CONVEYI NG APPARATUS FOR ENVELOPES AND RELATED METHODS Cr oss- Ref erence
[0001] This application is generally related to the foll ow ng co-pendi ng
U. S. Pat ewO 24ppi2rz2at i ons: Serial No. 12/231 ,739 (Attor rey/USoakaBoskD.
KERI - 05), entitled "Apparatus for Quiding and Cutting Web Products and
Rel at ed Methods;" Serial No. 12/231 ,755 (Attorney Docket No. KERI-06),

entitled C(ﬁWEVINJG APFARXTUS FOR EIRMEL'EOI@E'S AN NRERATIEYS METHJTSS at ed Met hods;
" Serial No. 127231 , 753 (Attorney Docket No. KERI-07), entitled "lnserting

Apparatus for Di screte bj ects into Envel opes and Rel ated Met hods;" Seri al
No. 12/ 2FkosdHbtérdnker ney Docket No. KERI-08), entitled "Tr ansporti ng
Appar atus 101 screte Sheets into Envel opes and Rel ated Met hods; " and
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i nprovenents are nee where hi vol unmes of iece count and high

speeds ar® Wej Pr?%twe%akat%daw &1 34 Peivw;ifigs o1 ?‘{/e’g@%tﬁ MRV HRQual i ty of

end prodgpresk@8kbrpdrafed H@élh'd&#b@?édbe |ﬁtHe'1’erﬂ|rét? of paper is typically
printed in d| sCrete areas with piece specific information. That is, the

initial roll of paper conprises vast nunbers of discrete areas of

al r eady- ek RhRGI Fiig cl a-specific information with each discrete area
defining™what s to eventually conprise a single page or sheet of indicia
speci fi c [00A2)r nat i Bre PreseighyRtioatgenetsdy [rlaies 4& coryevting eayirmentandsr of

sheets widt Qe Bliflly, to apparatus for converting paper into sheets, collating and automatic
envelope stuffing operations.

Backqground
[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 apparatus 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
indicia must be placed into the envelopes so that the content of one envelope varies



i ndi cia nmust be placed into the envel opes so that the content of one
envel ope variesfromthe content of another by sheet count and, of course,
by the spwoizbiom2rsadi ci a on the included sheets. As one exargsb@y/oBissanci al
reports of multiple custoners or account specifics nmay require a varied
nunber of custonmer or account specific sheets to be cut, respectively
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billing or I nvoice information to each of its custoners. I'ing
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t he speed of each cgonent and overal | production sFeed is a function of
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repair is limted by the nost repair-prone, nost maintenance consunptlve
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capabilities and facilities I'n such a system it is sonetines
necessar >SY$t@fTbT@m¢ér?|3é¢lmﬂ fyp@@ﬂﬁ@@moa egt segts aregodatadiand plaogdd aoEerti onal
systens QfasfitdidntohRSiopPeration may require a user to | oad envel opes on the
conveyor 1 n a cont |nu8us fashion, with a gap between envel opes soneti nes
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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 a system, it is sometimes necessary to convey envelopes toward
a stuffing station. In conventional systems of this type, operation may require a user to
load envelopes on the conveyor in a continuous fashion, with a gap between envelopes
sometimes interrupting the flow of envelopes to the stuffing station.

[0008] Accordingly, it is desirable to provide an improved envelope conveying
system and methods in a high speed handling machine. |t is also desirable to provide
an envelope conveying system and related methods that address inherent problems
observed with conventional paper systems. Moreover, it is also desirable to provide a
converting apparatus in the form of an automatic envelope stuffing machine that
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system and nethods in a high speed handling machine. It is also desirable
to provide an envel ope conveyi ng system and rel ated net hods that address

i nher ent woabloangs2ebserved wi th conventi onal paper syst eags/USMIo@Es0sy, it is
al so desirable to provide a converting apparatus in the formof an
automati c envel ope stuffing machi ne thataddress the problens with

convent i @@ates8Bsd piBfertSRfih EOnAtiONB hachinas skt ftd aglovRlieRRsstuffumMary [ 0009]
To t hese ends in one particular enbodinent of the invention an apparatus

is prOV|G@MeP6?Sconvey|ng envel opes traveling in a travel direction in a
general ly upright orientation. The apparatus includes a first pair of
conveyor assenblies di sposed opposite one another and configured to engage
| at er al éﬂﬁﬂﬁﬁ&& t he envel opes, and configured to nove the envel opes in the

travel gb ] ON. FH6RBRAKALH DNk PEHIKIRS eﬁwb%@ﬁﬁé?ﬁ OPﬁ“ierla\g)éd1tI%H%¥Ieyor

assenbl i I"'sposed opposite one anot her posi tione wnstream of the
first palappawattmﬁmodechf@sewaym gnvetopes trevelsig idiarteayel dirgction irmat he second

pai 1 dfg‘réﬂ&f‘a}'g ﬁi@%m@hf fin. b%h@gp§%ﬁ 459H6|§8‘e§8fu(§?}5§urbf‘€on%v&] opes in the

travel ecti €pen ent air of conveyor assenbli es.
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e the travel direc t hereb ermt novenent of the
i Ta Co e eiPBES fbS yhveldishian lodenaidentiy ol P s Pel 3 baM VRO SERPIIBS s ocond
pair of qemegyor aasiesdtld &ﬁtloﬁrbﬁthdﬁét%tr%bb@n@y@ﬂﬁﬁe‘ﬁnmymenyfveﬂéQ'ﬁfée

i ncl ude bri stl es. ’{0011] The first and second pairs of convef/ assenbl i es
may be céﬁF‘i’@fUP%Ho FNvery aseemBligs 'ﬁd'l‘%ltrﬁYfflﬂre%HRﬂ‘ S deard oap weinedist Qrn

gener al | selprid galks RcoRd 'a@é@nbl\@strﬂa*fr‘@lu blgetie@Rble TRGRENLs R digragihgCOnveyor

assenbl i es belng configured to nove t I rst and second envel opes at
respecti e P&Tergke@% %gmwe&@@édghemle@a@emwﬁm%ﬂfle} l@tﬁﬁ@pnﬁ%t%ne

anot her . WJ0E.3RRYAhiRn r%@lés of‘ﬁ’J Llé}'ﬁ/eﬁggé b B RPRRI VR E%‘Ejggé {oicQyel e first
pair of conveyor assenb ast one sensor I's operatively
coupl ed tSbgmttydoaﬂwe@remdwmeabwleand’ he clef egjabledlamenie neytbeacaydipuied thiflont of a
first en\fr%%ﬂgct%réﬂp%gitg%ett%eﬁ iji'iéc,ttion to thereby permit movement of the first pair of

conveyor assemblies relative to envelopes held by the second pair of conveyor

assemblies. The deflectable elements may, for example, include bristles.

[0011] The first and second pairs of conveyor assemblies may be configured to

respectively hold first and second envelopes in generally upright orientations, with the

first and second pairs of conveyor assemblies being configured to move the first and

second envelopes at respective first and second speeds that are substantially equal to

one another. The apparatus may include a drive apparatus for driving the first pair of

conveyor assemblies and at least one sensor that is operatively coupled to the drive

apparatus and configured to detect a gap in front of a first envelope carried by the first

pair of conveyor assemblies in the travel direction and send a corresponding signal to

the drive apparatus. The drive apparatus is responsive to the signal to advance the first

pair of conveyor assemblies and move the first envelope at a first speed greater than a

second speed associated with the second pair of conveyor assemblies. The drive

apparatus may be configured, in response to the signal, to accelerate the first pair of

conveyor assemblies to thereby close the gap detected by the at least one sensor.
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pair of conveyor assenblies in the travel direction and send a
corresponding signal to the drive apparatus. The drive apparatus is
responsi weoto10d2es2gi gnal to advance the first pair of ceovagessassenblies
and nove the first envelope at a first speed greater than a second speed
associated wth the second pair of conveyor assenblies. The drive apparatus

may be cqohigur ed, ini dhokfiRs RAERRlirhét! A agd Bk is bﬁbvf@fé@%@é@fv@ylh%e first pair
of conveyor assenblies to thereby close the detected. b e at | east

one sens@NVFIQBADYayqlng b Hay e'éHﬂS*GEFP’?T@rﬁ Qe%ﬁﬁa@pﬁ!ﬂi@ai g@entgn% o\Neded for
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orientation. The apparatus includes’a first pair of conveyor assenblies

di sposed 3@6[5@@[}‘(!'@ gelteciaiie Rlementifor RBgRING [ierak edaesalhihe envelanesswitlhihe
engagi n eyor
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conveyor cRalalpArtdiRs Ao Bl e B TR GE e Bbes Hand baT BBtlostveyor
assenbl i érsdepdhdéreysif tlmaflﬂrsspmsofrcorwemfrersabmwésy kdumé anoatratu’sfmlvd$ thedfirst

