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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



i ncl uded sheets. As one exanple, financial reports of nmultiple customers or
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in turn, rdishésenvelgpodrdependanobn tie spéed 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 such systems, inserting apparatus are known for inserting a single
discrete sheet of material or a stack of such sheets into envelopes. Some conventional
systems of this type use vacuum drums. In systems of this type, high levels of
maintenance are required for components such as valves that are continuously being
energized and deenergized. Likewise, in systems of this type, the deenergizing of
vacuum components during an inserting operation has been observed to ramp down

over a period of time rather than instantaneously, which results in unintended forces
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inserting operation. [0008] Accordingly, it is desirable to provide

i nproved inserting apparatus for the insertion of discrete paper or film
obj ect s iwbaosvees2opes in a hi gh speed handl i ng machi nePCrtuse@9aBases
desirable to provide a converting apparatus and rel ated net hods that
address inherent problens observed with conventional converting apparatus.
Summary [ 00@9ig apoliddh fes examus ontoreneelepesniibicdi imdun, rebultshie poarcemtdl ofthe an

envel ope is two rollers toward an insertion station, an insert
i nserted tH@"If g“ngr?@te%gﬁgﬁenvel ope thereafter fed between one of said rollers
and anot her[ooad]| er a\\caydlﬁglszmn;hesmablseopnooudeﬂnmbwemnnse@maprtuewehe)pe is
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e insertion trail end
Coare t e delionil Pisble. by qr R bledss st Y lobisiD aiisobee pardlind o Tha
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cont i nued %@tlagﬁreésfmpwgpt W@ﬂ'?@? Observied &vits SARveRHN canverif@aRRaFUYr i ves t he
envel ope away fromthe insertion station. [0010] In other words, the
roll ers engagi ng and noving the envel ope first toward then away fromthe
inserti on SUMMAW continue to rotate continuously in the sane direction,
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di sengagi ”glhérhﬁwééﬂyo% PREsERBAS LG &’&%Hﬁﬂ’ﬁ‘o%ﬁl@cohﬁ{uﬁu hih&@ 1y, in one

enbodi nent, an aratus 1s provided for inserting a paper or film object
or a stack diectionchhiteigt sasisa cmmmoramllqremgagjmgamewhmlmpsarvasfusdrlva¢majdes a

f eedi ng appe%(/agb'esto gtrd tﬁg%ééa}ggr]i %8& balnﬁ%ent oNay A eh?elfp% Fae

vacuum
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obj ect. A raunpsat emmlripemtteupwﬂﬁn i @ahother direction away from the insertion station.

This is accomplished by the tail edge or end of the envelope first clearing the roller on
one side of its axis of rotation, then being driven by the motion of the insert back
against the same roller on another side of its axis.

[0011] It will be appreciated that this invention provides apparatus and methods
which positively control both the separate work pieces or inserts as they are fed to an
insertion station, and of the filled envelope as it departs the insertion station, thus
enhancing reliability of the apparatus. More particularly, an apparatus for inserting an
object such as an insert into an envelope includes a vacuum drum that engages and
moves an envelope and a ramp element having a surface generally tangential to the
vacuum drum for disengaging the envelope from the vacuum drum. 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 a feeding apparatus for
moving the object toward the envelope and a vacuum drum that has a surface adapted
to engage and move the envelope toward the object. A ramp element is operatively
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863497 3oriented with respect to the vacuum drum and includes a generally
flat surface that is tangential to the vacuum drum and adapted to support a
| eadi ng pwotzomw2of22t he envel ope as t he envel ope nobves wpPCh/usSh@9waEsagim dr um
[0012] The vacuum drum rmay be servo-controlled and include a plurality of
hol es defining a surface for engagenent of the envel ope, and a vacuum
source i n fdriendd eithmaspeciad thervaguunhdrumeangdlinaiugles & geodrallydlabsurfaoe thekisect i vel y
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[0013] | nf aglerhdre in teerbhediorating dlr@nommaﬁtr@hmvbmqwmmbpl@d d secondiseel i ng a
paper or | suc

m obj e an _envel o The
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including a generally flat surface that i s tangenti al the vacuum drum
and adapt edliregliogukgen ef th%&“&@!‘ﬁ/@&b@éVQﬁ@ephﬁc@@ﬂ@ﬁkﬁp@”mw@g ojiheh t he vacuum
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appar at us sheets of paper into the
[0013] In another embodiment, an apparatus is provided for inserting a paper or

film object or a stack of such objects into an envelope. The apparatus includes a
feeding apparatus for moving the object toward the envelope and a vacuum drum that
has a surface adapted to engage and move the envelope toward the object and a
vacuum source continuously generating a negative pressure at the surface. A ramp
element is coupled to the vacuum drum and is stationary relative to the vacuum drum,
with the ramp element including a generally flat surface that is tangential to the vacuum
drum and adapted to support the envelope as the envelope moves with the vacuum
drum.

[0014] In yet another embodiment, an automatic envelope stuffing apparatus is
provided. The apparatus includes a first end associated with feeding of a roll of paper
and a processing apparatus for converting the roll of paper into discrete sheets. The
apparatus also includes an apparatus for inserting the discrete sheets of paper into the
envelopes and having a feeding apparatus for inserting the discrete sheets of paper
toward the envelopes, a vacuum drum having a surface adapted to engage and move
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envel opes and having a feeding apparatus for inserting the discrete sheets
of paper toward the envel opes, a vacuum drum having a surface adapted to
engage amdormouwa28@3497 4t he envel opes toward t he di scretreTdlse@™m3osand a
ranp elenent. The ranp elenment is operatively oriented with respect to the
vacuum drum and i ncludes a generally flat surface tangential to the vacuum
drum and adbpemrclopes bwapbthe disbretecsineets ol ragptaieenenh v Bheoaee aeoventisi t h t he

neerti g Boaiaeey oo iR tee OB b o AL st BB B o
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e
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travel dir gefaiiely statwnary subagessitiieenve®pe moses vithathe rotalingesgitfacen. The net hod
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generating the negative pressure an selected portions of . the rotating

dur fnce. | T BRER e TER UL o009 AEPCERb Car e o8 A SRS & Rar s
general |y tovaantibvddrd tre doft.r eahéthell ey ndicge ttdlihd theSHaihoapRpdiahers and
met hods are particul ar :'%puseful in a paper converting d envel ope stuffing

| : . , and |
syst em cont®Hi§Iistirdatingdyeeicade paprinechyrierain ﬁ_@e%’ﬂ tigielghrestion dil jsng _
appar at us afpdodiRUROMS: traVBiitealonDGRE thetrRAAYANGI R doRH RYSHaPNAR] tnBandl i ng

apparatus, servo driven conponents, inproved sensor density ‘and inproved
contr ol coMeapive QEQﬁStJﬁecﬂglai_nﬁ‘th Feéatiag surdaeeopae ﬁﬁh@ﬁ_.m?@rh@'l&e eﬂﬁ&treauyf t he
embodi ment s.,0f o fidemdVRKRAL 419k r%Pa’ﬂh@Eera%& ﬁelétﬁ@ 1d% 9% uﬁh%yr%[a f@r%gfePWeR/"ed
transporting apparatus Ich can be used as a nodul e of a nodul ar “paper
converti ng generatihgeibe negalige piessurs pi selactedh pordorsioithe rotaping sUrface.ethe r ed space,

oL o, SRRy BB SURDE ool BOR A B RS e

t hr oughput .rotating surface.
[0017] Such apparatus and methods are particularly useful in a paper converting
and envelope stuffing system contemplating improved paper converting and sheet
inserting apparatus and methods, modular based, and having improved paper handling
apparatus, servo driven components, improved sensor density and improved control
concepts controlling the system operation. One or more of the 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.
[0018] 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:

863497 5



[0018] More specifically, such inproved apparatus and nethods contenplate a
plurality of functional nodules providing the follow ng functions in a

seri es ofwonduwmess2ef |ike or dissimlar nodul es where aprspamsedmon3mmgiul e is
mul ti-functional. The functions conprise: 863497 5 printed paper roll

handl i ng/ unwi ndi ng; paper slitting and cutting; sheet collation and
accurrul ati on, sheet fuolmlinteg;paperraihisgpaltingitrivemdiiger i nterfacing with inserts;

envel ope feeding; col] a%gq%li“%/%b%g@wqgl and insertion; and envel ope

treati ng and di scharge. cularly, one or nore aspects of
the invention may contsengkeattcellatiohtahoatcunivmtiv@t i on, new and uni que appar at us
and nethods for: (a) qlui %Iﬁnfg g web of the paper or filmcontaining the
printed indicia into a ciEEEPY88paratus, (b) processing the web through

slitting and transver se-ikpdrizgonRe hidrfabing wite nséfanspor ti ng and ner gi ng
di screte pieces of the insert; gd,) accurru?ati ng predefined stacks of

di screte pieces of the iH¥@PRe @@NAigui di ng and transporting a stack of

di screte pieces of tha ifg&ohittoNRid AR iRBMehape-filling station; (f)
transporting individual envel opes toward the envel ope-filling station; (g)

creating and processi g eivelppekealing enedisehaedeopes prior to the

envel ope-fithh4iddg pr - ( r | (Pefe (YA e from
the st ack droS)eoNEEe Sarifigly; otk i aSien oFfhey MEpHorkhl oFIREAR 0,
Wi | e the outbitiiatitation, oéw aheupaue appatadus gndmedthasisdori n t he parti cul ar nodul es

" the paper tr anapor (A AFEAPET Bihe el oM AR b R AR e iy e ¥
Description of Figuresdu@i®2dpafats; 1 is a perspective viewillustrating a
portion of a convert er(b)f|c§?<r3cessing 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 transporting a stack of discrete pieces of the insert
toward an envelope-filling station;
(f) transporting individual envelopes toward the envelope-filling
station;
(9) 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.
[0020] While the combination of the particular functions in the particular modules
are unigque combinations, the invention of this application lies primarily in the paper
transporting apparatus and methods described herein.

