl ap 13 first envelope 13 1 of a stack

of envel opeions824 is sRBRAL ﬁ]eiyd@mfd)bm@ﬁy‘«‘afdféﬁeﬂf ceneing evtatign gfifellewep ralpesment

the flap 190 1 dUSs ehip SR B bbb EIeRR DR B RIBH BB &ftoR: T o 360,
[0058] W 8B2.pRIGS. %/aalsb ehew eagial éryagbMent! by blek-upi sidémen 32Desreidcrd@0 i s
shown having partially engaged envel ope 13 1 More parti cul arly, the

central p@P%‘PBﬁ%‘Q‘Q ohenyslape- 13- eﬁr@%ﬁﬂe@ﬂﬁ dI3§re§%BQm0m§aW1rﬁ‘@;0ih6f E‘@@cﬂ'ap
i v 12l GRSl R Bt 181 AR RIS, 1 e ot
Mor eover , [Gﬂﬁﬂ]ar poWitropestiQ2at rafeecrshdoviIGard, pmk{up ebarg@gi3aq is sreowin asdingenvel ope
131 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 to facilitate movement of
the lateral 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
envelopes 130.
[0061] 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, Support 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.
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[0059] Wth particular reference to FIGS. 8-8A, pick-up element 320 is
shown having rotated (arrows 376, 378) further in the direction of arrow
352 such wbabinhes2eentral portion 322 and the outer porPcons28243d05aye

engaged th fIa 13.1f of .the first nvelo 3 n,this re rotation
o n et o MardayRR i i bl St her Bad R Riale 2z nplleds & Fasb 2500 550 Wik
a set of féb'llllté-’té\/@écei\ﬁﬂ va@lo%@é)m@dﬁs us&d hé?éﬁhﬂh'e%tﬂ@u]%émﬂaﬁd 4 'eﬁérfaﬂali i on,
rubber or urethane. position of the follower rollers 380 relative to

out er por hpdzentadareinet @tﬁﬂdeﬂ ke tasegctjvelyriesticiad o pertecily w@rtiagd oif , causing

O L e R L B A N L A

engagenenbriedytigh @heroipy mbsznimﬁéupbaﬂed ofigaiviss:r ipttieis peydrd, aherefode, mdels envel ope
13 1. Engagenent_ qof discrete portions 13 1mother than flap 13 1f

faci | it at ENAWEddEn6chaeayRl 0 a5p sepRAsed £EoRWiSE RIPRO kOM/éW gegases30e80.

0060] W [ h

havi ng r o' B 4, SEENLElHARH i deffind anbB AHBlF IR o i dubge ol
envel ope pltelsurkaced@dam in a position such that the |ateral portions 13 1la
th f hayv t d d to d, th
a1 s 1821005255, ot il Heaoes o pEMg daveiind Sither D8 Sy o AB0 I ST HE | n an
entry por %!é&ﬁbrt%g%npfhegﬁh%es“tru%ﬁ?e 494 Eﬁ‘&ls‘ rhé@Hi&d Wﬁd@%’ﬁneﬁ&hérﬁ%lét%% aI

portions 13 la into the space defined between rails 182a,
shown vi ethe supped plate 422 nbtopimgrobarid@h igARlesfa fpivekd pprtien éﬁéanthalt sumz@rtISonger

t t h L o I t {1l 324 t t
ey 1 oDk opEvd 1 Red e ol et BRioed 4T BE sERK ofeleBes ' M
Al t hough ngp. Ah@ﬁ\ﬁortléﬁm&%f‘tﬁ@s@bﬁﬁ@ﬁ@er@@ SEpRSraRr b@gdsotuef (R r ows
390), it engages new first envelope 13 1 fromthe stack of envel opes 130.