t f et ect t |
Car i o BTEEONGEr Siehoige. AblRrsyate SuEahishestRA ueRedb i 4Ruct | on

with the a@pam&me&buﬁ?m@d RYdétesogsd merrdr@oaa$|r@@a{/e|b|@@earvedb tigen t he at
| east on? sensor. to acce te the first envelo g}%nd there@y ose the gap
det ect ed M55} PAROT §PNYE¥958S ligg iy re”‘?[VGbCiEE]Ct'P’F‘r"@ the Ko & @PPRIRHSR an

aut omat i GesHHMSIVERE aSighal fdegiveBSldhel 1 IQIsPYhEl 86hsof e adttdtafeank fﬁﬁdtUdeS a
first end associated with feeding of a roll of paper and a processing

appar at u$Welepe 8nd dharebiclesrtheqap dategias by e RIgOa QP SEBSAhoet s. A Stuff i ng
appar at UjodRACS t N v R6RbLoRBEAMEN, BhaURAHAICRRBIo0H dlidy FREARE iend

having a conveying dpparatus for conveying the envel opes toward
st uf fi ng P& t Te mackine inplusles & firsican somntedc\wﬁv@@dwg chgak at I@%OGirncI udes

a first pahls fhe Wﬁé@fgr%ﬁmoh@émﬁ&ﬁ{e % Bg@mﬁts%g&?ﬁe%h&&some anot her

and which are con or engagl ng tera es o e envel opes, with
t he fi rststyitng apfaraionvesosrthadisereie sb@etbmt@gnwme%wtb@ seson®esd hhwing a

envel oPeSohlyiiEabd AL 6} debiiAg neTlRCRABLEHI N8 APRIRLUBORIAG, gl udes

second p vVeyor asse spose e one anot her
and t hat tavel giestion. oﬁb@cdomymgrmmamﬂs lnhhudés adirstairrof obnmynvammkalssenbl i es
in the t rtﬁe\llt%llre disposed opposite one another and which are configured for engaging lateral

edges of the envelopes, with the first pair of conveyor assemblies being configured to

move the envelopes in the travel direction. The conveying apparatus also includes a

second pair of conveyor assemblies that are disposed opposite one another and that

are positioned downstream of the first pair of conveyor assemblies in the travel

direction, with the second pair of conveyor assemblies being configured to move the

envelopes in the travel direction independently of the first pair of conveyor assemblies.

At least one of the first and second pairs of conveyor assemblies may include a plurality

of deflectable elements for engaging the lateral edges of the envelopes.

[0014] In another embodiment, a method is provided for conveying envelopes

traveling in a travel direction. The method includes sliding an envelope in a generally

upright orientation between a first set of deflectable elements engaging opposite lateral

edges of the envelope and moving the deflectable elements to thereby move the

envelope in the travel direction. The envelope is transferred in the generally upright
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direction, wth the second pair of conveyor assenblies being configured to
nove the envelopes in the travel direction independently of the first pair
of conveywo 2a8memMi es. At | east one of the first and secon$2@aioses5Df
conveyor assenblies may include a plurality of deflectable elenments for
engagi ng the | ateral edges of the envel opes. [0014] In another enbodi nent,

a met hod grignfafien t¢lgdeédhd @@V@éﬂé&%%él@h@%‘aﬁd fReRlebHitt & A defiditgdle
direction. The method jncludes sliding an envel oFe in a generallg upri ght
bo)

or i ent at {RMPUS (EBAved inderendestly Gfthéé'ﬁté@f afilegtiaplectiederisdadiaigPbpposi t e

lateral eg@rRSIhE@kni&BpEMVAE FREcrdciBYI Ng the deflectable elements to
t hereby nove the envelope in the travel direction. The envel ope is

t ransf er 1@13ln t heThRemetad rpawpit@ntﬂ@xm@ﬁm%\ﬂef&m‘ta%e alegwrimef tgefirsypet in
def | ect al?é?qo%%?@ﬂttﬁc@{é@sto?ﬁu &ﬁ@[bgesq{he%%tﬁ @tmkt%nswaeﬁne{t@emved

i ndependent t he st set ef I ect ments to thereby nove the
envel ope if mqiuctetmtecrtm@ea gan indeant ohthe[epg elpe Thinentaviebdireatipn iand |aad@elfaltlegi ng the
defl ecta e i t he
envel oponsREBTS e E8 ddreSlontrhelBnis T B RR ) ool HERRaC 1o 1 g
gap i n f detdctiof of the @mvdlm;jﬂssu get bh@eftelctabm eldmeetstmayl baradcetem&obhoaﬂoseg

T e o otn sl eiheRng iSRRG BB Ochyd B Al e REE &g o1 bt s
may bﬁt ag?egﬁ{e:?@mta)dmcuemmhweg@qoto ntSé ltrdveigjlrt\;egworenmhgfpeaqg:tgﬁte:a\é%eper ally
P oer SelrEdel it GfartlendR ndiself sET o as Briab B JelshE ey e

gener al | yndijdd mbYing theamalidpanintite frhvel sRecth. Skie rﬁéthd@fnhmhﬁbb@ el ements may
i ncl ude npvi ng the envel ogg in the travg direction. rrgt hod may i ncl ude
di3p g f

si mul t anEBTYIANCHYU GNARE PR eHRVEIBE VTR § W@”fjlsre%?”da?ﬁis% oigtals s of

def | ect aklign&iteMPAE Hirst E@leoffde'fléétaﬁlételé?ﬁerﬁi@frﬁé%ﬂdeﬂﬂ%@e@feﬂ’ém/@t@ aR@yveiepaoved
relative to an envel ope he t he second set of deflectable el enents.

[0016] Siel pihgrsgeard &ﬂ@fﬁ@ﬂ%@@e&i%“%ﬁl cularly useful in a paper
convertingofs]d enveldpgosthatls aRg nﬂﬁé&rﬁr@%trmr@tds@ﬂjl |rf@b§p‘!é?%oﬂ@é’rﬁﬁg

converting and sheet 1nserting apparatus and nodul ar based, ™ and
havi ng i mdcﬂmwogaﬁwlmtqmgoratpp"@iaém%mp@@ev@aaeﬁ wwee@gw@ﬁeeﬁegt [ rrpr oved

densi
opor at | o Sopir SArTELRY RLARE, Fl. P BSR) ArBIRLMAImPRACHPREE RO . ¢ ne
provi si or@pparaius, smrypcdrkyan enmebms,omwmgedr&ynagmmsnd\,immmvedmomeal used as
P cashab Bt AingRE SLaBRMURAE SREaS R of RSB MANSLATE OO ©

human capi , requiré mal ntenance
invention contemplate the provision of an improved envelope conveying 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.
[0017] 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;

= fransportation for interfacing with inserts;

= envelope feeding;



and materials and facilities therefore are reduced conpared to conventi onal
systens of simlar throughput. [0017] Mre specifically, such inproved
appar at uswendioerizeads contenplate a plurality of functi ecalusSoedoBesso
providing the followi ng functions in a series of nodules of |ike or

di ssim | ar nodul es where a specific nodule is nmulti-functional. The
functions conprise: aprdoniRsh iRRPREINGRINY iMsErgdd; Aggunwi ndi ng;  paper slitting
and cutting; sheet collation and accunul ation; sheet folding;
transportation for ift&@&WVaOPAFeRinhanchdisehage. envel ope feedi ng; collation

i nterfaciiggngind i nGigrd paicul e on@%Y%&@ﬁ?éé&@Bf e iRRAtgh FEyaoaemiIfe18]

More particularly, one or nore aspects of the invention nmay contenpl ate,

wi t hout IWitRebklimitaiionnegw and unislg @eraisbs andinelieds it hods for: (a) guiding a
web of the paper or fil - b A9 rdr BtrS dohtafhird Rel Lt
apparatus; (b) pr ocegés)idr%&ﬁé mégb&?h% gﬁ%ﬁ dsrl .th?ntg 5 ﬁ?ﬁgh%ﬁg?@g@éﬁ?ti ng
operation; (c) transpasutiPhgopataiuser gi ng di screte pieces of the insert; (d)

| at dof i : . . :
qui ding and-t  anspor (OSSR Re wpb3floBb Ay 8 Runptfst B!  Fhuar d an
envel ope-filling stabpemfioff) transporting individual envel opes toward the

envel apes pri ot t 19 Binsbftind Bff it B e R SRRER P I RAEEC 06 b Can
i ndi ?/i dua:c_ Ielnyel ope {d)arrctinelatibgpkedefinemsackgpeisdisardtet giccasgli thdimsert;
envel ope-filling sta

functions in the par ké)@p%&&%@hg&doﬁ@%%@é@@? éigﬁ%}%&?g%néfnﬁ? ﬁ%rehln\sgln? |r on
of this application kdvesdphigmelopy-filingtsigiopaper
(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.
[0019] 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