Briet 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 associated with the encircled area 2 of FIG.
1;
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stuffing envel opes with selected paper or filmobjects; [0022] FIG 2 is an
el evation view of a portion of a stuffing or inserting apparatus of the
convert erwof20flo@7322 nore specifically associated with tRreTarscomoBesds area 2
of FIG 1; 863497[0023] FIG 3 is a perspective view of a vacuum drum and
main roller of the inserting apparatus of FIG 2; [0024] FIG 4A is a view
simlar to[B023] 3 , FH&ldH it gaespbgtive iewiahg vacusimedstimi and emdin roderad denbl y of t he

inserting a rat E ., [0025] FIG 4Bis aviewsimlar to FIG 4A
show ng an '@%@W&l@a@hs ‘gﬁ'%m ent position relative to that shown in FIG
4A; [0026] [6023] 4C iF$G.atAYE awiewi similato FIG. Bl dditioddNy 4Bowiadasherg ifsheingnvel ope

t her eof iné}/et @ d{][bferent gosi ti onf; S[58%27] FIG 4Dis a viewsimlar to
FIGS. 4A- 4CSSERRNPHGE MNSETIBo gRGAHES ¢HdPenf in yet a different position
relative tqofdspS. 4#&@.QB ik QGRS simildpio BIG. 3A 8howiey\ars bivielodk it #diffblent 2 showi ng

a stage of an_inserti r:)g grocess; %002_9] FIG 6 1s aviewsimlar to FIGS. 2
and 5, showWoajoresdve IGghatehown inddetbpe conveying apparatus; [0030] FIG 7

is a perspg@éi € Vi &Y% OfC i8 aRidnt dirdilar & Flﬁﬁmméeém@ngctﬁé‘lé%k%‘étﬁé?é@ﬁrﬁt us of
FIG 6 ; [0031] FIG 8 is aviewsimlar to FIG 6, showng a stage in a

process f oryetadifesenihiepséiael opes; [0032] FIG 8A is a viewsimlar to FIG 7

shouing 2 BBA O O o SINGlAR SONVEA IR EOOMAI IR BB,
8A, fslhmévi ng/eaa_diffflifegtmsﬁioete]i@ggi]}mlrzlﬁ%%ﬂﬁcessi n? f;)r conveyi n(F:]eenvreIt iocrz)ﬁlsérl
De e . , . ]

Lo Bl G 1 TR0BP | oG A el g Pk Ashoiad » SHoF B e FeBbe, o1 2
processi ng [6028¢b 12 Fif. qiapeatewaimidr koFIGS. £ had §hshoatngsponion of be web 12

processed bn%]ﬁ’t he converter 10 originates, for exanple, froma roll (not
shown) of PPN BGFRA s uch web. The rol | is general |y associ at ed

with a firgqoozopd 14 Fed. 2ibe perpy@it eiewld aaddion 8f tHewRNESheicanWg known in the
art, for exanple, by driving a spindle receiving a core of the roll or by
cont acti ng WPIGBHEE G the roll with a belt or simlar device Typically,

the web 12 [pgafr e- PR &s Wividw dimiftr & AIG. B, SHoRfHg@Rage in a process for
conveying envelopes;
[0032] FIG. 8A is a view similar to FIG. 7 showing a portion of the envelope
conveying apparatus at the stage 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 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.

[0035] 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
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areas. [0035] The web 12 thus travels in a machine direction, generally

i ndi cated by arrow 15, through several nodul es that nake up the converter
10. In thwoersmprzey enbodi ment of FIG 1, converter 10PCUUGS260003058%
material into discrete sheets (corresponding to the "areas") of material
("inserts") and feeds theminto envel opes fed 863497 7generally from an
opposi t e erggnd@llypfrors aneppasde edd 16 dmonertee it 0. 10onveasterf I0rmdnefurtivayicorveyt he

conver ter 16 piyeoRpebniad T s2us Sy bR T LB B PR G OB Birsnry
converter ZX6r smséqwdﬁmroassm@bredismbmwe Th‘eeakemlarwﬁmhuér@ 10 orclueiés, aet | ng
di fferent stgeos in the the inserts

Cher o rom HofRiatope SB%cHSERER i bRt dfiaribs Role WemadSho SuhGMaar v "Sii 1

in the art auglhe |h§@télrésultﬁh@m|ie¢§fkcﬁhﬁ @s Wi hs eRRYSIHgaT tribcbnﬂrawpesnmhugteofot her
nodul es in addition or instead of those shown herein. Géﬁ'gt}) A first of the

shown nodul®dnary gkill bt will readily apRe¢iats dhatsenyeEe 3 Py 'Q@W thersr oxi nat e

first end Jfﬂodeﬁest.msd&t%\b@ms@rad%Pmaéwsﬁe\/mm%réwts the web 12 into discrete
obj ects such as inserts (not shown) for subsequent processin A conveyi ng

modul e 40 dBRBlol s aAvidstior espewn gogules, drsuaraple, is aseling modde ed fromthe
cutting ”DdrHI'aﬁve"l’;}fWoIlrﬂﬁgsﬁrsﬁté 5’}14 Bt fe @orTv téjr‘ 1;6%} ﬂ% éfﬂ%fs‘?ﬁé 78, T e S0.

Modul e 50 may, necessary, form st ac screte Inserts for
subsequent digoste sigiecig sudn@s irsedsyiobshawin) tdneutvseqeeittiewcmso@uémoovewr@qm res

Vodul o 50 1 e Epd ParPREL e SR8 Ferl el iRl BBl © "o

producti on analfemg tieent itega folattigremld bakérngohodulees50d i Madukt 30 mas #nbsesdargposed
cumul at es,

general | y the direction. Mreover,. dul e 50 .

Jol T ates’ oot sl FBEb-ge MratibitBad bRt his S Fape BOSI Ty handi ed
stacks, if mtbﬂddaqrr@du@hdrﬁl’eqlmfe@@uﬁﬂdgqrﬁ‘e érﬂ/eroﬁéwwll‘trelﬁsérfé%ﬂeo\/ﬂytrﬁor@fﬂlﬂinl nued
reference to FI G an upt ake | e 60 takes the inserts fromfol ding and

buf feri ng rRAGEsETRShERH M%ﬁb%?oa@% e disprte seie iradused Ay Heddtendsd modul e 70
to tr amporﬁrodd&ﬁ’od HoRY h%r@ﬁ‘tﬁblﬁeﬁ?@)@ls bhﬁé‘blb&bfé |%Yt§b%l§@@dyaﬁerﬁﬂyﬁér@qﬁé in

turn, are handl ed and™f toward the stuf an envel ope
conveyor 80“af$ﬂlf7@(§#fr6@5®ﬂn£{|0é@§érnﬁ109U|9(50|a§Cltﬂii&&t%‘?t colafep %@ufﬁféaetﬁéfthﬁe stuffing

modul e 70 apd. & E’he%'f‘sv er&ﬁv&ﬁLn%ﬂ%ﬁé’rﬂfed%Qac Oli th@ rﬁé’dleﬂ%&o?@tlo%ts%fr&gﬁireg’r filled

envel opes away fromt ortion o conv rter or subsequent
processi ng [0@37d|| spoé/VlthaontlnL{ed(DGBr]enwnOtFIGe# an gpiake modWe 6D takes the nmeet&pl ary

