BANDED ENVELOPES AND METHOD FOR ASSEMBLI NG A PACKAGE

OFBANDED ENVELOPES This application clains priority to
w@e@siosizehal application Serial No. 60/ 609, 293PET/USTNODN32459

Sept ember 13, 2004, and provisional application Seri al

No. 60/616,171 filed on Cctober 5, 2004. The entire

contents of both of these applications are hereb
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The envel ope inserting and processing is typically
carried out by autonated envel ope inserting machinery.
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inserting machinery, which increases down tine and
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the opposing corners of the envelopes to twist away from each other in the fashion of a
propeller, which can cause the envelopes to be improperly fed into and/or improperly
processed by the envelope inserting machinery. This can lead to jamming or malfunction of
the envelope inserting machinery, which increases down time and lowers efficiency.

Most of the moisture absorbed by the envelopes takes place after formation and

packaging of the envelopes, while the envelopes are in storage, being shipped, or awaiting

insertion. Accordingly, there is a need for an improved method for packaging envelopes to

reduce moisture, reduce warpage and ensure consistently flat envelopes.



insertion. Accordingly, there is a need for an
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In another embodiment the invention is an envelope package including a plurality of

generally aligned envelopes, the plurality of envelopes being compressed together, and
a generally non-¢elastic band extending around the plurality of compressed envelopes and
retaining the envelopes in a state of compression.

In another embodiment the invention is a system for processing envelopes including an
envelope delivery mechanism configured to deliver a plurality of envelopes to a support

surface to thereby form a generally aligned stack of envelopes. The system also has a bander



In anot her enbodi nent the invention is a systemfor

processi ng envel opes includi ng an envel ope delivery
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envel opes to a support surface to thereby forma
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recen’é}ig}}e@ﬁj Fig. 3Cis a top view of the package of Fig.
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illustrating a nmethod |
Fig. 3E is a front perspective view of the envelope dispenser of Fig. 3D receiving three

envelope packages therein,

Fig. 4 is a stack of a plurality of envelope packages;

Fig. 5 is a front perspective view of another embodiment of the package of envelopes
of the present invention;

Fig. 6 is a top schematic view of a packaging method of the present invention;

Figs. 7-25 are a series of front perspective schematic views illustrating a method for
forming a package of banded envelopes of the present invention;

Figs. 26-33 are a series of front perspective schematic views illustrating a method for

loading packaged envelopes into an envelope inserting machine;
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invention; Figs. 26-33 are a series of front

w@eoospersi ve schematic views illustrating a nep¢tmusi005/032459
| oadi ng packaged envel opes into an envel ope inserting
machi ne; Fi gs. 34-48 are a series of front perspective
schematic views illustrating a partially automated

neti&od4drare & adics 9f haekrayenrechyr wheweatc Visws usiatingp pasfially
auton?itec?@éﬁgﬁ @@rlg%glﬁ%gé&g%m | Veﬂ:?éwn?é‘gpﬁfrﬁﬁg of 8o ifiseing
machideb;usir ati ng a fully automated nethod for | oading

cka envelo es |nto a plurallty of enve
" s 607 %é i FoTife O oRtqrsiees Torashrpire mwm@és%amg afgly
t Iﬂa%dlhkﬂhéa&“@lils @ nv810pBs intSa YRAARS BPEARIH dnserti
auto assenbl ed conﬁl?gg g?ﬁ%peé?lie aﬁ |gs§ A aﬁgﬁf%w e
machinieb.ust rat e an dlannnd or di agonal cut envel ope, but
the invention can be inplenented and used with
envel opes of nearly any shape or configuration. The

envel ope 10 of Fi gDETAED DHSCRIPITHORS a pair of side
flaps 12, a bottomflap 14, a top flap 16, and a

cdfigs: AA 390,18 stre a vaeclepaik) inl ltspslaa_s@mblﬁdtatndmssdmiechmndltlons

respe&n\%tl gllplg%) o1r ?,I%Cﬁl ﬁls%%t%t%g ﬁl?aég nd or ed? cdlgF]ﬁVee?ORe but the

mvenﬁbﬁ)\tardl@e inhseraamed aRbuskd villosdvelopesdlneatiB any Bigapt @p cohf@ghration.
|votable to an CE)en position to provide access

The efl‘éelPIPFe pliigs-ddvnd 1 Binciudss a pgiiob pide flaps bh@ hofem daps14, a top
flap 1@2319{15‘@6?1%\5&@15{1 Ps.( BRL Al ‘ﬂ]\ﬁﬁg %%g)oﬁﬁzl%l a:p a%g\{gf) AR5 16%re cach

nown nanner .
foldaldﬂ‘rondopmﬁtﬂm ctiten] pont@hdBeand @an be hdickesd @gpiher toqu\ﬁd@ﬂie envelope

de o nspa sheet-like mater|
10 Sh‘?‘f‘i% e 085906 |t<a>cé%n (g ahle toan Gmmmosiion 9 B@aﬂdaeo%cess to the
inner @{wlf}h@f thé) 81?46 150 d'ﬁl&‘ﬁﬁgsg ) e%dglt%sﬁé‘t %@Qﬁ@t shOwHPb seal the

i ncl"'ude only S|n e wn el t he addressee
envelepe Hjuirtbs soil- klnoWEmnam):r lnrtherilipsivaitd embbdideeng iye svivetbped 0