[0020] FIG. 1 is a perspective view illustrating a portion of a converter for stuffing
envelopes with selected paper or film objects;

[0021] FIG. 2 is a cross-sectional view taken along line 2-2 of FIG. 4A;

[0022] FIG. 2A is a view similar to FIG. 2, illustrating an alternative relative
positioning of a conveying module;

[0023] FIG. 3 is an enlarged view of the encircled area 3 of FIG. 4A;

[0024] FIG. 4A is a perspective view of a portion of the conveying module of the
converter of FIG. 1; and

[0025] FIG. 4B is a perspective view similar to FIG. 4A showing an exemplary
operation of the conveying module;

[0026] FIG. 5 is a view similar to FIG. 3, illustrating another embodiment of a

conveying module; and



transporting apparatus and nmet hods descri bed herein. Brief Description of
Figures [0020] FIG 1 is a perspective viewillustrating a portion of a
convert erwbanimef2fii ng envel opes with sel ect ed paper or PCTiusc@ijosusss;
[0021] FIG 2 is a cross-sectional view taken along line 2-2 of FIG A4A
[0022] FIG 2Ais aviewsimlar to FIG 2, illustrating an alternative
rel ative jpezft i oni P, @fis @ 169 BuIRMAE Vidw ot Qnotﬁ@ro&%odﬂn%t ¢ d GorRByiagl ar ged
view of the encircled area 3 of FIG 4A; [0024] FIG 4A is a perspective
view of &YW on of the conveying nodul e of the converter of FIG 1; and
[0025] FIG 4B is a perspective viewsimlar to FIG 4A show ng an

exenpl ary operation of the conveying nodule; [0026] FIG 5 is a view
simlar Scriptiont r at ng anot her enbodi nent of a conveyi ng nodul e;
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sse yt ter
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rol | or lby dtioimgacspindle aemmrﬁgla eonf oftthe rcrllodrlbyvmdqtacan@alswface i 1Ihielralt with

appar at us i cal nted wt crete
s | SRS AiBlaReppa Ty ke E e 12 i BEhdioR h Gishista 'y

i ndi cat eqllr@s arrow 15, through several m)dul es that make up the converter
10. In th exenpl enbodi nent of FIG 1, copverter uts. the web

i er i al [9AED a5 cFi BOGHAARS s BeoABing ol ecioe 0o dHTaREICEIed R o | a

("insert QrhowaBl tﬁr@@@ﬁsé@&l‘rh@@&e@fh‘é@h@k@ FftﬁéicWeathIrﬂh@f@xémMFOS' te
end 16 of converter Converter 10 may further convey the envel opes

cont ai ni @@‘QWH“?W&%H@ hwRPVerERs rhOt qyés @ﬁdMﬁJP r@@}qn,ablﬁtq)cﬁlscfrﬁ@ YWeleerter 10 for
Z gbseque%or%s‘%ﬁ&ﬁb ROt afla3P Qs imdteial (‘TR reXemalieéds FRRVIRID &lvelek i&d udes,

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
ordinary skill in the art will readily appreciate that converter 10 may include other
modules in addition or instead of those shown herein.

[0030] A first of the shown modules, for example, is a cutting module 30
relatively proximate first end 14 of the converter 10 and which cuts the web 12 into
discrete objects such as inserts (not shown) for subsequent processing. A conveying
module 40 controls and transports the discrete inserts received from the cutting module
and feeds them into a folding and buffering module 50. Module 50 may, if necessary,
form stacks of the discrete inserts for subsequent processing, for example, if the
intended production requires stuffing the envelopes with inserts defined by more than
one discrete sheet. Module 50 folds the discrete inserts, if required by the intended
production, along a longitudinal axis of the discrete inseris disposed generally along the
machine direction. Moreover, module 50 accumulates, collates or buffers sets of the
discrete sheets into individually handled stacks, if the particular production so requires.



not ed above, several nodules for effecting different steps in the
processing of the web and the inserts resulting therefrom as well as
processi /yoabiwdes2envel opes. Those of ordinary skill i npChaSarmw/ 094559
readily appreciate that converter 10 may include other nodules in addition
or instead of those shown herein. [0030] A first of the shown nodul es, for

exanpl e, (0637 Cut twig coRfllcR rdlréicabirg! y, 4 @mh@hﬁdﬁ!erwtaﬁé‘éjthb‘}nﬁrtst he
converter 10 ‘and which cuts the web 12 into discrete objects such a
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parti cul Q 03 Wih coni] ce to FIG
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inserts and f he nto envel o The envel gopes, in . turn re handl ed
ond T ed aaamBs ICRub R SRR B sngreg oty B G bt i wBs A

conveyi n@o@g@r@tﬂ)tby:oaoey Snaisicdt 120ah ¥ teepdiestiibe 1BOM & ?éfﬁérﬁ%/ mwte 70 and
t he envel ope conv for conveylugrggthe stuffed or fjlled envelo es away

0
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di sposi t 'tﬁ’é\en\[ép&%%héd”smdtﬂft@rﬁdﬁbct@ HeQinfilitg bt rathePekérnpiarf THeORMAYS N fTDdU' €
80 is illustrated. Convey |ng nodul e 80 includes a first '‘pair on conveyo

assenbl i dherefope méendedda@PabdAAPViatiens e adiesing @Hefﬁﬁmﬁcbs'[tﬂﬂé” Wit her and

a secondﬂﬁ)@géop%fofqp@y,%\égﬁt AsS6pLbi es 114 (only one shown), also disposed
opposite one another and which cooperate to convey envel opes 120 in a

travel dil@@&i on 180rame BiZ ¢fenedue BY supsp@r@hme@pn\éenoaaswblm el hesei n,
the t |
e termydinfg '@?été)eg\.’)@g{bbﬂéﬁf%é Qnéjﬁég&? Qrﬁg%lﬁbgorofrdo‘?% ?;FI%“S % ﬁ@ﬁhﬁf‘ve opes

120, is not Inten imtin r exe termis
t her ef or guidetansdaubpos tfa@pmwelcmem@ﬂ do |thjs1exemplanaemb®dmeat thfrire\rﬂl ation and

still falollrgg(’&nﬂiﬁé&oitrs{&?p?ﬁ%otﬂe%acth% cﬂfe%ﬁgﬁ'karﬂiﬁﬁg?ﬁfﬁdf hﬁﬁ&?&h hishig ame 132

of nodul € conveyor assenb
merely exemplary rather than limiting. In this regard, therefore, the travel direction

defined by the conveying module 80 may instead by transverse or, alternatively, parallel
to the machine direction (arrow 15), so long as the travel direction conveys the
envelopes 120 towards a stuffing operation, such as that provided by stuffing module
70.

[0034] The first and second pairs of conveyor assemblies are driven by
respective schematically-depicted drive apparatus 140, 144 which, for example, may
include servo apparatus (not shown). While this embodiment schematically depicts two
independent drive apparatus 140, 144, it is understood that a single drive apparatus
may instead drive both pairs 112, 114 of conveyor assemblies, so long as such drive
apparatus permits independent movement of the first and second pairs 112, 114 of
conveyor assemblies relative to one another.

[0035] With reference to FIGS. 2 and 2A, the second pair of conveyor
assemblies 114 is positioned generally downstream, in the travel direction 130, of the
first pair of conveyor assemblies 112. More specifically, the first pair of conveyor
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well as a set of guiding rails 116 and bottom surface or floor 118 (FIGS.
4A-4B) that guide and support the envel opes 120. In this exenplary

enbodi menwQ 20tv2ts2avel direction 130 is opposite the nmaebirns2aonsesss on
(arrow 15 of FIG 1) although this is nmerely exenplary rather than
limting. In this regard, therefore, the travel direction defined by the

conveyi ngsadblics B2 émé/nds"tj?én%?éllybbbrﬁ éﬂ'&ﬁﬂ@éeﬁﬁ eRd soal(Fier. nabi mekivle goabal | el
to the machine direction (arrow 15) | o as thetravel direction
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pr ovi ded el chbratly IR Porifbsiié ABRAb AN cht'oeh 1811E ARABNGorkah bp Of

conveyor assenblies are driven by respective schematically-depicted drive
appar at ugnqdvdﬁ 8Q.44 isporiempieind BREERA @ baiap! thedlairg®f senvayohpssamiligs 11 3ot