LU 09 TR B0 B A e s 9 bR S U " e, e

di screte shesdute Z!TtOItnaEaa“drtShé mwtschnﬂheedeth@rehmem/eldpeed'ﬁhdémvelopes, in
turn, are handled and fed toward the stuffing module 70 by an envelope conveyor 80.
A conveying assembly 90 is operatively coupled to the stuffing module 70 and the
envelope conveyor 80 for conveying the stuffed or filled envelopes away from the
shown portion of converter 10 for subsequent processing or disposition.
[0038] With reference to FIG. 2, an exemplary stuffing 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
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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). wo wimeres2ends, apparatus 100 incl udes a feedi ngcapsarases3d10 in
the formof a belt assenbly 112 rotatable in a closed loop (only partially
shown) and driven by a toothed wheel 114. A plurality of fingers 116 extend
from t he behe¢ eaeopabll 30 dre2nayed toavaed Mpmseds 820inghe demetabdigectiorodf araw bel t

assenbly 1 . AFl r e O0to

t her eby nn&ést éﬂﬂ%ﬁ%ﬁ?%%gﬁ5@$§§§35 ﬁH%Fﬁ*bh@qgggg¥§ﬂgﬁﬁﬂﬁ§$F@ﬁ‘é arrow
134 wh: IS 8:6@#11&7148110311 pay ef suppst élerfaems?4m5elfeeo|¥\@ap\oatr%tleesnﬂlseTrtes 120 inht he
gener a Irec of arrow 138 pluralit efl ectabl e enents in the
Porm i n o TSV, Bednafdy Bhisats ot Y movestvad P oBBiiBart of suppor
el ements 148039 theAfseeféura@oxaaon@r@t/elép&lﬂonTsimobélnahé génelé}@wmgﬁge t he
inserts 120 as the nove toward the envel opes not ed above,

the envel ofE@W1t3g 9wardhepspesit A0+ RS BIOMRP toH‘ih?@E‘fq| SdﬁééﬁrW@Weﬂéﬁ t owar d
the insert s,ddQatiohHetvdBP\EIRMNg Pculif@r @Ry 5 Mrda?ﬂghw%w%%f'ﬂ@%a?y

cooperation between a rotati ng vacuum drum 150 and rotating mamroller

156 that nifp e@&awnéﬁma@evﬁswmmmeﬁume@ﬁ@ arpupoPted oM 256 ar e
df f dul
Suopt 0, A BlLRIF RS C, D RS RS L Gy pg o

70. When th mai’n ro rotate I rections
opposi t e oni@0zandntag rolleries evigia drediactionsiophosia oea\amtbgethe:eegagegms\elm bet ween

neort o o et 1 PeRRE e RR T Bé b ulid MRS e Rk TG RloRind el S50

rotates in thdimselts £20tat an insed o at stakfitystatfono Matdheitioally! tbe ehackvdrem) whil e
the main roller 156

direction indi ed by . arrow. 166
(el ockwi se) P0R0ERE PSS BB o Bt R ok eldiadiel WS et er 156 1 s
suitably chogensé ﬁbtzﬁéé mﬁe Mﬁelcb(ommmcété‘d @,na/rﬁivpp% él@@«vﬁﬂf;r plpfaeen. In this
regard t herefore, di stance i s chosen based factors including but

not |imitedsvres ”Eﬁ*\é@é%”@rdﬁki%é%p il 'eRingler 616 ip ﬁ@tE’@W\F@P%?@éQ effegyveliiPhough not
shown, one Hrenh@bke P§0 th@r@bé‘t%éW”h%é‘F@g&@oth%Fe%rgﬁh@ drsﬁ’inlc@rs cﬁ@&nme@e

adj ustabl e to thereby permt adjustnent of di stance between them
[ 0040] The mﬂda@ensmwdmrbumiumﬁedﬁomr@@jerwdﬁﬁmeswtee ernveePas lﬁosw tably

chosen to ggtr l@béh exa @&a‘ﬂn &QP(@\%P&mQﬂfrunﬁ hsy Eﬁh"rﬁ& P&Ry 14b rh%\ﬁbéj' rection

of arrow 1 thout Timtation, east an ter surface
if not a smgimsmbtatalthqnehytpemt adjustmentohihe drxﬂncebemenm be nade of rubber,

ur ethane ofogigier Mgt alisi AL dimayh Posdphentlgs s ykaghy riction

agai nst the[ eI opes east a surfa vacuum drum
150 is rrade:hosr.tn tofpeanineigayersant Andisoséragm betbs estatarles inthe difeatiay of arrowher be

coated with 3% %8r| gx%?n%let Xr[i)c? Wi ouI |ImI%.tI0n att )égtuarn ouEe? sBrEa%\e?fnntot afSl%stantial
portion of the main roller 156 may be made of 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 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 182a,
1820 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
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exanpl e, build-up of adhesive or other materials on the surface 170. [0041]
Vacuum drum 150 and nain roller 156 receive each envel ope from gui des 180
(only onewehowm2irsz2t he view of FIG 2) defined by opposipcelus2amwspEsed rail s
182a, 182b that guide the envel opes 130. Moire specifically, rails 182a,
182b define a space between themthat receives the |ateral portions 130a
(FI G 4) of1%act92erarel anpposiiRded wip paemtsr gootiitinyof teeenséiopes)i136fo therebgn

secondary rgl | i tioned between the guides 180 to
ooy i edies i%ootﬁws@ﬁ%%i&&u%ed by gui des 180. More

speci fi cal 1[go42]0l | enithlcdanued dbrencd @tFG Mardi withcdddiosal ogfprestd © FIGE3, anot her
v amec” aghitn RS 4E03 Ah SR 0505 Tkl AR o8, ™
[0042] Wt hpegminriotaresht bﬁm@@ﬁm@ekqsﬁuﬁm ro?at@n@f Vecubim 2seleh t 5@nabrer ef erence to
FIG 3, vacuumdrum 150 includes a plurality of holes 200 on the surface

170 and corf@tigyiaBy holss g8e aferin Hﬂ@é%ﬁ‘t’”'@@“oﬂH‘@héﬁa‘?%@é”yl@@'%dtﬁmﬁ%? ation of
vacuum 91 ko o0l rBAd A FALEAUA Hroollph 8o 20%icte 70 Br b Vach B! cat | on

with a schemati cal depi ct ed” vacuum sour ce generate a negative
pressure at150hdhe negaémeeprﬁwr@enqages thﬁ@t[imh)@’sdr@ﬂ 1®mebwr@tawmgalﬂe ve pressure

engages t e, Goy sq%san&g%v[eﬁlﬁwﬁ‘s%ﬁ%lrﬂrﬁzﬁh'?ﬁd“v@mle{i\%fﬁ{é"e‘fggl? 535 1BQeIaA 1o

preventing or nimzing nove e envel opes el ative to vacuum
drum 150 asvasagndmmdradrasdacuunodiate0 rp@®@43] I n this exenpl ary enbodi ment,

the vacuu ce 2 ntin I n |nuously in
an - 00 cotiPiion. “NErissERBE RSBt b0 sorBe apd bebelpry

conlt rol | ed, Opb]EBtln@K@.IﬂDIIS@ontBﬂbuﬂbfIOQI"I'(‘®N1 teditibo. Mamol/ert mbeactdmfm @rﬁmeﬁo: ve
application of negative ssure nst s of. the holes 200
206 thus. _de Peee sl Sh T EaTrE Chtr sk SIea s BRER IRt 150 sei ect i on
of the hol efpplkidBort & negatse pﬁéb%ur‘é@@;éﬂﬁ@ﬂs‘é@@fe@@r@@éoﬂthéﬂ@l%2©¢1gndlﬁ@£atl ve
pressure is chosen, for e based on a pitch or Iengﬁh 130QL of the

envel opes 19§@Ctefjrﬁ’°ft'ﬁi‘%°frt%§l‘nglceﬂFnQeOf\)’é@W@'fThTﬁolﬁ?'e@ﬁW Y ke 2 P el ati ve
to the VaCLWIﬁﬁé’(l%U%%UFC@ pac) U@ébté’lﬁ@‘ﬁb'gﬁﬁtﬁ@w&&rg%h%ém fdr @?arﬁ’ﬁié' red group

of holes 200 that enable eng ﬁ%ement rotating surface 170, of

particul ar RappEona pEghaslesg 1 boéWQﬁ6Y9|@e§éB@ctnéhlsmﬁﬂfd e \@FUlﬂm@rUéfhvel ope
130. For exﬁ@&hﬁ F%Y&&H&'Fglﬂ&é'mtﬂwéga&ﬁﬁ s%ﬁrcre%@ttdegl fw%ﬁfdn’}’?ouhé% 30l Itracuum

source 204 suc at negative pressure 1s not to the tral
portion of theléemvgtoop@f @k, ZGﬂHhmtenauyem@agememabserqt@hgasrmoeﬂ 70h:éaenve| ope