AR R LT T
locatlﬁﬁ'@ﬁ\dlaﬂ tRe BAdSssot DeAith dfﬁhe EingFoped. q{tgzvea/@r ithd éfﬁk[c?%qo%ay

system for storing and i ppi ng envel opes. I n tha
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process. The lid 24 is then fitted on the packagi ng

bé%esp2A and @ B-illusirases sytem for storing and shipping envelopes. In that system,
a packaging box 22 having a removable lid 24 receives a loose stack of envelopes 10 therein

(Fig. 2A). The envelopes 10 can be inserted into the packaging box 22 either manually or by
an automated process. The lid 24 is then fitted on the packaging box 22, and a number of
packaging boxes 22 (i.e., five packaging boxes 22) are inserted into a shipping box 26 as
shown in Fig. 2B. Various other methods for storing and shipping envelopes may be used,
such as placing two stacks or row of envelopes in a side-by-side configuration into a shipping

case, with a divider between the stacks/rows. However, these methods of storing and shipping



packagi ng boxes 22 (i.e., five packagi ng boxes 22) are
inserted into a shipping box 26 as shown in Fig. 2B.
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stack of envelopes 30 of at least about % pound, or at least about two pounds, or at least about

five pounds, or at least about ten pounds. In addition, each stack of envelopes 30 should be
sufficiently compressed to generally seal air and moisture out away from the innermost
envelopes 10 in the stack 30. For example, the stack of envelopes 30 may be compressed at

least about 1 inch, or about 10%, or at least about 20%, or at least about 30%, or at least about



pounds. Thus, the bands 32 should be able to wthstand
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u Eé‘ﬁ bapdsd? may be printed with various markings located thereon (see marking 31 of

Figs. 3A and 3B). For example, various marks, indicia, targets, text, bar codes, computer or
human readable information, or the like which can be identified or tracked by optical
equipment associated with a robot or the like (collectively termed "marking" or "markings"
herein) may be printed on the bands 32. This markings 31 can be utilized by a vision-guided

robot in an envelope inserting/stuffing machine. The markings 31 can be a mark located a



suction cups can act. Thus, the bands 32 nmay be of a
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o BT B TP N BT

| MiteGahdtthauie of fheeeﬁhkralbp@sﬂl PaItvaIthé elwao;ﬁ@do & bé Eltﬁcked and
stack 30 for insertion into enve%gfe i nserti

n
handlsql HrasEmigvesquier A corpRazed ed G¥HHgPIsh a%u azéalmiy as shown

. . r |

in il 885047 SEbRTRAL ol B GRS S0 Uy PO ST WA e, i

box o tbﬂelhm é8hernatihd stank a2 eh@wib adiigedis Ibesedinaibox2adn the floor, each of
ckage of envel opes 30 may have a

the P%@é’gflﬁ% f 151151%539&31%5 EPEASt RackagHOkHValgRER S0pran SupRast themgelves as
freestallgaelﬁ%eﬁ\l&é 'I?Hleaéhlvé{lo??agfm% ; Hé Qt%aze@?a Wwhe n%gﬂﬁﬁfég Nak %fé&kggdﬁs 10 of

nvel opes 10 a e envel opes 1 e st
that pacichgh éﬁaiWedldl 1ot &e ablepo be Gdestaniigy, amd wookipiat dorvwtand and/or

nonbanded. en opes.. For exanple, as shown in Fig. 4,
baCk‘%arataﬁ@Ee glérﬁg)‘]\‘[l?% 'Jg’{‘%ﬂ,}%d banded envel opes 30 can be

CrARbRENAY ti Yahadd SitifeafFhe pd&kggefa 3% aﬂBwE By tb Rxtr¥¥@Nimited

the stack” 42 shown in Fig. 4 is |ocated in a box or on

numbgehef efnlvgl@pes ls(hfph pmcessn@ lpsasm@@egnmmg amtliftinigagackage 30 off of the

stack {438 Bk B PB R in P e R 20 Bire e R Bielng logps engjoves
Thus e pableagsk ﬁ@éﬂ 10 Be BBIR] G411 biderigda cdiigineN el QEeRer b8d @hsier access

t hat package 30a woul d not be able to be freestandi ng,
to theyagkagss B isfrapyided r lnaadditionahendling enviamentisactbes lifting slafs or arms)

can b ersfaftégi;liétwg& tgg @5:?(,5%2 é%%l ?arcglo??}lyelééég 36? ﬂﬁdmlg@ gla&em%mpulate

ages act
the stack of enve:IOpes 30.