shown) . nga} @te?nﬁw’e%mmﬁaczitggfgﬁnpcrﬁédoresd%rcéx%m W JhBdgpegdent drive

apparatus 14 IS unders hat a single Ve appar at us may
i nst ead diniitatiomd S?@ﬁd@alrl(ﬂ ,conveyop fissamiliepdr! 4asaeetien@ into stofflr@n“gocaée such

o e, SPBRaL URoRE TSy bRARPEBABRlITERY BTPIE ) ThE obishSlorgRtheofigpa Pai s

112, 114 of convey I es re at| 0 on anot
refer encesec«md:;bm onoameVoZAsserhelleseU@ndiM)af thisoéxecurarg eorboalgsemiihtodise 114 i s

it of - dORgEyar L MRS B8 o Bl ey bEMidn B bl PhiooRled oy

conveyor alsemrmblnngsa slﬂiable;memisdlgmmeeamtgrnfanm‘ry anstcpsn‘en&ﬁateemhtaea (FIG 1)
of nodule 80 to an interior porti e the second pair of
conveyor o4eganBorEua: BsheufBen YEuRtatSstoBrPake Bhirbere SRRt P am end
80b to theaojnigrior portion of nmodule 80. It is contenpl ated that one or

both of the pairs of conveyor assenblies 112 14 ma | ternatively extend
"t adj 60038y modiieSveNEaouRa aPONERY (R Tk G IhRAIH O oM ond

pair of ceBMANRs ASSemid Bsilithic Wﬁhe%hﬂ:‘&ﬂaﬂr@rﬁ ngdrtfiffthédd thqddn% of0 (as
shown in the alternative enbodi nent of FIG 2A The extension of the first

and secorR@seapies bR, d bhv Mase pariselaty.ilahia embodimensthe firss palk efpenyeyor
enbodi menfsbRbfest e |b'a§s1°obb<9d oﬁarfﬁét%r@éntapab%@m%@.s' |éwé%|ihnw% alsheyndlef i ne

an overlap regi on 136 between them having a suitably chosen di stance.
Al t er nat ihggrgntal; nlan%awmaéeﬁpw&h & sacand ﬁ@lr@f/é‘PﬂV@iorrwleﬁW“%&J‘éxA@tUS%t ween

the firstand tﬁggégﬂgeﬂéﬂuiﬁté?f ﬁc‘!aefy% ARRGIPI RS bdfom L Lhd deRPAREs The

overl ap region tween the |rst and “secon pairs of ‘conveyor
assenbl i éh,erlezrefeI1@these>¢emmlarvmee@tlblys ome\ﬁewtasmkd ae ﬁfmgf@@mt inendédkse two

pairs of i e jimiting.
[0037] With continued reference to FIGS. 2 and 2A, and as discussed above, the
first and second pairs of conveyor assemblies 112, 114 are driven by one or more drive
apparatus 140, 144. In this regard, in this particular embodiment, the drive apparatus
140 is operatively coupled to a power shaft 186 (shown in phantom) disposed
proximate the upstream end 80a of module 80 and which drives a belt 188 of one of the
first pair of conveyor assemblies 112. Likewise, drive apparatus 144 is operatively
coupled to a second power shaft 192 disposed proximate downstream end 80b and
which drives a set of second belts 196, of one of the second pair of conveyor
assemblies 114. Belts 188, 196 are supported in the interior portion of module 80, by a
set of coaxial idler rollers 152, 154 coupled to frame 132 through a common shaft 198.
Accordingly, the power shafts 186, 192 and the coaxial idler rollers 152, 154 define a
generally closed-loop path of travel for each of the belts 188,196.
[0038] As discussed above, drive apparatus 140, 144 permit controlling
movement of the first and second pairs of conveyor assemblies 112, 114 independent
from one another. To this end, the coaxial idler rollers 152, 154 are, though mounted
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assenblies 112, 114. Mre particularly, in this enbodinent, the first pair
of conveyor assenblies 112 is disposed on a first horizontal plane that is
| ower relwbi2om/2052a second hori zontal plane associ at ed WwCrluskéve/03@ssond pai r
of conveyor assenblies 114. As used her ei n, the ternms "horizontal,
"vertical," "up," "down," "top," "bottom" and derivatives thereof refer to

the eernadOWrﬁérh §rﬁ'éffi1983m§tatﬁblé |fh6eﬂ‘>érﬁjérnﬁﬁo@r6i1eadr%tﬁé?efroefe%rﬁpleoét dlﬂféréﬁtded to
be limting. [0037] Wth continued reference to
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permtting envel 0 pes 120 I'd by the first and second pairs of conveyor
assenbl i &8 sueh beﬂl%@é%'&cﬂ WI%}h%fth“beét’mdm? RieeMANg Bl dall withip the e al so

di fferentscg‘)ﬁ@gh% Fﬁé&é’ﬁ a,rgabgu,ley equal to one another. [0039] Wth continued
reference to | ural Iti;éOf sensors 200 are positioned along the

travel dl[g%ﬂl on Wdih r@ﬁmpéo FKel $@neaddrged vieweofiasl exemd®y peg®natt & he
first an%oﬁf%%’?ﬁs%t?ioﬁfhe‘?ﬂ&‘@%f cBA %fwlabgén&?e% 11§]r§1n|u§_ll?ﬁﬁaeﬂ§é)r s 200
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whi ch ma ors, are operative coupled to a
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stuf fing nodu regar Ss O
114. A plurality of deflectable elements in the form, in this embodiment, of bristles 230,

extend from the surface of belt 188 toward the space provided for the envelopes 120.
As used herein, the term “deflectable elements” and derivatives thereof refer to solid or
solid structures that flex or bend upon the action of a force. Accordingly, while this
embodiment depicts deflectable elements in the form of bristles, it is contemplated that
they may alternatively take on other forms such as, without limitation, flexible straps.
[0042] With reference to FIGS. 4A-4B, a pair of motors 240 (FIG. 4B) are
operatively coupled to each of the conveyor assemblies 112a, 112b defining the first
pair of conveyor assemblies 112 to permit accommodation of envelopes 120 having
different widths. Motors 240 may, for example, be stepper motors such as model
HRAO8C available from Sick Stegmann GmbH, a member of the Sick AG Group of
Waldkirch, Germany. Motors 240 cooperate with jack screws (not shown) to selectively
move the conveyor assemblies 112a, 112b inwardly (i.e., toward one another) and
outwardly (i.e., away from one another) along the direction of arrow 242 (FIG. 4B). In
this regard, for example, both of the conveyor assemblies 112a, 112b may be
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bet ween the envel opes 120. [0040] Wile the exenplary enbodi nent of the
figures includes a pair of belts 196 defining the second pair of conveyor
assenbl i e®¥02a/027324i s contenpl ated that only on such belPCTASB00M03M36tS i n
any ot her nunber may be present and still fall within the scope of the
present disclosure. [0041] Wth reference to FIG 3, an enlarged view of an
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st epper bors such s _nodel Iﬁaﬁ vai |l able from Sick j&e nn. GrbH, a
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regard, fyth 64AERbAVeyBPEEscPbIlcBa 188 nMQl\bQieflﬂﬁ@Qﬁ@ kb@shdldedeof cbﬂa@é}/d?fﬁy
besel ectively and/or "automatically noved inward éht 0 accomodat’e an

envel ope aﬁ?@“BHeerI%ﬁW@PWV@FﬁWIa%Qﬂ{t‘Harde@P\éWe RAAOMHOLAY BRRIRRRS of t he
envel opes op 2P glterdiwidthes 230. It is contenplated that, alternatively, only
one of the conveyor assenblies 114a, 114b nmay be nnyable i nwardly and

out war dl 004 at i veBligles Z80& e aradeh Acdpiably flsuints paterial sush@ss®r examelepl at ed
L L 0e R U 1 BEMEPRId) SRkl 8o by ReMinbRSEeAICRBYE 160 LPABRAL ! ONS
relative to one anot and therefore’include other apparatus to facilitate
engagenerhiciyfeseey selied bad@ehdlve histésf236r diareowealt the roateiialghaldeg nd such
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120 refers I mensi
against the lateral edges 120a of the envelopes 120 and thereby maintain the

envelopes 120 in a generally upright orientation. The flexible and sturdy characteristics
of bristles 230 further permit driving of the envelopes 120 in the travel direction 130, as
belt 188 moves in the same direction, while minimizing the likelihood of damaging the
envelopes 120. Accordingly, bristles 230 move the envelopes 120 toward the second
pair of conveyor assemblies 114 (FIG. 2).