220, o S SEHHTSERHE Heeon [Pl MM SEHIALER, KRS0l Py St erl

central corexathb@cvaclitma dnoh &30 Sdhe rotatddirelative to the vacuum source 204 such that
negative pressure is not applied to the trailing portion of the envelope 130, which may
facilitate release of the envelope 130 from vacuum source 204.
[0044] Vacuum drum 150 includes two lateral portions 150a, 150b having similar
structures and rotatable from a common central core 150¢. The holes 200, in this
regard, are positioned on 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.
[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
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regard, are positioned on both of the |lateral portions 150a, 150b to
thereby permt even engagenent of the envel opes 130. Accordingly, the
exenpl ar ywaeroengeszent of holes 200 in this enbodi ment prevarst@9ns0osas | east
m nim zes skewi ng of the envel opes 130 as they travel with rotation of the
vacuum drum 150. [0045] Wth continued reference to FIGS 2-3, a ranp

el ement 2 mVelspe:h’iqdthwmhtrdnetlmuannudrdmm]]EO (arowsdiba), aleadlngameloof t he

envel opes 0 a ifically,
Fap. of ement o gRENaBaE i ARG AP el e R e e B T2
positi Ioned I@aiir\gamrtlo |o‘nhie>0tatvr']aylf?heuhals?mtwongvaﬁi@al?r%ﬁ@m of vacu]thm dr uhm 150.
Ranp el ene ig in the formof a s oc awnauracetatis
gerrlrgr ally ﬂé%‘ééntl asrhi)%? qfQidinay %@8 et ‘8# af)%(@ﬂﬁtﬁ]“&qltﬁﬁe%é "Yper ati on,
as an 8634%eriditRVEtARFalaOihegess, ¥b oRg h@tt@larmgéd to\m@éﬂgﬁaﬂVMﬁg&ﬁ& (arrows
160), a | eading port| on 13CF of the envel ggﬁds des over the ranp

el enent 2 18thesufifes Bl Yr@UAYHEB 10Relikey %}‘Qmﬁiﬁe@lﬁ"@ raawa%bem%m t he

surface 17(&1©fcoma%l=.“éﬁérﬁ§t%? %WOV|ﬁ%0QéﬁéntTrﬁ%?thgﬁ c&ﬁﬂbt@@rrs?(an%llfér% solldhgt he art
wi ||l appreciate that, al te native | ement coul d take ot her

forms, so |asnigs aigtionary @Iaavert@ﬁ@%wcuwntwr@é%r%qr|eyam@{ngeé1ﬁtwnaoutthmItatw@ surface
170 of vac @Itgfnﬂmé%%&d\%%ﬁgmquhe aﬁ%rﬁﬁ ﬂ%ﬁ%k@ﬂ%mﬁ%%ﬂ ement 210
ely a movin rat her

could be alternativ enen han conpl e y stationary,
so | ong as dpposite direciionaelalivg to tleaacuumn dramt 158 seas dudefide @arstalivoary Famp exanpl e,

and w t hout n i ve enbodi mrent may include a ranp
el enent thaetlérhﬁéezét'iv tq@ugﬁﬁeﬁi?%ppom te direction relative to the vacuum
drum 150 sq0e47]t o dWlthrrefeeenséaiFIGSaM{ 4Daarpe>@h@mwmser&mgampemlohds vacuum drum
150. [0047]. th.r nce to Fl xenmpl a ting operation
T 1 st r dlete EleaR Bl anniEion (o munul Rabe G et o of B8 on

(arrows 16Gjac@im tituen wmumscboomeluﬁ@n gdiehRAt \Hﬂﬂmaétfbf tha Ieﬁ@ﬂﬁ@%ﬁw@ eM th nost
of the length of envel ope 0 The or| entation of envel oge 130 i s such that

the | eadi ng'38ort'¢ S'E'Ieni%‘@“ Of%/re@BP 13Qisueh Bat Be 1aadieg eadien bpd hate! éver, t he
orientati Onjah%t ﬁ@%ﬁvélé‘@t Md?@o@ld% 6r%%ﬂ@rﬁ |s%§9r¢fhatllﬁ@uk9§?rﬁier6f Bélpetrhgod l'ap of

t he envel ope 130 faces the surface vacuum drum 1
opposite Slﬂ@;‘fiﬂlﬂ@iﬂ‘@ flag ohthe Bﬂ@'OIB)13pé@@§ therfélrfﬁr@ﬁ WOrQilVﬂ@W”lCBBm 15ﬁd%@|eof

or di nary S‘;ﬁ 'ngpkﬂ‘éu olsuBRREE AL I, BB fab Y rﬁe Rl ﬁe?ﬁ‘sé’”Tﬁo%e%%@r%rﬁg(@”p' ary

and ot her native ori ent at| ons may be substituted 1 nstead 48] FI G
4A al so shomﬂ;apmeﬁatemm@qmnlah@nlsmly efengiiarg bopeth¢3dienativenni ng t o engage

ranp el erren&leﬁ‘éﬁ%rﬁgx@nk%gs%gg@@egﬁa{%&.eover shown nmoving toward a pair of

out er extensi central extension elenment 2 18 of a
t ransport i r[0048] FIG. 4A also shows the leading portion 130f of envelope 130 beginning to

engage ramp element 210. Envelope 130 is moreover shown moving toward a pair of
outer extension elements 216 and a central extension element 218 of a transporting
apparatus 220. Transporting apparatus 220 conveys the inserts 120 (FIG. 4B) toward
the envelope 130 and includes the feeding apparatus 110 and support 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 to the clips
232 through jack screws (not shown) 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
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apparatus 220. Transporting apparatus 220 conveys the inserts 120 (FIG 4B)
toward the envel ope 130 and includes the feeding apparatus 110 and support
el enent s WO20(0I2G&222) descri bed above. In this exenpl ar pCerdsoaionmssts

nor eover, transporting apparatus 220 includes a pair of clips 232 (only one
shown) extending froma frane 236 (shown in phantom) of apparatus 220.
Transpor t i rdRAQ8Caavatiabte A0 SickStagmann &t iameenober af the SiakAGugresp af pai r  of

gui de el e t facilitate guidance of the inserts 120 into an
envel ope mg"a'ﬁ*ﬁﬁ %)Eq Yons of clips 232 are controlled by

schenat i cal[bg49jepi ctwmh pmtcorasre?e’faece(t@ﬁlal 4Bnme$3hmwr)e 130es stiownelayingoupl ed to
the clips 232 hr ou ack ScreV\fSp% ;h% \énr?l whi ch ermt automati c
i ust mont BANENGEET SR gPt ERrpaS 218 T sZB G F RESPhngt n 130 of
the envel omndr@zw\@tseemmhtblawténbr pBﬁb@ﬂ@Or?&Zﬁé dravelopé 136. €Al usti ng a
position of clips 232 toward and a frommain roller 156. Mdtors 232a

may, for ex%@ﬁﬁl%t eb'é”ﬁt”ép?ﬁ@@%ﬁﬁ%F%até’ﬂ%thﬁﬁaﬁﬁémw%'éﬂf@?“lﬁIQF@Qd%C avai |l abl e
from Sick SARARRNMe @HAH 13’@)LWPI@QT onIfle sdvRiopb @FgO ﬁé% é]fg%'&j Pb rafdy Skinesh.

Ger many. [0049] Wth particular reference to envel ope 130 is
shown havi rRj Opaf is accorginghglisgaaraed éroenaueaes bid @N@wm@um 15@(“@ 4R).iM such a

way that e%bu?@%b%%&x’v%f‘?rﬁ%ﬁ 1%é%sh%wﬂrﬁnot‘%ﬁgeﬂ%é MeBiidH bi aRb& 256 1ok %&t' on 15Cn

of the envel ope I's stage o I nserting process, relative
t o the st adhke stevanpdrtionFI3Bn 4Aenvaloge éad. eThepO$etritﬂ0IS)ShQV\hneNllha’igadnngleI@Ie (FIG 2)

of the enve| 3 . nt 210 and is accordingly

di sengaged%@gmeiﬁgpg%%di%ﬁ&%\@ ﬁ%ﬁ%%ﬂﬁ\%@g‘a (FIG 4A). At this stage,

| i kewi se, i[0830]t 12®V|ikaoa$tlmohamrelfmmdego FIG 4Che srige ecthe ¢senihg procesy i250, t owar d
the interior ortlo enyel ope 0. The insert,.120 sho with a

| eadi g edguoRBEIRLPE SN aRsdel & SRRV e s PPl drsPgadsh FBICe [ ooso)
Wth parti cditiade TRf@VeALM dr@nﬁb@(FlG@Aalﬁmmgga?ﬁ rbfaﬁori ofsetdurngrupr ocess i s
shown in which the envel ope 130 is conp rg;mor at |east nostly di sengaged

from the suPacChHmt S'FVGKP&@L]@P@BQSJH'\&H@GO Ghﬁ ong) mojign ‘?Wﬁ%“%@{élmd rotation
of vacuum disgmcliedodoS(ofiyehe EMn) %@égic%%né@@ngéﬁv@@rﬁ ¢h@éd é(ﬁotp@o\ﬁ

rotational notion of vacuum drum one_shown) is depicted
engagi ng erfiAIPEIOr imamn@éur%eﬂrbthpﬂwementéarm%biﬁ ﬁbeftyf-"Ope $Q iowgragigeftace in

t he novene ( rs 116
(shown i n peant BREe 1 & ShoRh (B LeR are debic  Bicp b A Tallnd el P98 T ncert 120
and t her ebyinsenvi2agnd t’r@rehym/tngjﬂz@inwr‘rwam@ﬁ% domard thmetencmp@rtuom portion