[0061] RePBY&IONRS 1@@a|lmmtms)rega@l ths, sten Erember 42%isevetticaoadiesianle sarrave429)r st

Cyst o 420 asbglinioblh ST 126 OY GHORAF A RABR! RS oA, fakerdRpafne ' "

conveyi ng dspisted mat@3ons bp@b@ﬁveﬂy smmmmrqmghtaqaéewemw edowm\) tamtbpst at i onary
relative to a frame structure 424. Support E%ate I ncl udes a generally flat

surf ace 4%&%&?8i%faaw@ﬁwoman%wwmnhofd ¥PIHFA PORBPT SHIPRMESISEK of t he
envel 0pes4é§9‘ re§ etJS1 W@La'ﬁo}’e%blg Oqﬁggﬂ %heﬁ@n r%‘ét%?‘ﬁ@@% ePover:

in this ex nt support I ncludes a ra
facilitata smxper mlotug rrmn}eéll-IBAGSC Jaséhlabksfrm&tkrﬁiegmann Gh&)l-t, armasmbe:mf thght " and
stricted to

e Bk WA et Sl SRS BB A A B REY ¢

stack thepp@d 42P8ippbRteEn@bpes 130 in the generally upright orientation shown in FIG.
6.
[0063] With continued reference to FIG. 6, a pressure sensing lever 434 of the
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 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 lever 434 also extends from the pivot 440
and away from the first portion 436. In this embodiment, the first portion 436 is shorter
than the second portion 438. In operation, the first envelope 131 is in a feed position
and oriented such that the flap 131f of the first envelope 131 extends into a region
downstream of (i.e., behind) the sensing surface 434a.
[0064] A schematically-depicted sensor 450 is operatively coupled to, or in a
position to sense, the second portion 438 for controlling a feeding apparatus 460 of the
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orientation whereby they are supported edgewise. In this regard, therefore,
and as shown in FIG 6, the envel opes 130 are supported edgew se (al ong
| ower edgwe 208@eys2in a general |y upri ght orientation thmagmsd(mbjomisng an
acute angle relative .to the % Iate sur

ey

o ber - agsliSedtoniBuhg sialnIBaR RhaR BhFardll 450 Rt Aok PGe kuB i Dy £ 1 om

the framesgek deémicRped 420 itht bRasBDthatststkitbwardfth& evelsdcerab@pbsifior ol ve to
the support_plate 422. Stop nenber 428 includes a forward portion 428a that

supports @ FliGoft THE SEasakeba i ladhlﬁ@nfoad@emwr&nar%me BERIOTHPSBIOBREI013 1 of

suppor ¢ 5 A0barLEUERThEE b BB U0 R 008 43 ot O P BT RRE S op
menber 4_2834 any esrifigtiedd ty d@thcumba@hent(cﬁmﬁmté%ﬁ)n 4682. 4o gugroxshadieryenvel opes
130 of different EltChes or lengths 130, A schematicallydepicted notor 430

i s oper at FTBPYIMEH &X@H‘S'Loﬁr“éag%c%lpjeém t@%V@W@HWU@rﬂ?\MWOU@h 315fNGBMher 428

to facili hﬁﬂp f f menber
428 in reb%%ﬁ%%% ‘iedﬁaC &Sﬁ%@ﬁ_@oorn%etgggglew\;e W|t Our{s'icﬁrhﬁq% tal(?rfgotﬂ not or
430 may bdlrectlheppwrowm’?@randmiwla mﬁéﬂammmsm’@ kﬂ'aétodmIcSihelpr&segamnn Gr1bH,
a nmenber of the Sic Val dki rch, GCerpany. Joint t he stop
menber 4280 EHE ‘é\f@&&ﬂﬁ E‘ﬁé'{% 'z?zz'eécé)p?ﬁefﬁlpp? Hg?eﬁ\}éisds%%d=1@9v9'ﬂeﬁt

general |y omrhtele&t@tnsrahI4%2Ra&¢wa7®hewtslfrbnﬂ @orr@spohemg%lov\é\meht Spé hiyed
reference to 6, a pressure sensing |lever 434 t he envel ope conveyi ng
system 42@ont|9n éBﬁ ehpredswesensing lever 434sansr whitlyistoausertkbsa fapdrforcplexededi22 and