[0045] Referring again to FIG. 2, the bristles 230, schematically represented in
that figure by a dot pattern, permit insertion of envelopes 120 in a general vertical
orientation, for example, by sliding the envelopes 120 between bristles 230 in the
direction of arrow 280 (e.qg., transverse to the travel direction 130). In this regard,
therefore, the envelopes 120 may be inserted between bristles 230 of the first pair of
conveyor assemblies 112 in a generally upright orientation. In operation, the envelopes
120 are carried by the first pair of conveyor assemblies 112 as they travel in the travel
direction 130 and are subsequently transferred from the first pair of conveyor
assemblies 112 to the second pair of conveyor assemblies 114 in the overlap region
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of the envel opes 120 generally along the direction of arrow 242. [0043]
Wil e the exenpl ary enbodi nent of the figures includes a pair of notors
240, eachwoantwmbizang novenent of one of the conveyor ags®Erdstiess’tsi®a,

112b, it is contenplated that a single notor 240 or alternatively notors in
any nunber may control one or both of the conveyor assenblies 112a, 112b.
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2) . [00451]omdﬁ_eifrwm iend 8@@aif mddoldF8@.to Perribthelbariveidpes 12880 beehgagﬁi cal | yI
120 i vpomesne puehd 4l BuibaRen ohe ergeben A PaleiRcldd R g h e °P°

envel opeshd gevdreiragim 180 Bt the Dridés 232 toherd tHeaddvirefre@im ol 8o &) il @i |
transver se to the travel |re tion 13}8%}()& n th| regar herefore t he

envel ope§ai§’(9"31'i'§§7‘br9g'm?{§ettot"’@ Hetshed slo s @Wgotfa"ﬁh@fttf‘ﬁre@t’eﬁﬁﬁ of

conveyor 1@8&@(’?@2“1 & dvedlabedol 8N 1k levvelBpeHNto ard @nticd siitahdbudResyat i on,
t he envel opes 120 are carried by the first pair of conveyor assenblies 112

as they t¥igles 23hanhe3z rB%Pn\tﬁk?lﬂ@é't1|2(9rﬁ@:§r@n§fﬁéfeﬁrt‘éa@@BQFéGGé’NﬂWS@Q%’ﬁ‘sferred
1 om the dalriof boRlybr 83schee a4 iha 3eABIANIF Bord tienialien second pair of

conveyor assenbli es In the overlap regionl36. To this end, in this
exenpl ar )EOWOdl neﬂ@ferrtﬂﬂeag%ﬂ tosF IG5 46F 4B, 198 exeEIRTY PRETALiON Of earystope

assenbl i g3, n@rﬁﬁ%dul qgll ltrgteg3 188 iRB %rtlthI%P d@f%t?ﬁ] ?reéé?ﬁ':e%@ apYPe

and/ or arran rls of the first ‘pair o onveyor a s nbl i es
112 or of318mpwasiieamtof pdeating emvmnea?@%@éamackmfehv@omﬂabaﬂ easrieqd byrthreeover ,

the bel {5,498, 0f chile, SPEoRM ARl T18 GHRMHSE R HREENEbRS20bIET S dehddred i th

bristles
the gap 310. For example, and without limitation, a sensor 200 may include a light-

emitting component and a cooperating light-receiving component such that, only in the
absence of an envelope or group of envelopes 120, light is received by the light-
receiving component, thereby triggering a signal. In such instance, the signal may be
sent to the control apparatus 204.

[0048] Control apparatus 204 is operatively coupled to drive apparatus 140
controlling movement of the first pair of conveyor assemblies 112. In this regard, when
control apparatus 204 receives a signal associated with detection of the gap 310 by a
sensor 200, control apparatus 204 accelerates movement of the belts 188 and bristles
230 of the first pair of conveyor assemblies 112. This acceleration results in the first
pair of conveyor assemblies 112 moving in the travel direction 130 at a first speed that
is greater relative to a second speed associated with the second pair of conveyor
assemblies 114. This acceleration may close the gap 310 detected by the sensor(s)
200. Once the sensor(s) 200 no longer detect the gap 310, the control apparatus 204
may decelerate the first pair of conveyor assemblies 112 to thereby cause the first and
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bristles 230 of the first pair of conveyor assenblies 112. [0046] During
transfer of the envel opes 120 fromthe first pair of conveyor assenblies
112 to t hwoxemmndspai r of conveyor assenblies 114, the lpciratSk@n/02829 of t he
second pair of conveyor assenblies 114 flex in the travel direction (i.e.,
toward the downstream end 80b of nodule 80) to permt the envel opes 120 to

be engagedcHet paRolddAVE a8 erhNical 1120 I $4 teBakP At sB3Emtiangaq el spbdt
envel opes 120 are carried_in the travel direction 130 by the brlstles 232

toward t KRaiGIRsINeRRRaTd TEBIROAIRHOT this Qxﬁﬁ‘é"%&ﬁmb@m”@mé‘?@%@“he nt, toward
the stuf fohiRgnisRHl R el8n cldlid st thé 6&&%1 @bolibfRsqRy REAPEY a 14Er fT ough the

overlap region 3 10, the envel opeS 120 are carried sinultaneously by

bri st es coBINUNEYIeed eﬂ‘l‘@@%@lﬂaﬁ)é@t n@poLEAVEYYrRSEEMPERP 112 WittPw 8ePs ed by
the secong;Rai @@1 conveyor assenblies 114 in a generally upright

orient atlon [r%% f Referring again to FIGS. 4A-4B, an exenplary operation
of the el0@4Upe co\ﬁ/\vtéwpnwua@ldateéerm to1G6| ﬂéﬂBaa@bIWItthbﬂheamefenencgmtlcul ar,

depi ct s ché Qrtgé‘ﬁBQSm Brigfes 2%(91(8{ tﬂ?ﬂﬁ?bé [’&%ﬁeﬁ‘o f&@meﬂw oMt 12“ Of

a stack o enverl opes carrie conveyor assenbl i
112. One tloz brigites 2(30 to Ifiex memdme@oﬁ@i@p()ﬁteGhezt)avdledimtlom h&0. gh[pr@sp&hlflcﬁtby,

omponent Taetent BEte el 3 e Br BETORS a Mol et iitectohu B0 iy ' n°
t Ee ?bsﬁme@u@fcomrtacmbeMamah@bngLesménﬁntremeﬂma 202H2|d by lgietselcsnd ﬁﬁl@bVEd by
t t t t |

et ance ot oL PRshiioRR 1A the (Ve BBYedion 36 b Pisstdl e wblpdt §04e)
Control appadydk dSsetdlidsst 1Qnearv@t eVegil i t@menirﬁ/élotp@sdzo heldappaeaesnd gélr of
control i ng novement of the fi I‘SIK:ipal r

con ssenblies 112, In this
ogar . SRAYPRS aETETOIs MPan i estitsd b s 8 B B TesetbE e dhedionn
detecti Ofbpﬁf)sﬁel’tﬁeglfaﬂel?dlﬂe‘étl&wgo Sl@ﬁ%llftcrﬂﬂ@fas‘h%t rol apparatus 204
accel erates novenent of the belts 188 and bristles 230 of the first pair of

conveyor [@@3Unp] i e‘é"“M?feremPéo 546G <31 whichdike gefgranseinymerals refesto I&i r  of
conveyor agsRRk; 'F@éSlﬂaBnQthHQr érﬂbécﬂﬁlehf &Vﬁ erﬂ/'ef(ﬁ)‘étdo‘meﬁég ?ﬁarﬁth':«fO@t speed

that is greater relative to a second speed associ ated he second pair
of convey%ﬂluaé%@%ﬁpegeylmappﬁﬁatysé@@mwl @rﬁ%gﬂndpmflrﬁh@m@%&‘%dlo

det eot o gaks bPERRISILIAR01 1 2108, WG ESIPEN bl fidsBimb ST det ect the

gap 3 10, e cont aratus 204" nay decelerate’ th st pair of
conveyor p@s@eneﬂ d@wnﬂmm mtheetradeydlmge (amew fl B0 of thedwesonmtdaipal rs of

CamLero! BEFERLeEnAAR i i Akl ehppdbRl Tl MR EbnaReRCs
assemblies 316 includes a pair of belts 317 generally paraIIeI to and generally abutting
the belts 196 of the second pair of conveyor assemblies 114. The belts 317 may be
similar to belts 196 and therefore may include deflectable elements such as bristles. It
is contemplated that the third pair of conveyor assemblies 316 may include a single belt
or belts in any number other than the two depicted here. Transfer of envelopes 120
from the second pair 114 to the third pair of conveyor assemblies 316 maintains the
envelopes in a generally upright orientation. Moreover, the third pair of conveyor
assemblies 316 in this exemplary embodiment extends into the inserting or stuffing
module 70 (shown in phantom).