130n of env; lORBF%rgvgﬁgiz%dp Ir?%% ?,trﬂée)r%&%\ljirmw ré)l(\ﬂu%eacﬂoA 1'0‘ he%%&é’} éon for the

envel ope 13 suc nvel ope im the
di recti on of30&utiotvat] 88gn farther movement of envelope 130 in the direction of arrow 138, a

trailing edge 130t of envelope 130 is forced upward (arrows 260) and above the main
roller 156, as shown in FIG. 4D. As used herein, the terms “upward,” “upper,” “lower,”
“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 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.
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trailing edge 13O of envelope 130 is forced upward (arrows 260) and above
the main roller 156, as shown in FIG 4D. As used herein, the terns

"upwar d, "wouepmarys22" | ower, " "above," "forward," 'front, PCThseso9/v3wmasl
derivatives thereof are not intended as limting but rather nmerely reflect
the illustrative orientations shown in the figures. [0051] Wth particular
reference t[00F] G 40Yithecostragd reférentestoi G etlt amhwip fartless seferensdhiokGi®m whi ch

f d t he fi 1 | 1S i f th
envel ope. | rioBTQ] githeafirolb e Arpd 1ebosBd s b e SadeMRkRET AR ' 1"
transpor ti rgtrearactanwes a?@0264. Mbre paniselaily, amotatingsdontdyinggoltdr @88 isn and t oward
envel ope 1 SRRl OFinect 11 Shbod pRUvELEVBR o AL DR e SBadplet e i n
FIG 4D, th1€56| @@dw gQ@ﬂ@WQ@ﬁﬁlay Qﬁerh:ﬂﬁ@lybe ﬂr?tﬁe'ftﬁm df@ﬁsﬁétﬁé’r rbfagng rai | i ng edge
130 of envelo 130. Accordingly, forward novenment of the fi ngers 116

exerts a fdymeent ﬁ‘l*ﬁhcﬁ?g‘r‘?r PYRERAS, a@f(ﬁgulfﬁbﬁhfiﬂeﬁmtﬁﬁ‘f@ RBRNt 2B hus NOtenvel ope

130, thereh%lt@&%d’&kblﬁgro'tdﬁn I\é%ﬁfﬁsdé ictdagn MisErhiRAinthY eEaRRyiAgRIEN t he
direction of arrow 264. 863497 12| 0052] Wth conti nued reference to FIG 4D

and wi th f ASBlielatep bt edicasiien tagomI28D) @posiiedhaiof mnmdplletrhéfin‘ﬂmnoeltlpepf 156
(arrow, 106)AAGRENBIF20d O fIDVE [HGeSldd RABRYEIAPRO} kg directi on of

arrow 264 arti cu a rotating conv ying r i s disposed
so as to defirecionaf gtatioh ( wmw&ibetmeemolleoh%p}armg nippinpg eng@Breanaf teai n rol | er

156 Conveyin II ny ot her
rotating else%ﬂ ngﬁéqezgig aﬁ?%e%g&ﬁé&%iéo‘fﬁ”ﬁe afeec&{?]” éfhﬁ??wo‘{? r{ithEOt ating
elhemantrrb agcbarthtuar Gmbodlmmt,tMV$)?1@bﬂ&QBarotat% ata crmgntetommwise disectieni ct ed i ;1
this enbodi Conveyi er. 288 r es in . a dir arro 290
Chpost o s 1O Yl kgt indetd By tater Bt o AbETANY Rid oo 50 s
wel | as ltahelmembuerpnsefn th@@lﬂictlﬂﬂof(aﬁbw(J%%ﬁ@dlesrmb\ﬁeﬁ’néheoﬂtﬁe thelogeriget i on of
rotation (arrqow 166) of nmain roller 156 germt ni ppi ng en%agemant of the

stuffed envipdediestoniRroNd3PeIlirng asigeebieinsering PECEEVIIGNBRINGr r ow 264.
[ this parmiveilehfo@ANERBE! 20 HANEUI et R Efio R85 cphadieshd s

countercl ockwi se direction, although this is not |nten ed to be limting
but rather Cérﬁett@ﬁl &W@NWﬁi@B‘ﬂm&MWOS'W@ﬂC&tqf@h ays 1pPreofrrpliation &imadt rolige i n t he

direction ofggaf i éﬁgﬁﬁ%eatwg&ggt of the envelope 130 in a first

direction (arrow stage of the inserting process while
enabl i ng nd0ea8nt ofWithrrefeeameelafp&S168, 84 and Seaywias didcussediabovy, drer ow 250)

ggggsg ]E er E){E Morﬁﬁf rpﬁé”%?%ef b(é”hrg%%’a é%ﬁ'i)aln %‘d}ﬁo,{ 05] fegé} ée),ﬁ,fgfgg%ﬁgo & ‘E&Fﬁje an axis

in ro age o
process. [ (00&2]thdNérvieloped e$(leaicrtg thegEb|§§1806 IBthlﬁégara,rtde @nvelapes 183G eteiscussed

above,  the BEEIRSAIY LALLSTS 190 ASO SBFEYS8 voTBMAks BRIGA O o

portion 130f, of each of the envelopes 130. More particularly, pick-up element 320 is
an irregularly shaped rotating structure having a central portion 322 and outer portions
324, both of which include respective circumferential surfaces 322a, 324a for engaging
the envelopes 130.

[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 embaodiment 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 detalil
below.
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nove the envel opes 130 along the guides 180 In this regard, the envel opes
130 enter the guides 180 by action of a rotating pick-up elenent 320 that
engages twe 20madisrg portion 130, of each of the envel opes/UB3@INBIES
particularly, pick-up elenent 320 is an irregularly shaped rotating
structure having a central portion 322 and outer portions 324, both of
whi ch i ncl J0@65] espedidkwe eténnent G2 @rodated, &l this exéraplery eaRRdimeBR 4ad amnoteahgagi ng

theenvelo . [0 i) C ral..partion 322 iS.C i all

posi ti onedpal %HQ)WF [dg?c%hgf %ﬁ}wefg%ﬁhlsgrﬁgérgz%d vylélpgftlc\gl 't%geq% %c} hleectlyon of

rotation (astagevef Bﬁzajroc_tebesi&mfn in MG €0 ¥ éading Ipertio,i tHig erplsocinhan, iS®2 fatn t hi s

T4 Such ¢ 1A TERGS posp RisE A ahpe  RLGE Yark G eniaidiss 1308 Sawa ogH © ne' pi ckup

el ement 32%n§mrﬁ@tﬁ@fd¢$bﬁﬂclfeﬂ)@|bm¥@tt329 M@@eo@@ptﬁéﬁﬁst ol ;1;3&*‘3 tmi?/ beth
dat e envel opes havi ng eren engt hs

desirable, for ex ,

130L. Pick- %BW@P&?PE%{ sugh ¢hat Hedigrilsifdnbinoesy mevakte %@e'@ﬂ)(/'élﬂéep@@t'%
supporting gppadeat us to jointly define an envel ope conveying apparatus 350,
the details of which are discussed in further detail below 863497 13[0055]
Pi ck-up el dA@E 320 Wittrgrtisylar feferentiedo Ele plhamickantstamant 820 is ghewms not ed

above, in tﬁ%ﬁmﬂ gﬁ@?%@@g@é tﬁ{e élBﬁ%i%ﬁ Mdr E gﬁﬁlbélawr fﬁ%{&gtré@g tigh 3’22 particul ar

reference to t wn 1 ng portlon
in this enockupseiemerit32¢ Iseshbwn ha\mﬁg ratatddaguffic@ntlyf toehgage the ﬁa.p 3iveltope 13 1 of

tack of I 30 | i ) t f i ck-
ol ement 320 g1 BBGEIE Pelsdy PRl aRb Rl sh P SRAT SRR Bt BRER edollcr  h
thSE i asv éL?sb‘b il\/?)rdfdv}algeutby?drﬁnmmmtamwalphyrtblengdwgihe &r@térwelopf%‘rz B ow 360.
icu reference to is
[shown havi Hgg%grtual I REHEH G eéﬁ%‘ﬂ%klgsﬁ% plcwps'éaﬁmf%u?abw t he
central pordaving réigidd @efrrostBWG lm’sﬂuﬂﬁ@rnﬁ th%%ﬂe@t@n%h@r%w Bsvéuee tﬁaftJtr@t ed
sufficiently to engage the flap 13 1f of the first enveloe , thereby

causi ng fl &§n4a p@lftIOB 2@1?‘%@8I09teF BArHQNS 324 hpvengaped e daP 4¢114f WS\W%GO

Mor eover, cma P PIL 1R FHRs r%ﬁérd%?an@ﬁ‘@ﬁ’vﬁe Butbr%ort‘idhs%ﬁg?’&hr@mtehgadeh’{eﬁi envel ope
13 1. [0057 th particu reference to A, pick-up el enent 320

i s shown hafioHigr PQﬂI@‘tSé’@4 (ath egbofdqligwenrpigrs B&Q mﬁ@ﬁ? f@rrﬁxfi'ﬁ@ec@ﬂﬂ ahouwn of arrow
352 h t ok
suc h@r?tlafé%? Egr%?t?errgk uﬂt%ﬂ'feah% Oﬁhé&%m%ﬂﬁf ﬁw@‘?ollg\'rldéterblllé?%%d rgfb"ﬁvegl%r éﬂﬁ

engaged t he irst envel ope rega rotation
of the out eqorttmss%iss;u@zmattbsubmﬁy hip t@i@@géﬁﬁenauwfg rouatlcmofm@lpwem&ersm with