I's pivotall bl.e about I vot . 440.f1 xe upled to the frane
structurelb gl?anﬁ%%fse@y@og%sn %gqlragégnsgl%sqr%@fgégg% a sensing surface 434a
that engagmyes he fiMgé sﬁébﬁﬁﬂaﬂpfthelﬁ)rée @Ierlbb%y%ﬁ@ﬁhcl@éf mmb@m@o dgch
Pressure sensing |l ever 434 has a first portion 436 that includes the

sensi ng s&efESWRLE 43fha resutie iemrigfepd onbienéores eerlied £gainal t@@@t@ﬁlﬂ bpdia i on 438

From the {oerLio arRRRRn b ot teédtr BB TyBt RRY. Ctinetiof i@l 236 o
shorter t bmwﬂeeaca@@omdwemrsrterweloééam haldaeevedn the otHehen\felcﬁp‘e% 1B0\wetiepe 131
Is in a feed position and oriented such that the_flap 13 1f of the first

envel ope 3@ck a@Qt@AeaNarﬂpertlan A8 BhstaR Mestace 448. oirh? pregsure getigen thene
sensing syrd @ﬁ\?eltfp% [nqgﬁ#bet%‘rrﬁﬁﬁ@? ﬂ%tbecélrleXegs% olERHoVE RS Ae?\@el'o

operatively cou I'n a position to sense, the secon ort?on 438
for contr dBi frog taesmekiohgw\mmesams 460 of the 863480 15envel ope conveyi ng

system 42?0066fedI nq’n FHOSD t%‘oclu r%eﬁte%eef)e(eeél;[wgs aS‘erSt%S' 468 Escoepel#é)tﬁlre]lytc%ﬁpled 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.
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 controlling the pressure acting upon the first envelope 131
of the stack of envelopes 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
limitation, 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
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 response to the signal, adjusts the feed force with which it
feeds the envelopes 130, for example to a lower, second feed force. This lower second
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stack of envel opes 120 that biases the stack toward the envel ope feed
position shown in FIG 6. The sensor 450 is in this enbodi nent an

i nfrared-wopelsenger, positioned to aim at an extensi onpré¢®ArSe@apBesdst o t he
second portion 438 of pressure sensi . ever 434 and nfi.qured to detect
movenent  S1€ Ul panelro rse e e DauRt Rnarlp S i e ipbier on 62
i s coupl edz2g qhicheinfiidMRsBiks MG s Qe AéiddNbP YoM eSs i@ seMihPladeryagk assenbly
463 (shown in phantom to guide novenent of extension 462 along the

di rect i onf0Q67] ar r oWVileGhe BrRgenl iInYENEOR hasl ee’st iHUSi@iedpy @ dgsasiphen efo hol d t he

pressure S] 4 ' 1 I &amn | ).anvel ope 13 1. In
thisr ega?%{mﬁor%%@ﬁﬁénﬁ gﬁ%g’ﬂ@éﬁgﬁ%?@‘ﬁoﬁ'b%ﬁfsa@r"S\?‘v’eﬁ?6’?9335’5@Ws froma
cor r espondormidarabie aetail, ibks riohtdrided to mstrict onin4d6 welly lipritese seehesniss ng | ever
434 and which |s causedlg% a feed force exertedﬂgﬁmthe st ack of envel opes

[

130 agai nSPPYKIREICHYNS iR $WcH el AdditigngdvaRAgesHrbmpdiieatiops wilkgadily ce

ted b : ' : | t
prert ed, DUGbER (51Ack RlaPRIEL ARTnd FRCER REBRARE AUEkASE AR BR 1 1
appar at us lidh&€d tolthe spéafeddetailsbrepsedentatiee apparaius mnd dedtiesdyiane dlusinativanount  of

ressure acti n the firs] nyel ope 13,1 held bet ween the ot her envel opes
50 of t hexmBeEnaNn ane desdiond: NosRnol-depaRaresma by TRER oM 8B, The:

pressure %Itailé‘ﬂitﬁéhtﬂaﬁaerii?g FbmaRY 8hiAPG s%é%elcif tb?gbh'érﬁl inf&Hio8 %r]'jt%g)t.t he force