[0051] The third pair of conveyor assemblies 316 is driven by a drive apparatus
320 operatively coupled to control apparatus 204, although it is contemplated that the
third pair of conveyor assemblies 316 may instead be driven by one of the drive
apparatus 140, 144 associated with the first and second pairs of conveyor assemblies
112, 114. Drive apparatus 320 permits controlling movement of the third pair of
conveyor assemblies 316 independently from the first and second pairs of conveyor
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m nim zation or even closure of the gap 3 10 obviates the need by a user to
continuously feed envelopes to the first pair of conveyor assenblies 112

wi t hout ogwip=0owo2rsterrupti ons. [0049] Wth continued refreramse@9otnsnssd GS.
4A-4B and with further reference to FIG 3, the flexibility of bristles 230
of the first pair of conveyor assenblies 112 permt the bristles 230 to

flex in asdbmBidd OIp, Qﬁ’@oﬁ thes r"eb&rot f(ﬂ\é&lanféler @rﬁét‘hﬁa paip Qf cWe‘?oﬁ@@éé'nfUh@@' ly,
nmovenent of the first pai r of conveyor assenblies 112 in the travel

directi oﬁ”@3’@3%1%%13?|6€f0’efyedr&’8ﬁtaééﬁ’e thgledfe dterentifam Bwso 3§sefiatad ilfel opes

120 hel d tlﬁ’é’flﬁshﬁné/SF%nB%brrs Bf coRRBYEYscpbiesMi 254114 in the overlap
region 136. In this regard, the fifst pair of conveyor assenblies 112

travel rdP@2lve t oAﬂOHJéaléhOEWﬂ‘s?@!ﬁ diangeasgogigtedvatnsiae dtd prRIT ¢f eonvexsiveyor
assenbl i egceBlideB1eS rfoaérblélrﬁfér?ﬁiré?é(tlvfe 1§ @8 Q/Io téireucFUré S fﬁﬁ&ﬁn%t he

di rection opp05|te t e travel direction I ng on. [0050]
Wt h ref éhesesoro2¢d gsopjatecwiil trehfirst sl $Q§>I'Oéd ®ate ohconyeudrsassempties b12.i ke

appar at us Voge e o AP by RIRRH BT o8 an PDOBREIARES RS2 41 1 on

appar at us gotY at ed nve appar ARt US
to t he fiasstellar@knsesddi® amlaosflgﬂredm]deiyoirarwsrﬂnbmseeamm,a gtdyp ofa third pa| r

f t h t

Car row 1507258 TR0 & Ted kh Taio el a5 foRTHET aadiMhieh 2461 hérfinef s =t "

parti cul ?lpgemml ! 30¥En;ebelvbi;la s}ldlhat dss;m:altecfa‘fvltlmdeteeym om&ergabltglse; ?’en‘sﬁrfnﬁ&,l gdlets
elts era aral |l e apu I n e pelts

TobTof ¢ ranCuRa s PODRRieeBanSientin o 1rEder A BB ER eldtRR0 5ol H v be

simlar tc@nh@,lomsé&ﬁblwsd Tuhemef adceler@tion resliude tikeséqrdakliroiebavaiol s such as

bristles. I s contenpl at e{% t hat he third Pal r of convexor assenblies 3

16 may |ﬁ§§%@“e§ Ki4gpung d) nedravals ”E%?“P’F'ﬂ%? AGREN RORENIHR AR t wo

depi ct ed r@igfig told hafspbe®bsSILREA AR tHe?fhrfj R BenisePaskdpdlies B14. traist he
third pair of conveyor assenblies 3 mai ntai ns the envel opes in a

gener al | YACERIPTHAR ”@ﬁry @PFiP@/P qﬂbﬁ“é@ﬂ/@ ther3@ase$)rH 8pai r of conveyor
assenbl i 6055116 | NOLE heEREH @rﬁ}‘] W@H%Mecﬁ’fﬁ@@% tI'P%E&thﬂ'ﬁpbé‘r%ﬁfst' ng or

stuffing m)dul e 70 (shown in p hant o 0051] The pair of conveyor
assenbl i @943nadecsleraievibe spgong RA Qfecoa]@w@ﬁa@n@m Oddpdherey gaussuipred t o

control %Qeﬁﬁéﬁthﬁaéralrglo? 9&“&201‘ éss' bﬂ@é‘ﬁ SAPd 138 dral Bkt shBﬁaﬁgﬁllﬂl%qBﬁl rof

conveyor asse stea e driven by one
appar at uspedds relative 4g soe aaotédr w héhalpikity of tmsexmaawe@nmumanm prefmionveyor

assenbl i frinimization or even closure of the gap upstream of envelopes 120 carried by the third
pair of conveyor assemblies 316 obviates the need for the second pair of conveyor
assemblies 114 to have a continuous flow of envelopes 120 i.e., a flow without gaps or
interruptions.
[0054] With reference to FIG. 6, in which like reference numerals refer to like
features of FIGS. 1-5, another embodiment of an envelope-conveying apparatus 400 is
illustrated. Envelope-conveying apparatus 400 is similar to envelope-conveying
apparatus 300 of FIG. 5, the description of which may be referred to for an
understanding of envelope-conveying apparatus 300 as well. Envelope-conveying
apparatus 400 includes a second pair of conveyor assemblies 114 oriented at an angle
transverse to the third pair of conveyor assemblies 316 and therefore transverse to the
travel direction (arrow 130) associated with the third pair of conveyor assemblies 316.
In this particular embodiment, the second and third pairs of conveyor assemblies 114,
316 are oriented generally orthogonal to one another although this is merely illustrative
of the transverse orientation discussed above, and therefore is not intended to be
limiting. A schematically-depicted transition section 404 is operatively coupled to the
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112, 114. Drive apparatus 320 permts controlling novenent of the third
pair of conveyor assenblies 316 independently fromthe first and second
pai rs of worromymrzgsenblies 112, 114. In this regard, fecTasamglosssshe
third pair of conveyor assenblies 3 16 nay be selectively driven at speeds
that are different fromthose associated with the first and/or second pairs

of conveyatomsarNiMird®Rird b2corkdfor d48eadlicd\1 Ph W 1@ dridyis @Bnﬁgimé@fosreﬁle% are

associated with the third pair of conveyor assenblies 3 and are simlar
in rel at iSp¥elopesd ?Q)Homtt%éec@"tq%rt Ut re-griamighemused Iréfﬂﬁf?bth?ﬁ‘eo@%ﬁt%r s 200
associ at ﬁmrd/\bé.hoftéb%véydrsgssémgne%e@@dAd%m.ﬁg|9ftreﬁgn\sﬁ>s%t.a§§@4%h§érsl12 114,
the description of whi may be referred to for an understandi ng of

sensor ( s)engelogess2GEpm, th%éﬁ%%}dsp%r <I830§V%YQE@ﬁ$¢@0|r9§d1 dodke Bird payofgaps
upstream el opes 120 carried by the third pair of conveyor
assenbl i é:%vélog'égmn ecgﬂmér ol apparatus 204 receives a signal associated
with det 683%n of Wihie thgaprebgntanvestisnhag bed, illgsirated by auiescaption gfo4

accel era onveyor
assenbl i é’gﬁiﬁgﬁgﬁ&@%cc&eﬁw#@ %Ese}gggﬁ@ nliél?ﬁs ﬁ%éeoégejecng% C”g%dr (hof conveyor
assenbl i esndiddrantavdeatgl,iitis nbieintandee to distrat br mmrarwatma)altmlatmemopel offieed that is

S oroevor DoBdeFoRthdoleh Sl By BT PR Wb iblGuom ot Bfeelles o 1,
A o gt e v e e
O bl S0 alon%s 0 RANDlM B e Tkl SRRl St T BB @Gy s

assenbl i efthbldimitatida, §L£Chts!t|®\éﬁlresitna§lbb5h ﬂ’ﬂiﬂoﬁh|0YfI@ﬁlU@HIa@QeﬁddltlbﬁdtlatI ve to
one another. The abil i t% of th exenpl ary enbodi nent t

mi ni m zatoyANEgeL I Mep '§€ﬁ'9=5‘sd’¥' tepslilyapP stPr”é%%%‘f'eQr'R/g]eo%E r16320 carried

by the thJehtigfin |t§7$ro§@éPV%}b@étsa§ﬂféF$¥bieer$ot$nﬂ{6d@@Weaépféélflb*@j@teﬂ@ed for the
second pair of conveyor assenblies 114 to have a continuous flow of

envel opedenrgeentaigve agipair Atgsand MRBRd., g“é?ﬁé”%?rai'\fﬁ RLeanpe sben apddsagrivgdt h

ref er encodsgrofiidy, dépahiredilbod sBe FBIPERRACRIAITRIRLEIES] g il ihe
features of S, another enbodi ment of an envel ope-conveyi ng