"o b SRRSO e BB TR G PR E RBl  L 7

out er 382. FIGS. 8-8A also show partial engagement, by pick-up element 320, of discrete
portions 131m of envelope 131. Engagement of discrete portions 131m other than flap
131f facilitate a smooth conveyance of envelope 131 toward the guides 180.
[0058] With particular reference to FIG. 9, pick-up element 320 is shown having
rotated (arrows 390) further relative to the view of FIGS. 8-8A. The envelope 131 is
shown in a position such that the lateral portions 131a thereof have entered guides 180
(shown in phantom). In this regard, the rails 182a, 182b of guides 180 are angled
relative to one another in an entry portion 180e of guides 180 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.
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portions 324 is such that they jointly nip the flap 13 1f, causing rotation
of follower rollers 380 (arrow 388) and forward novenent of the envel ope
131 in t wodnroarrizen of arrow 382. FIGS. 8-8A al so showpparnusezeiv/osisgagenent ,
by pick-up el enent 320, of discrete portions 13 1m of envel ope 13 1.
Engagenent of discrete portions 13 1mother than flap 13 1f facilitate a
snmoot h cone@adice ofRetamirgl agaim 12 FIQA. & pickrol elehengiﬂOdemoﬂ%Ohe firo8dlopd t h

articul ar f.ere El ving rotated
ot ows. 3001 1Mt arot & ehisonsS euioha B o Bk BAVaynd s3eighaal i Mo pe 15 1
i S shown i rfeedsppselbpasn 39uch comiatioustigshiont dnaél dniv tetre4aoher eof have
ent er ed gwe ssmlm80 b 0 C Iha?lt n%.l I n th?imdﬁe g;;‘lggs’ly?ee rails 182a, 182b
o gut des 1891068 & SyRGTOREP dP2 FE0e0 B sne SebSeRPaNE Gia e JUBMR i on 180c
of guides 144 Gﬂpé@mlétbi@Mewgmﬂg filef surfage hztaanalis Wptdd%@upb%rtha into the
space defined between rails 18 In the shown view, noreover,

central pordengRlphoizestalsiadk Oﬁweéf‘é@w 130, 636N INghgraIerally URTEA BaRETIoN W t h
envel ope_ 13foreqldhih fisUERpIRPEhb@MRerd Xp36 Pk UaD WdGioBYEYarkd 79 gvel ope 13

1 and thereby disengagi ng from envel ope ugh not shown, as

pi ck-up el dagiiate scm@ivingranveloRss 130 Aéwaecbhe(ran,rtbmrrssbyonghtf ar&mga@eé@llya new
first envel %ﬁ 4[ 0059]

Ref erri ng a@g?onnjr%oérﬁl gﬂﬁ%ﬁ%ﬁ%@ﬁ%%@@gﬁ% réﬁ@%cé@@%ﬁggﬂlrst envel ope
131 from a herizarkal ofierdaiions opibe esvgiqpes t 8¢ oibihe atacleiersiob pet retevayi ng syst em 420

that feed t
420 1 nol udeSeHEUER T el @ s 0BT RS sh Sk e 2By BrERe ABPAEY Lo 075
fL ame st rgcmq:mgm:lra@ Supqoali\xelopbaﬂ:m ara:shppﬁﬁed adgmvierr alohgloWeaed%unBe@el 422a
tatlsaa ed to suppor orizo e envel opes
130, each e QoueALRUERR tipadRRaRckinlfy o5 ibindi BT e ruBenp! ary
enbodi ment ,p|g6plRick 4pbat e 422 includes a ranp 423 to facilitate receiving
envel opes 130 As used herein, the terns "uprig and 2generall

hori zont al 10880} not Aﬁ‘i‘?@ﬁ@@ﬁerﬁ%@éthﬁ@ﬁ]{ﬁ%ﬁ %V%W'%e%ﬁtlemc‘l B DIBYr fecty
vertical OrsuBBdrteé‘?%hﬁ{he fhineRirddtirea84 9hd %%Lﬁ@d% SRR ckidRtafdn Feﬂﬁvéfoa(:k

t hereof, but rather an orientation whereby they are supported edgew se. In
t hi s regardhe ﬁmpﬁp@t@%rﬁ%@e@h@ﬁ%mludpsaa f%WaﬁdrP@rt@ﬁ\ff@B@tﬂ@bSUPB@ﬂ?ar e

support ed rv&da?t# %Bﬁl honen 1 ApRs f.ﬂs%ﬁ?\)ad 131 GEME ALK ¥ dHREILGLY
ough

orientation gan acute an atlvetothe support plate
surface 4221330 AaoBPYrtign $28d3|@f mersimrmem!&rd%snhmoéwpmempégesd@@epf lthg system 420

e or oot P BURBEET, HhORA 0T OGRS ferhy A0fahs RHILAS) " °

i ncl udes a tbacowamebdater énivolopek2Bi df bigferestipifebed & lengths 130L. A schematlcally
depicted motor 430 is operatively coupled to stop member 428 to facilitate automatic
adjustment of the vertical position of stop member 428 in response to length 130L. For
example, and without limitation, motor 430 may be a stepper motor model HRAQ8C
available from Sick Stegmann GmbH, a member of the Sick AG Group of Waldkirch,
Germany. Jointly, the stop member 428 and the support plate 422 support the
envelopes 130 in the generally upright orientation shown in FIG. 6.
[0061] 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
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a front or forward facing face 131 w of the first envelope 13 1 of the
stack of envel opes 130 A top portion 428b of the stop nenber 428 supports
upper edgeeBm27i2k t he envel opes 130. In this regard, wrhe/ustap/osesaber 428
is vertically adjustable (arrow 429) to accommopdat e envel opes 130 of
different pitches or lengths 130L. A schematicallydepicted notor 430 is
oper at i vel ytharothp lsecbnt @orivo g 38reinoperad@sg thedirstanivélopeatdd iantaoeed pesitedj ust nent

oxanpl e rirogreed sl e bR (B Mhctrsdlabeh [5G BE G 10 hodei
HRAO8C avaidoabtesaht oi.&) whindl g samsing3dotbce 434zeber of the Sick AG Goup of

Val dki r ch, ny. Jointly, the. st nme r 428 and th upport plate 422

Cappor t t ndORT ol o Acsthsaant Sh R S S0 e e B O e R E T o

FI G 6 [006bkiti¥ forsefisd tlidueaohd sireinersseortcdntrdifng Lieedify AFpRERU £0s8 R Ng | ever
434 of the envel o&e conveyi ng Qz)ystem 420 is oriented ?ener ally transversely

) . Y
to the supgBVeloR? eRNEUBDSYRIRAT 420, Fieoein PAPRArHES 480 @xedbalRedHorse yoRn hao fi xedl y

coupl ed to §ftg of EVERPES | ALt (FastS AR I A FREVBEPE REE bodhtRth shBwh udes a
sensing surface 434a that engages the first envel ope 131 of the stack of

envel opes 136IG. B dbe gersos dpis imthisenenodiymnt anisfraregHyostsepsartAosHioREZE0 t hat

i ncl udes t ] r I f I 0. A
second por {E‘?T)%?%g%ﬂg}sﬁﬁhd;&%ﬁéé%ﬁ@eﬁé;geﬁgﬁg&ﬁéev%’rs é@? sé@%g@%s‘){rﬁ(bélﬁvi fromthe
pi vot 440 434 aadegniigumhte betedtimayempuiraf therex®®aion HE2.t Initlys exdmeadrpent , t he

bper at on. Gibodiifent 2SR 55> BR8Pl d D8RI PR b 8Bt He "<
é hat the fl ra)]pk i_s?seilﬁblyoi%t(mc\;\mi in shargomw)eb gpiee M:Mex?e?dsndidggﬁgaldp\nggmn
1 ) 1 ; . .
ot § an ot Btana Lo g Wil BROSERESt SRS Be BRI ePEe e i n &
posi L1 on_t GieRaRGRve498 aaanSIIse WO (& OBadi¥huéiase RANIK old b anbRATNg
(0]

appar at us 460 t he envel ope conveé‘lr ng system 420. Feedi ng% apfpar atus 460
exerts a fcdierexielgionddbs @Ry APhERUIBH BN BIERSBNHNBIME\RatenheTd&edSk he st ack

toward the mplaee 5@&%@%’%%@%&%@ i$caBed bif Beectafieebxete 1S I N

this enbodi nent an infrar ed-tgpe sensor, positioned to aimat an extension
462 coupl edytide sthek &f @pviePepd By Pajindd 3enNsiTo Jrfaes4d4@. sensi ng | ever 434 and

configured et ec %%m? i i | ary
enbodi nment ,[béehx ensi E\Ano'?g ||§£"&/8®8FJ£% %Pttéﬁ@/ &Eas%ggg{ érﬁlg{o areée1 24 through a
spri ng and de09kg sigteedB4a 1463ts(fohoaised ar paaioresrapplias apaindetherstachipinthe of

ext ensi on : e, i i f 7 ] redet er m ned
pring bi asorsttaebicres, TSIRENE ohlREE MLl Stk BB RSt ot 1 .
| ead) envelmgsudkcing dmthelirss emetmed 31 hold @oeween tfe diite cexdl@esiiGn o2 (arr ow

470) resul ts?acfkra%crdn thae fgr(\)/vrarroe goort?onndh%g opts)t\ég %%% eP 128'[. hr%efpirersgttjre 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 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.
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
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portion 436 of pressure sensing |lever 434 and which is caused by a feed
force exerted by the stack of envel opes 130 agai nst sensing surface 434a.