necessary to renove t irst envelope 1 mthe stack o nvel opes
130. [0066] In this enbodi nent, the feeding apparatus 460 is operatively
coupl ed tg,the sensqr 450. In this regard, when sensor 450 detects nobvenent
of the ext Fﬁﬁwq@g'%arrom1470), sensor 450 sends a correspondi ng signal
to 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 envel opes 130 and thus, the pressure acting on the pressure
sensing | ever 434 and stop nenber 428. Accordingly, the feeding apparatus
460 is capable of controlling the pressure acting upon the first envel ope
13 1 of the stack of envelopes 130 to thus maintain it at a predeterm ned
desired level to facilitate renoval of the first envel ope 131 fromthe
stack. For exanple, and without limtation, the feeding apparatus may,
during operation, feed the envelopes 130 with a first feed force and a
correspondi ng pressure exerted against the forward portion 428a of stop
menber 428. This first force results in pivotal novenent of the pressure
sensing | ever 434. The sensor 450 detects the novenent of extension 462
associated with the first force. Sensor 450, in turn, sends a corresponding
signal to the feeding
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apparatus 460 which, in response to the signal, adjusts the feed force with
which it feeds the envel opes 130, for exanple to a | ower, second feed
force. Thwe bowverszsecond 863480 16force results in a | orer/ysc@sssnsas exert ed
agai nst f?rmarg gortionf428a of.stog nenher 428 ich.,.in taan results in
a smal | er 'def | 2 EPRATAYP I PLACETPINY SRHIONS T AAsNeIAdy UPTGB8HENHNGT e ¢ he
present i gy@ptidigg has been illustrated by a description of various

enbodi nents and whil e these enbodi nents have been described in considerable
detail, it is dbampsireeitesd to restrict or in any way linmt the scope of the

B e e e
br oader agpestbssdiésigpertefae @aviog algentetatyflitauithee ppegpdoringetiack sf the

representative apparatus and nethod, and illustrative exanple shown and
descr i bed eNYRIeRAEIN AgIeperady parnanht paentakan. BBd made from such details wit hout

departing from géégi@gis%%pé’f&vé%l?&nt@@ oh @?ig?%‘?d Shuch P4 GRY h&\‘ﬂp@%‘éﬁaﬁg aw‘at

is clained is: n appar at us processi ng envelopes 1n
gener al | y supfadegitientadi teamb edrs® to, sai sgoposti phage, said prassure sensingiieeer @i ppor t

| ate nounted on said.frame structure and nerally stationary relative
Dher et o, SYPERIKISHEPIE Mhieapens-b PrRsSeoivard PY §h siatk Qe SRETaRGS Spor t i ng

a stack obrdsaaroRBEhaRSAr bikifbrd8EEAd b sHRrd.abbn Bl RRIRG odtith 2 Pressure

sensing | ever nounted on said frame structure an aving a sensing surface
ori ent ed podingvéa §est eovalepedofdigpplack topdxiars inoa gPNEesindesakksensing | ever

bei ng pivat ey novabl e in response to pressure exerted by the stack of the
envel opes,‘c'u@%ﬁ d pressure sensing |l ever positioned relative to said support
plate to permt a |eading portion of a first envel ope of the stack to
extend into a region behind said sensing surface. 2. The apparatus of claim
1, furthel. conpia FINRAUSKOTFAJIBN hduHss&eAPUING:or novi ng the stack toward said

pressure sensi : 0, ' - Saj .eedi ng
ppar at us: and SoermiaPaaf GRBARS SR bl BHE e b i lleir e
sensing | augr, said feedi ng apparatus being responsive to a signal received
fromsaid sensor corresponding to the pivotal novenent of said pressure
sensi ng | ever .2 sensor operatively coupled to said feeding apparatus and configured to detect

pivotal movement of said pressure sensing lever, said feeding apparatus being

responsive to a signal received from said sensor corresponding to the pivotal

movement of said pressure sensing lever.

3. The apparatus of claim 1, further comprising:
a stop member in fixed orientation relative to said support plate and configured
to orient the stack of envelopes at an acute angle relative said support plate.

4. The apparatus of claim 3, wherein said stop member is configured to support a
front surface of the first envelope.

5. The apparatus of claim 2, wherein said pressure sensing lever includes first and
second elongate portions respectively disposed on opposite sides of a pivot thereof,
said first portion including said sensing surface, said second portion operatively coupled
to said sensor, said second portion being longer than said first portion.