appar at uspaioor S@Iqequdu@ft genasdl. inyeijive 6pecepbnveyi ng apparatus 400 is sinmilar
to envel qPgs tqg)a}gwédﬂg apparatus 300 of FIG 5, the description of which may
be ref erredat or an understandi ng of envel ope-conveying apparatus 300 as
wel | . Envel ope-conveyi ng apparatus 400 includes a second pair of conveyor
assenblies 114 oriented at an angle transverse to the third pair of
conveyor assenblies 3 16 and therefore transverse to the
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travel direction (arrow 130) associated with the third pair of conveyor
assenblies 3 16. In this particular enbodi nent, the second and third pairs
of conveywo 2amsemMi es 114, 3 16 are oriented general |l yPortusogonadsses o one
anot her although this is nerely illustrative of the transverse orientation
di scussed above, and therefore is not intended to be [imting. A

schemati gal | yAdepbaifds fof absidyingeriepes frad@thgiif aGR&ERditacaby irf@upl ed to
thesecond and third pairs of conveyor assenblies 114, 3 16 and is

confi gur @@W@”Yé‘f’%@\%‘e@W@'ﬂ AOEPEVY: f r om t he second pair 114, re-orient
them and trangf@alteBbM,Br baRritics dispBisd BpERBAKGopEs aRa! i es 3 16.
Accordingly, transition section 404 transfers envel opes 120 fromthe second
pai r of @Qﬁ%&f@ﬁ teraags! lalesal edges of thaenvelppes. said firsfpaliodf\eepyeyosissenbl i es
316. [00 i [ d by a

descri pt ?%lr;\eo “évsgcr(%n@ U@Hﬁgﬁﬁvﬁéﬁ%{gﬂ\?ﬁ Shﬁ%h@ﬁ slglr%n@hdlgégnts have been
described in a@ﬁsombpabofecqmremrlassembh@ m@mosedtmaate one arwherand or | n any
way |im and
w thour OspPage SR dlegksi RERRS B, B AUB b bssUicehtho ral g BIRT oo o530
232, so Isardgsw:snd bely opcawieger adsendiies bory»flwoeobhmg"ag‘fe me\wlvelpees aritiedravely t hem

in a generally . i ght orientation,. exa 1d. al so wi t hout

linitati f?ﬁ{,%&é%c'ﬁgéé%@& éﬁ%@b’%ﬁ@'f E%%é’é%%ﬁ%@%%exi ble flaps.

Addi ti onal advant ages and nodi fications will readily appear to those
skilled |nth art entlon in broad s is. therefore not
i ted o ¢ hand BRSPS It Ts Whetsle ol Basla PYTonghaRaT Paikal RRTkINT and
il1ust ratasyansmrmleﬂaw@m s@ﬁ&ncﬂpaic@ﬂ deplleyheRee@bIgS iy theleawd diregonmay be
made from such details w thout departing fromthe spirit or scope of the
general inventive concept. Wat is clained is:1. An apparatus for conveying

envel opeg traygg 'aﬁﬁaﬂamsaoftciaweﬂ \Aﬁl’ieFéPﬁbt RBst dhePofGRREAra drscdBhd gﬂf?s of
orientation, conprising pai r of conveyor assenblies disposed

opposite %H@Y&ﬁéﬁwb%ﬁdm&l@ﬁﬁ Qﬁl'ﬁ@@bleoe@ﬁsﬁ@éoﬂ QAAOH0 1BE frierabedgaseof
envel opesgpe 8Rjdboddst St pair of conveyor assemblies configured to nove the
envel opes I1n the travel direction; and a second pair of conveyor assenblies
di sposed opposite one anot her and positioned downstream of said first pair
of conveyor ag ?%Eééﬂ%ﬁjs'd? ddig ds‘ WRGRin ghue%%‘ilb&able%rﬁeﬁtg?@ﬁ% ﬂ%%génsl%f to
conveyor asse conflgure to nmove the envelopes int trave
di recti o thicegesmiding Eyvaidpeasai d first pair of conveyor assenblies. 2. The
apparatus of claiml, wherein at |least a portion of said first pair of
conveyor

5. The apparatus of claim 3, wherein said deflectable elements are configured to

flex in a direction opposite the travel direction to thereby permit movement of said first
pair of conveyor assemblies relative to envelopes held by said second pair of conveyor

assemblies.
6. The apparatus of claim 3, wherein said deflectable elements include bristles.
7. The apparatus of claim 1, wherein said first and second pairs of conveyor

assemblies are configured to respectively hold first and second envelopes in generally
upright orientations, said first and second pairs of conveyor assemblies being
configured to move the first and second envelopes at respective first and second
speeds that are substantially equal to one another.

8. The apparatus of claim 1, further comprising:
a drive apparatus for driving said first pair of conveyor assemblies; and
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assenbl i es overlaps said second pair of conveyor assenblies in the travel
direction. 3. The apparatus of claiml1l, wherein at |east one of said first
or secondwpanrmn2ef24conveyor assenblies includes defl ect ablrarsedoomeosss f or
engagi ng the lateral edges of the envel opes. 4. The apparatus of claim 3,
wherein said deflectable elenents flex in response to a thickness of the

envel opes. 5. afliegstaeaderbysofraled) BubledNdeyaR] driveadhatatlis 864 abhiRuedEENt S
are configured to flex in a direction opposite the travel direction to

t her eby (SEHaf & GRBVR HEREL O ¥ firskgnyeraresaarting iy eaid deshpal 8F CUVE¥AiAssesdes at i ve
to envel opgse tRlefdiPyctidAiaAd S8R 'afho%bﬁorﬁfinqggﬁﬁwgai@%@ﬁﬂbb@@tus@- The

apparatus of claim3, wherein said deflec e elenents 1 nclude bristles.

7. The appar aihsredt saif grixe appaiiaiisds respanaive iq said gignakiecasiyangsaid fiest

conveyor | g t ; i | ond
envel opeéﬁf{?\ﬁgyﬁ\}e@g[ ?ﬁﬁ‘?‘%ﬁ?aé‘?‘ﬁ’gr}ﬁ%{fﬁﬁﬁf‘;'ggﬁﬁ F%ggp%érgd&%%%gﬁ]ﬁgﬁi rs of
conveyor sasguhspdedasiseciagdydiif thgseeend paineleonveyorfissgmbigsd second envel opes
at respective first and second speeds that are substantially equal to one
anot her. 8. The apparatus of claim1, further conprising: a drive apparatus
for driviong sdhdapparmstuspeictainof, aunevedy caidasise @bparatys iarcdafiguredsn one sensor

operative C to i ive, a . : configured.to t a gap
Rt ront TeiPeSE Ry Sl Rndl apatteld Rl RRE AL B o DT BRI B BB
assenbl i etosenhé hap tewerdd Wi sada bii loastaome se@por. a correspondi ng signal to said
drive apparatus; wherein said drive apparatus is responsive to said signal
to advance said first pair of conveyor assenblies and nove the first

envel ope 1@t aThé apparsneast cigar, _ﬁjirtﬁ.elﬁaﬁm@rigﬁgpnd speed associ ated with t he
second pair of conveB/or ,f%zenbl i es. ? The aggggr?t us of claima8, wherein
said drive apBdPYPLRPSraNEHMEIUNRER,aliqRst 8eP8hedd 'ﬁtgéﬁ%%ﬂwﬁp’fto

accel er ategn@adyiod abédrablicRaor me¥ing anNaY 04 pasiok MBre6mSin résgoRss &by widtRoetHehe gap
detected by said at | east one sensor. 10. The apparatus of claim1, further

conpri si ¥§VelaPedt or operatively coupled to at |east one of said first or
second pairs of conveyor assenblies for noving at |east a portion thereof
in response to a wdth of the envel opes. 11. The apparatus of claim1,
further ddnpriTeeagparatus of claim 1, further comprising:

a third pair of conveyor assemblies disposed opposite one another and
positioned downstream of said second pair of conveyor assemblies in the travel
direction, said third pair of conveyor assemblies configured to move the envelopes
independently of said second pair of conveyor assembilies.

12.  The apparatus of claim 11, wherein said first, second, and third pairs of conveyor
assemblies are oriented generally parallel to one another.

13.  The apparatus of claim 11, wherein said third pair of conveyor assemblies is
oriented transversely to said second pair of conveyor assemblies.