[ 0063] Mowe 28parirf2zcal |y, the force exerted by the staclecofuseswebspes 130
upon sensing surface 434a results froma feed or bias force applied agai nst
the stack by the feeding apparatus 460. This feed or bias force, in turn,
det er m nes df k@pamambost 428. Thiskrsiforee agsuitig pivotal mevémerd of tee\mmlssme 13 1 held

et veen e RTS8t e LRI AR DRt 220

turn, det ervmhﬂﬁ@fII%“eerOSQﬁSdﬂGB@%ﬁlfry straisraasvregpdnbieg kignaltto m\teéom'@e 131 f rom

t he stack of envel gpes. 130. [ 0064 n.this enbodiment, the feedng

appar at us £EH3ELS 43@?"%{0 \/'er§ﬁ[p éflﬁ'%] ﬁgluglérq%eof?eqlé@e "Y'ﬁ WHNSt r egar d,
when sensoriedfsGhslenvembss NB0/ FRRAMSIE 1d ARWEK bedthid dsedd6rde ( THiE WNef gébbnd sensor
450 sends a correspondi ng signal to feedi n%gva%é)ar atus 460 In response to

this si gnalforce &sylinig adPpelPARs34rcA38 RIS PPrHien 288 SPR&SMASUNt  of
feed force 4ig mﬁ‘%' in%?rn%@ull‘%f’rﬁ a%r‘ﬂ@lle‘?ﬂ@ﬁé@tl&f of%ﬂé@hr‘é%‘éﬁsﬁg?@v&’h@ﬂ hus, the
pressure actin pressure sensing |lever 434 and stop nenber 428.
Accor di ngl yI0063he feé‘ﬂi”ﬁ@%@"@%ﬁﬂéw@“@ﬁb% beaﬁalbﬁbat@d oy a@@ﬁtﬂphﬂﬂ 4fng the
pressure aghlfa indMes édd%@#ﬂe%‘é@'e&@‘éﬂ %Frts%é ({ %teé&liufe n eénvel opes 130
to thus maintain ata predeterm ne esire evel aC|I|tate renova
of the fi rsaonsdne/reblepetams?tls hotantended te testrict orfio anyew@ynimhitthe acapef theout

150w t h-n 3PPGiCREIE R PRRBLAL Kol AUt SE PRLE ot S TeddlS o mee P
t he }‘ ;)g vv;a:] chppedrtto 010sé§l8|&r§<3181681é%7tt Egeﬂnvglgtglgrimerms’rﬂgggdeﬁﬁﬁecﬁﬂt ﬂwjgelmreﬂ_ljﬁfe og gﬁsor
oo et oot dMted e SRRt o R A Bl S B Ear SR Mo d T RGN o T or oe.
Sensor 450 exlaﬁ'lpFel{bhO\Nn am@’@cﬁbe@jowce@ramglqh d@aﬁur@@ﬁﬂay b nidde fromedtg appar at us
460 which, in response to the signal, adjusts the feed force with which it

feeds the &RiRYE¥H tﬁgr@artmdronbsbsﬁﬂr'bortssog@ <pf(§iwegenegaé@e5ﬁalve E¥¥ePrce. This

| ower second force results in a |ower pressure exerted against forward
portion 428a of stop nmenber 428 which, in turn, results in a smaller

def | ecti on \Whatpy @aiggdé:sensi ng | ever 434. [0065] Wiile the present
invention has been illustrated by a description of various enbodi nents and
whi |l e these enbodi nents have been described in considerable detail, it is
not intended to restrict or in any way |limt the scope of the appended
clainms to such detail. Additional advantages and nodifications will readily
appear to those skilled in the art. The invention in its broader aspects is
therefore not limted to the specific details, representative apparatus and
met hod, and illustrative
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exanpl e shown and descri bed. Accordingly, departures may be made from such
details without departing fromthe spirit or scope of the general inventive
concept Wiet2oiog2e32ai med is: 863497 171. An appar at us f oPCIrnsesmiosF3a paper
or filmobject or a stack of such objects into an envel ope, conprising: a
feedi ng apparatus for noving the object toward the envel ope; a vacuum drum
havi ng a sur.f acén apegratesifor msetiongearandr filonvadjdcher siaek ab pecht abjeetsdntbhe obj ect ;

and a ranp gl e to said vacuum drum and including a generally
flat surfac@qgﬁ8é%fc$§5 'sﬂ® sai d vacuum drum adapted to support the envel ope

as the envel opea mwmg apparhtusmrdwowmguwmb;hroum/vam thd bevetgpear at us of claim 1,
wherein said vacuum servo-control | ed and i ncl Udeﬁ%ﬁH%LPural ity of

hol es defi ni ng %V%%PW&@@“#&Y‘"%@%&&&@HWS‘F 10§19 TBRE ¢ Bfacuum

source in fibward teospBoRigpat i on with said plurality of holes for selectively

appl yi ng negative ressure t hrough one or nore of said 8@1 rallty of hol es.
3. The apparatud’ p@P'ﬁ?%@“pl%@ﬁéldﬁ’%%”ﬂdWﬁb%ﬂ?dﬁ‘Q!H‘iﬂﬂEi eedaty vacuum

source Contéuﬂ%&ﬁhg’en%rﬂ%él@ VMUH\%% 'a&é’pt@d féssﬁldﬁcﬁt b ehiMfopeusfce of said

vacuum drum 4. The apparatus of claim1, wherein said ranp elenent is
stationary amzelame Wmevasovihgal veaeumigiug- um 5. The apparatus of claim 1,
further conprising a first rotatable elenent rotatable in a first rotati ng
direction for noving the envelope in a first travel direction toward the
obj ect. 6. ZThe ‘alma@ppatam afclainh &j wheBein saifl @a@ium drainds $arvascontrolestandl e el ement

i s rotatabl t i t vie t nyelqpe in a
second t r Vi idps Rl b3 TP Red- I P e Tt AR B 280

appar at us ofaceinasoorée in fltjurcbimemnrcaurqmrmmlstagj plaalite ofdrutbsrfot setectgiyel enent
cooperatin th said first rotat el ene the envelope in the
cecond 1 avePYEBrEaR e csBure HRR R R rGE Brooki RN SRker ef 1 oai d 1 r st
rotatable elenment is configured to contact the envel ope on first and second

sides of an axis of rotation of said first 863497 18rotatable el enent for
respectiveld noVihEPParus ¢laine havhiaieip gaId vAGUIM GHE inclKIsha VRsWIESOUE®er ect i ons.

§| u-rrgﬁ ?sp%ﬁﬁr#b%ugi g&icPatiNy PegatitB Bredbite 2fihe shipRdiof Sai@PRALALdEM] Ncl udes a
4. The apparatus of claim 1, wherein said ramp element is stationary relative to

said vacuum drum.

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

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

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

the envelope in the second travel direction.