863480 18



3. The apparatus of claim1, further conprising: a stop nenber in fixed
orientation relative to said support plate and configured to orient the
stack of wowelwpewiat an acute angle relative said suppect/ysb@wms3osds The

appar at us .of aim3 .. wherei ai,d stop.menber is configured to support a
front sur acedQTe LhpErgtpe gfc@ﬁ{)?eﬁ%rﬂﬁrcgmgﬁgq'appar atus of claim2 , wherein

sai d pressure $6apindnbe? \veented GlaHs\Rsdly (0daicE\thpdRGMNE 7 IsOpEdiig ther t i ons
respectively di sposed on o&gom te sides of a gl vot thereof, said first

portion i AECKAT eityewes SechSrAIG] SaPRratIS, Deing ePNFeyen P pdjustilamPeeeurat i vel y

por i on. - BiRetpVIGH SRk of ERRIREE IR PR HoB B 1BRERe BRI HEM . 'Sl op

menber or revaived florresy esrgelty to said support plate for supporting the stack
of envel opes, said feeding apparatus being configured to adjust the
pressure exerted by the stack of envel opes onto said stop nenber in

response 4o heyeshanplo,d BOahHPS \iHoAh SadeREHIOHN infarcH\Bngipar at us of claim

2 , wherein sal nsor I's an i'nfrared sensor. e apparatus of claimi1,
wherein said support plate includes at | east one ranp for receiving
envel opes of the

stack fed h aid feeding a ratus. ;9. The apparatus of
ol A e Bur e SRS OHAh MR SBE PSR B CahQiiER 2 BRABIS AT engage
the | eadi 'ﬂﬂré’&-:ri\iihg)&\féiodeg%f fHe'spckaBy Si/ ke fééﬂiﬁd‘@ﬂéﬁ%uiemve the first
envel ope fromthe stack. 10. The apparatus of claim9 , wherein said

envel ope pick-up element is rotatable to engage at | east two discrete
portions qf t first envelape, .11. The apparatus of claim1, further
conpri si ng: ahﬁq%@%%%PF%?'&ehtfg#qFg’ﬁg(}gﬁ%el y to said support plate for
supporting t hegpémelopipidknvesionent morbik Blcgage Hacadify partosotdeardie in
accordance with a predeterm ned | ength of the envel opes. 12. The apparat us
of cl ai m gnvelepg orkgrebyramaveithefirshemsiape feypeigtsiackl y coupl ed to sai d stop
menber for automatically adjusting a position of said stop nmenber in
response to the length of the envel opes. 13. An automatic envel ope stuffing

appar at us 1bavi Tite @pparates ofetisimes srereih edidwntélope pidk-0p elfment isabotatadle paper, a
processi ng apparatus for converting the roll of paper into discrete sheets,

and a st ufPoqas RSt BrQdiserate RORANEHS Hig firleeryPl9Bfet e sheets into

11.  The apparatus of claim 1, further comprising:

a stop member oriented transversely to said support plate for supporting the
stack of envelopes, said stop member being adjustable in accordance with a
predetermined length of the envelopes.

12.  The apparatus of claim 11, further comprising:
a motor operatively coupled to said stop member for automatically adjusting a
position of said stop member in response to the length of the envelopes.

13.  An automatic envelope stuffing apparatus having a first end associated with
feeding of a roll of paper, a processing apparatus for converting the roll of paper into
discrete sheets, and a stuffing apparatus for inserting the discrete sheets into
envelopes, further comprising;

a frame structure;

a support plate mounted on said frame structure and generally stationary relative
thereto, said support plate having a generally flat surface for supporting a stack of the
envelopes in a generally upright orientation, and
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envel opes, further conprising;, a frame structure; a support plate nounted
on said frane structure and generally stationary relative thereto, said
support pwvetelonavizng a generally flat surface for supporCirus2@9ss@sk of the