14.  An apparatus for conveying envelopes traveling in a travel direction in a
generally upright orientation, comprising:

a first pair of conveyor assemblies disposed opposite one another and including
deflectable elements for engaging lateral edges of the envelopes, said first pair of
conveyor assemblies configured to move the envelopes in the travel direction;

a second pair of conveyor assemblies disposed opposite one another, including
deflectable elements for engaging lateral edges of the envelopes, and positioned

17



a third pair of conveyor assenblies di sposed opposite one another and
posi ti oned downstream of said second pair of conveyor assenblies in the
travel diweabioemys2gaid third pair of conveyor assenbl i e®Ccrarstoogwsesdst o nove
t he envel opes i ndependently of said second pair of conveyor assenblies. 12.
The apparatus of claim 11, wherein said first, second, and third pairs of

conveyor RepeibArmes séiafhrélrﬂaﬁfﬂf @Qn\ﬂagﬁﬁégéémfoh%r?dldj §écdn@ dateofaBAVdiRr . 13. The
apparatus of claim 11, wherein sai air of conveyor assenbli es is

ori ent ed aspemBNRsraasfiglred e &Weé%éﬂ\@'%ﬁ%méﬁe kYR eestiondadqnrandestly a4,  An

appar at UgafdOfrs GV oRGe R u8EGRBIRst ravel ing in a travel direction in a
general ly upright orientation, conprising: a first pair of conveyor

assenbl i es di 8p6¥eaPBELIS foedibieg &ﬁ@ﬁ'%@a&@ﬁc@wgﬁai‘ﬁ@ﬁd@% edabl e el enent's
for engaging 5?1%3%@6 ncS0Es @erélﬂ}% &(@?é@ﬂ%%ajosﬁ‘i\}é édpra%tufﬁf& %fldﬁ?é&’t‘aoy or
e ‘env el dir

assenbl i es con |gure to no opes In the trav ect’l on;
second paletechh g@@mw&powof@sfyemwe@@edﬁasrm@dsa)@ﬁ@éioaleobwvammaﬁ@emhlml udi ng

def | ect ah) eetLaeﬂ'/gF&ﬁegctlgﬁrsae@gﬁ\% ?@p{a{r%grbgln]gerggf%sﬂfe b2 Yféc%‘%ﬁ froz?ﬁ'd

p05| ti oneddownstr eéam o air o NVEYOr ass sal d second
pair of (sard\mymstaseeammresacmiériat;whhedlmt@nnelmaeahétrmww cpssthergaphe travel

di rection, | hdependent f sa first pair of conveyor assenblies; a drive
apparatu e#eg?eoglﬁ{gqlﬁanségghoqe#g}sobalr of conveyor assenblies; and at | east
one sensor operatively coupled to said drive apparatus and configured to

det ect f t.. of f t d. b d fi f
conveyor ! 1300 B A S yBooe G HoRa s R bl ey Easgr el wBRL L P

r esponsi Vé&edity &f §I’(ﬂlrlﬂ|pab@ﬁ@| pr@@bs%rn@fﬁp%araiuéitor ety ®eyeMsDsagepiragcel erat e
the first, envel oge and t w cl ose the deiect ed bé said at |east one
sensor. PHCIGR S ?térfr%rtfﬁed'ﬁﬂ Qiﬁ%retﬁiﬁqeﬁ'g DRrORESsUAATE (RIS st end

associ ated w h*&oﬁ@@/ﬁ@ﬂpﬁra@s F6H donQ&yiRGRRY envaldpe8 ¢GFsHNe aREmMyat us for
converting the rol aper into discrete sheets for feeding the discrete

sheet s | APBAGHMEINFERVEl P‘U@Q’“ﬁ@rS%@ﬁﬁfﬁ\{esymﬁlgﬁlppér@éﬁv’@% HY: appar at us for
conveying the ﬁ%Vﬁkpwﬁoftdémé%rtaggerﬁbﬁgsfdl séd b@t;,lfésodenarﬂ)tﬁéraéfﬁl

direction, sald conveying apparatus Including: (a) first pair of conveyor
assenbl i @@nmtg%w@ngp@lag|Iat@rabﬁ@%srmtth%en%m@p%oﬁwﬂgmt@@lrfqﬁpon@\rﬁyagl ng

lateral edgasymls ddpf Er‘éiﬂ%@fb%@thééh%lépéssih ttﬁ@‘ré dé?ﬁur&&fb\ﬁe}iﬁ’cﬁ assembl i es

configured to rmvet e env es int trave rection
(b) a second pair of conveyor assemblies disposed opposite one another and

positioned downstream of said first pair of conveyor assemblies in the travel direction,
said second pair of conveyor assemblies configured to move the envelopes in the travel
direction independently of said first pair of conveyor assembilies.

16.  The apparatus of claim 15, wherein at least one of said first and second pairs of
conveyor assemblies includes a plurality of deflectable elements for engaging the
lateral edges of the envelopes.

17.  The apparatus of claim 15, further comprising:

a motor operatively coupled to at least one of said first or second pairs of
conveyor assemblies for moving at least a portion thereof in response to a width of the
envelopes.

18. A method of conveying envelopes traveling in a travel direction, comprising:
sliding an envelope in a generally upright orientation between a first set of
deflectable elements engaging opposite lateral edges of the envelope;
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(b) a second pair of conveyor assenblies disposed opposite one another and
posi ti oned downstream of said first pair of conveyor assenblies in the
travel diweabioomyszgai d second pair of conveyor assenbli esTasadoiogsrsed t o
nove the envelopes in the travel direction independently of said first pair
of conveyor assenblies. 16. The apparatus of claim 15, wherein at |east one

of said firstnRRthgIRE @BAedIE 2IcPhertd BVBERLYIRGRREIRFlbPE Ithedrarep! ural ity
of deflectable elenments for engaging the | ateral edges of the envel opes.

17. The &WB8i®tus of claim 15, further conprising: a nmotor operatively
coupled to at yhr&skingMKe Bhvaldidinfthé Sen&hlP SR oR8htaBioPfo £8806PYYet of

assenblies for noving at | east a portion thereof in response to a wdth of
t he enveldgpegiablg@lementdtansd of conveyi ng envel opes traveling in a travel

direction, COppyj 'tHQ's?éAdodéé?%f a@qé%ga% Bifhdnft fd Rl ¥r MR GREt of
orientation between a first set of deflectable el'enents engagi ng opposite

| at eral @gfeciabf eleneeaieingrbymovanietanvegot lirethedrdvel drestient s t o t her eby
nove the envelope in the travel direction; transferring the envel ope in the
generally upright orientation to a second set of deflectable el enents; and
novi ng t He. sedbadediedd off claief 1& duréiidr eomipesipgt s | ndependently of the first

i ecti on. - 16/CMERHEREBIE dphBfls BT s 0f (SRR LR MheSs B e

def | ect akdngelepenents of the first set in response to a thickness of the
envel ope. 20. The method of claim 18, further conprising: detecting a gap
in front of the envelope in the travel direction; and accel erati ng novenent

of the fiost FAé nefihstedl @ginatd, eurtlee @BRIpBising: t he travel direction in
response to detection of the e net hocli of claim 20, wherein

the gap. 2 1. Th (
accel erating ABFENRHE 98P In ‘r'i%”tqu%%qe%"@ﬂ‘)p@f'”éfé?ir%‘fﬁ SBPEIo8; 8idnt s cl oses the

gap. 22. The pgeid@dtify molvamehid thahet sétbftletiédtafletcenaity # @Raravel the
general ly upright orientation includes noving the envelope in a direction

t r ansver SEeEpingesnoseto detegian efrihe gap.

21.  The method of claim 20, wherein accelerating movement of the first set of
deflectable elements closes the gap.

22. The method of claim 18, wherein sliding the envelope in the generally upright
orientation includes moving the envelope in a direction transverse to the travel

direction.

23. The method of claim 18, wherein transferring the envelope in the generally
upright orientation to the second set of deflectable elements includes moving the

envelope in the travel direction.

24. The method of claim 18, wherein transferring the envelope in the generally
upright orientation to the second set of deflectable elements includes moving the

envelope in a direction transverse to the travel direction.
25.  The method of claim 18, further comprising:

simultaneously engaging the envelope with the first and second sets of
deflectable elements.
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23. The nethod of claim 18, wherein transferring the envel ope in the
general ly upright orientation to the second set of deflectable el enents

i ncl udes wowbrig2tize envel ope in the travel direction. 22CTHseonamesised of
claim 18, wherein transferring the envelope in the generally upright
orientation to the second set of deflectable elenents includes noving the

envel ope Jgn aTHE hRhdPH él@ﬁﬂ%@urﬂfbrfc@n{ph@mgf avel direction. 25. The nethod
of claim 18, further conprisin si mul taneousle{| engagi ng the envel ope with
i

the first and™¥¥w6ribe §69ct el deliesiaple Airaenis eelatiesto s envriopgeelbay B cl ai m

18, furt RerokPER D Sbildbiad®¥idrkdidie first set of deflectable elenents
relative to an envel ope held by the second set of deflectable elenents. 27.

The nethod of claim 18, further conprising: noving the defl ectable el enents

toward the enyglaRgnddlof GSROTS fultierRolpHbiigof the envel ope.
moving the deflectable elements toward the envelope in response to a width of

the envelope.
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