8. The apparatus of claim 5, wherein said first rotatable element is configured to
contact the envelope on first and second sides of an axis of rotation of said first
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fingers, each of said plurality of fingers cooperating with said first
rotating elenent to nove the envel ope in the second travel direction. 10.
The apparwousioaR72kai m9 , wherein each of said plurali tgTafS260008E8% NoOVes
the object against a trailing end of the envel ope to thereby nove the

envel ope in the second travel direction. 11. The apparatus of claim1,
wher ei n rotranatdote edmeyd ifal respeciivaty draying ried ertvielmeetruheﬁﬂsdandaaeporm teavent i s
configured 0&% gt t he envel ope away from said surface of said vacuum drum
12. The app gltioﬁ of claiml1, further conprising at |east one clip for
limting novenent of the envel ope toward the object. 13. The apparatus of

claim12, furth |S|n not ar r tivel cou d to said at |east
one clip fof au M %ﬂ?gs‘f’heﬁﬂnﬁa@g@mﬂ&qp plug Ch‘%ﬁ?ﬁluf YYsponse to
a length offinghe, @mﬁ@r mﬂurﬂaﬂty omhg@ma:rogéruﬁngfmh daitsiesitrbfathfelpagio or film
obj ect or a stack suc ects into an envel ope, conprising: a feeding

appar at us frataveﬁﬁwwgopﬁ@ %ﬁwdﬂr@v@ﬂt&e@'ﬁ@ envel ope; a vacuum drum having a
surface adapted to engage and nove the envel ope toward the object and a
vacuum source conti nuously nerating a negative pressure at said surface;
a ranp el entént Ehﬁﬁmp@tﬁtlﬂaﬁf@%fﬁi9M@J@ﬁﬁ@l¢hﬁﬁ3wﬁdﬂ%@|@t@félﬁ@@“}moéefawﬁve t her et o,

said ranp edbffggﬁaédéf‘ghh’uﬁh é?hdaof v@b{;/é/ othér[e%yZMB eatﬁgeﬁx?elﬂg)%'?ﬁ (gl to said

vacuum drum port ope e envel ope noves with said
vacuum dr uraecdr®i traal dinettmmat i c envel ope 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 envel ope

stuf fi ng apjgar aTIutsarfpara:tLerecrf cladm]b,r\i/m'reigrotﬁ@&%s’s’aldiaanwmrmmaélws/eft@sauﬂ nserting

t he di t heet s | d, t | udi
L o my EBR Srst B spMRREG M e Eion vy B Sl R B O S B o ¢ e

envel opes; drlmh. a vacuum drum having a surface adapted to engage and nove
t he envel opes toward the discrete sheets; and (C) a ranp el enment coupled to
said vacuum drum and including a generally flat surface tangential to said

vacuum dr umoandrigdapiapiud @ cRIRPP Hftndr REmSIkIRY: opes
at least one clip for limiting movement of the envelope toward the object.

13.  The apparatus of claim 12, 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.

14.  An apparatus for inserting a paper or film object or a stack of such objects into
an envelope, comprising:

a feeding apparatus for moving the object toward the envelope;

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

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

adapted to support the envelope as the envelope moves with said vacuum drum.

15.  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:
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as the envel opes nove with said vacuumdrum 16. The apparatus of claim 15,
wherein said vacuumdrumis servo-controlled and includes a plurality of
hol es defwoin/2h@2sur f ace for engagenent of the envel opes/usacd/oa033@cuum
source in fluid conmunication with said plurality of holes for selectively
appl yi ng negative pressure through one or nore of said plurality of holes.
17. The appar at asagfaratiisaioninddtingihe discretessiedts\wapapeminty enveioped, sdids a vacuum
source contj | erating negative pressure at the surface of said
vacuum dr urﬁp%%!.fb%ﬁqc&%e paratus of claim 15, wherein said ranp elenent is

stationary rel atd)déeddingsmparaiadarumecingnhe disretdshadthofbapér tomsetid ng a paper
or film object or F stack of such objects into an envel ope, conpri sing:
novi ng t he obj eB1®°8%&rd an insertion station; applying negative pressure

agai nst the envg) apgcduth @0B3ERING BRuLMEaldaped &O&igagé ard mevathk BEvaidpebace;
noving the rotati n%surface to nove the envel ope toward the insertion

station; and suls¥érdthagisereieshatc@orti on of the envelope with a relatively

stationary surface s, biBRRNYEHIPR ARMARUW BRI BRI iRQtdMd Dgerriifage. 20. The
met hod of claim19 , further conprising: lifting the | eading portion of the

envel ope away f8Wiece legemiiebivisay vecuumdem andpdantae tossppertithefeneglenem 19 |
further conprisihgs eﬁ@ncﬁ%g rﬁ%%tﬂ%ipga&]um g5k, rotating elenent in a first
ve t

rotating direction to € envelope 1n a first travel direction toward
the object. 22. The nmethod of claim2 1, further conprising: rotating the

' second® a et SArauls Y sy 3ot AL ARG T R A et BB RO S The
met hod of dheudes 2DluralftpoftHols defiminpy ihs isodacedarenigagsonssit yf the phweiopgs, tane nfeg;a: ih\e/re

pressure agai nst the rotating surface. 24. The nmethod of claim19 |,
Sompr i 51 ng -5 teuan spaat e g Wyetrerv o o paes Bt sdleliefeur f ace.
relative t%p@lylh@%&éﬂvé@tﬁs@@eftr%u@ﬁir@(&rhw% Of saRIpRIrallty Bicholdae negati ve
pressure on selected portions of the rotating surface. 25. The nethod of

claim19 , further conprising:
17.  The apparatus of claim 15, wherein said vacuum drum includes a vacuum

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

18.  The apparatus of claim 15, wherein said ramp element is stationary relative to

said vacuum drum.

19. A method of inserting a paper or film object or a stack of such objects into an
envelope, comprising:

moving the object toward an insertion station;

applying negative pressure against the envelope 10 engage the envelope against
a rotating surface;

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

supporting a leading portion of the envelope with a relatively stationary surface

as the envelope moves with the rotating surface.

20.  The method of claim 19, further comprising:
lifting the leading portion of the envelope away from the rotating surface.

21.  The method of claim 19, further comprising:
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novi ng the envelope in a plane generally tangential to the rotating
surface. 26. An apparatus for processing envel opes and a paper or film

obj ect orwe 28teeks2of such objects to be inserted into tReTASI@OOPESIS
conprising: a frame structure; a support plate nounted on said frane
structure and generally stationary relative thereto, said support plate
havi ng a generatdteying kditst saiating eenfeot insaufpgigotaiinyirectidnde owé thereaveloge| opes i n

a generally ti essure sensing | ever nounted on said

frame strud?§E g%ﬁ'ﬁ&%fﬂé% gnngswg&5urface oriented transverse to said
support pl ate, said pressure sensing |ever being pivotally novable in
response tq prei stack of the envel opes, said pressure

sensing | ever @q%?@ﬁég{cﬁ%mgﬁy gnqrd:ogg Y"Support plate to pernit a | eading

portion of a fl ro‘sétmgmeerlrgmamfg daﬁemtrﬁﬁgfuﬁsoro@ﬁh@ambmmwrﬁovreqme on behi nd
said sensing surface; a feeding apparatus for novi ng t he object toward an

envel ope ofeTvplanainAgeceid té%’{@'(ﬂ'@ﬁ%‘ :OPROSHR ARALNFPIIFAYBh WE9Or t ed from said frame
structure and having a surface adapted to engage and nove the envel ope
toward the object; and 863497 2 la ranp el enent coupled to said vacuum drum
and i ncl udiddg aTkpemethad Piclaima, kiiherzemptisitgient i al to said vacuum drum

adapt ed 1o sUPPQLHnIORNCAIGHERE ARahiGrBANR! ARRSTRY Rty gl d vacuum

drum 27. A net nvel'opes ard a paper m obj ect or a
stack of such objects to be inserted into the envel opes, the nethod

conpri si ng:, MOV [ect. .t J.nsertion station; applying

negati ve pr%SsuT@eqrgé@?%g@@ ége@%‘%rgﬁﬁgf%p ingage the envel ope agai nst a
rotating syrfacelectntmuy pentioliieg rnmt/ahémgf thu rétairg sudacevetativb e ®mactlmpe t oward
ol ati vel y Suepigsapgvel Rheande Reo o bopBe o e eols e Bt at g
surface; applayhdgurdcd.i rst force against a stack of the envel opes to nove

themtoward the insertion station; engaging a first envel ope of the stack
with a pivotally novabl e surface; pivotally noving the novable surface in

response t ost hethd method 8f G8m 1@”@rtﬁé’r@onHQngﬁ second force against the stack
of envel opes different fromthe
moving the envelope in a plane generally tangential to the rotating surface.

26.  An apparatus for processing envelopes and a paper or film object or a stack of
such objects to be inserted into the envelopes, 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;

a pressure sensing lever mounted on said frame structure and having a sensing
surface oriented transverse to said support plate, said pressure sensing lever being
pivotally 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 into 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 structure and having a surface

adapted to engage and move the envelope toward the object; and
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force. 28. A nethod of processing envel opes and a paper or filmobject or a
stack of such objects to be inserted into the envel opes, the nethod

conpri si NyO 20omi2mP2t he obj ect toward an insertion stati @QT/Uspoys0sas
negative pressure agai nst the envel ope to engage the envel ope agai nst a
rotating surface; noving the rotating surface to nove the envel ope toward
the insertion s&ampelembitasupied @ ssidamkuwt diumeararineldinges genavaly flatan envel ope

resul {1 ng. (L0 ARTELP R At BBl AR E B Y R R vt R AT o o the
sensi ng. 2%nvalbge mevdsodihahicolaaium 8@&m.f urt her conpri sing: renoving the | ead

envel ope fromthe stack of envel opes; and noving the | ead envel ope toward
the insertion station. 863497 22

27. A method of processing envelopes and a paper or film object or a stack of such
objects to 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;

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;

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.

28. A method of processing envelopes and a paper or film object or a stack of such
objects to 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;

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 in response to the sensing.

29.  The method of claim 28, further comprising:

removing the lead envelope from the stack of envelopes; and
moving the lead envelope toward the insertion station.
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