envel opes in a_general ly .upright orientatiaqn, and 863480, 19a pressure
censi ng T ever HAETSAE sarbler markuedBh sa A SbeRs ARG e Be RSBRg G e 1 ace
oriented gydqteMpichRdiANSRroe SHAPSIpRraife, Suid FreBSRE SERSNGROGH bdnd ever
bei ng pivotally novable in response to pressure exerted by the stack, said

pressure Swalingovaniein psppnseda etpssureaxertad by thesstacks apig oresspresansng per mi t

bent nd salCEREn0 a9 Sa R PRt Bl woldbfinl 3 Cpd G s P "' "
conpr i si nghvelogeesfdhe gtasiotoasadnssinfoad regiovi begindsaicéensingtsoviasel sai d pressure

sensing |l ever; and a sensor operatively coupled to said feeding apparatus
and configured to detect pivotal novenent of said pressure sensing |ever,

sai d feedijpg %@%Q@hggﬁ%@gpﬁwgm ﬁ’sir?g'Si gnal received fromsaid

sensor correspondi noveirent” of said pressure sensing

| ever. 15. Thea tgepigaippsaratfs fof monng e sthek teivardssaidipresees sersisgleseng | ever
includes first and second el ongate portions respectively di sposed on
opposite &des of a pi vot point thereof, said first portion including said

sensing surfacgseidl Bo&afRcRRidd te@ai@ﬁéécgﬁé XSiaratt® HRY 66‘(1ffg‘la%e%qb‘3je§e%ﬂsor ’

sai d second portion being l'onger than sai Irst portion. The appar at us

of cl ai m pptal onovéreentadd spidipseasyreasastsing lenembeaid edingeppanatusieing sely to said
support plate for. supporting the stack of envel opes, .said.feeding apparatus
e g confepanate ook Bad cected ForE b9 Seiar P EcrdBiouE Metmiifos "Snvel opes
onto sai dnpffyemeABSTRAN drésIuRs BEERR) Ibdert he signal received from said sensor.
17. A method of processing a stack of envel opes, conprising: applying a

first force against the stack of envel opes to nove themin a travel

directionjyzen ' ' . o) C | [ . novabl e

surface: ovor B4 PR in 6 ORE HE VBT b BResBb RS HED BB RENSELY s 1oy

]1: orce, hanfd_n@@@d%ﬂd%@a@mMsfresp&ti@@)ﬁbmbsddm Gipaske sitiesovepiomenidi f ferent
romthe tHerrggf, sa(i)cg ﬁr%i portion including said sensing surface, said second portion operatively

coupled to said sensor, said second portion being longer than said first portion.

16.  The apparatus of claim 14, further comprising a stop member oriented
transversely to said support plate for supporting the stack of envelopes, said feeding
apparatus being configured to adjust the pressure exerted by the stack of envelopes
onto said stop member in response to the signal received from said sensor.

17. A method of processing a stack of envelopes, comprising:
applying a first force against the stack of envelopes to move them in a travel
direction;
engaging a first envelope of the stack with a pivotally movable surface;
pivotally moving the movable surface in response to the first force; and
applying a second force against the stack of envelopes different from the first
force.

18.  The method of claim 17, wherein applying a second force includes applying a
second force lower than the first force.
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18. The method of claim 17, wherein applying a second force includes
applying a second force lower than the first force. 863480 2019. The net hod

of cl ai mwW@,20fumtszer conpri sing: applying the second foPce/tag@w03is3é he

stack of vel gpes j.n respon t i votal. novenent of the novabl e surface.
20, The nePhod! 1 MEINgpof SR 7 (uihe! CORREFINGT ng: movi ng t he st ack of

envel opes in ag @MY fklskcemy foftltagaimseifeatdcRib eRvdloped iMRddpeRsefo dirasli ng

si ngl e envel opes Tfroma stack of ‘envel opes, conprising: biasing the stack
t owar d anMaYe@EB thergvade pUifans: sensing pressure on a | ead envel ope at
the feed position resulting fromthe biasing; and controlling the biasing
in response to the sensing. 863480 2 1

20.  The method of claim 17, further comprising:
moving the stack of envelopes in a generally upright orientation.

21. A method of feeding single envelopes from a stack of envelopes, comprising:
biasing the stack toward 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.

863480 21