Finally, because the packages of envelopes 30 are compression-bound, a pile or stack
42 of packagés 30 as shown in Fig. 4 can be created and stacked relatively high. In particular,
the compression-bound nature of the envelopes lends stiffness to the packages 30 (i.e., in the
vertical direction) and allows multiple packages 30 to be piled or stacked on top of each other
in a secure and stable manner. This allows greater stacking efficiency and reduces freight

costs and warehouse space.



nunber of envel opes 10 for processing by sinply
gripping and lifting a package 30 off of the stack 42
woRoopasksyes 30 shown in Fig. 4 w thout causi nBCT/H82005/032459
tunbl i ng of | oose envel opes. Thus the packages need
not be bound on all sides by a container, and quicker
and easier_access to the packages 30 is prOV|ded In
addishoom n FigndiP; aenvglopp disnenses 3t may deprgvidesios psg with the
e
envl G b B AR ThE SRR BB s WIS 1T0500 Al bR ), o

upstar@ingSuce |p@ﬁﬁ$9&@xenﬁd@ahérylly bﬁpamtﬁﬁﬂﬁﬂte tlpmmip@gﬂ@aﬂél 37, and a pair
envel opes_ 30 are co%res& on- bound pile or stack

of opnoped; BN aLEE sige aanelirblwnEach sidegpang] ‘Hakeele cpranedd et which o
e L, BN L LMY ol LM it
siAisfshoves $n Fxg 31 thepawvklage disBénser 3%eis, configuheé ta/siptel aslaiedetennined
di rection

numbgyot e RN e S atovs Rovkoatn i Frihe BRGE R endagfadbiy il e

mannéfBhg &{vek%'ﬂelcﬁsp@hée@% ci s@ﬁmﬁzeattaﬁlahgp@rtqﬁﬁmgleeémmoﬁa fackages 30.
reduces freight costs and warehouse space. As shown in

The etedpe3ilspenser SAvedyogien bii @m@rgg@d tg lee@eV¢pw| deegtly & an

envr RSt e RN R BTS2, AT P @org e

enveldﬁé%ia@ﬁgge@ 90 kgl beanRtedIh 1@k leﬁﬁil@i: dggease!35y The bands 32 on the
perpendi cul ar to the i@gport panel 37, and a pair of

packagesrewktithen pe puirra Agmeyede Avaprarafongoulgthen mayerths disepnser 35 on

top Off:lla'l (2)%2? egﬁﬁgﬂ#g%b? %e%gréﬁtgﬂg Era\yggd fe? )1/ ?lﬁﬁ%lﬁg gﬁd ngeﬁg}qnaxmer for

easy plocR€ing.eThabse AAshsdispensérB SHinghis Btanhberedmes Iremﬁtlous movements by
di sp enser 35 is configured to store a predeterm ned

the OHQWG?%“ dﬂcré%?@%ﬁ@ﬁ@nﬁ&ckages 30 (four packages 30 in

the HVH% F%tpgqaﬁﬁpﬁ % I’Hf%tr ehcdib®ad I‘]acent to the

enve ope di spehser 35 |zed 0 transport
outer adget iopthe camslop@gieckd(y; Iaa;g@e ﬁfhp mmaﬁhwpﬂoagbddlné penatedy for

examélg,r agyagﬁ @Jetscgntgﬁl éw{}gp g eqr%]%glogg\étglclg Q 8 The use of a center
strap 3'?&‘21 %Fév‘éﬁ! &er—%lﬁﬁ?e%ﬁon bf‘th@%fa‘bk %P Eﬁkfe-loﬁe@ 80 duko {Helifcrdsed
| ess) envel ope packages 30 coul | ocated on the

thicknesya| thpeentirpodingelS @Bhe Fivelipgs di@. aazhmsaeﬁ@bfm: Kejeever, the

th b t Al
et e DR it B BV i QPR A5l e Hofopss 2
due to' A8 iRPdasEe Hkskinksst A eheldRMRh 6P Ee dnﬁel@ﬁesaﬂ() xgmeﬂ liaditd compression.
orderly manner for easy processing. The use of the

Thus, dhespsered shraiss32 which are ned deratedras thecsster eﬁ@puew@gges may be desired.
The c:grﬁo mﬁ??ﬁq@ é g?mf%g?%g%ea @&ﬂb ngﬁéf%ﬁﬁ%ng ﬁbgﬂi%?(l"% ot straps

provi di
32 of Heladag&tenlt @€ mg%d3ﬂdha63m1nd&dl &8 of a Vanety and number of

combinations of straps may be utilized without departing from the scope of the present

invention.
Figs. 7-25 (as well as Fig. 6) illustrate a series of steps which may be utilized to form
the stack of banded envelopes 30 shown in, for example, Figs. 3A and 3B. However, it should

be understood that the method illustrated in Figs. 7-25 is illustrative of only a single manner in



out er edges of the envel ope stack 30, a single strap

32 may be provided and | ocated, for exanple, about the
w@ewbes1735 of the envel opes 10 of the envel opePGL/E81005/032459

30. The use of a center strap 32 may prevent

over -conpressi on of the stack of envel opes 30 due to

the increased thickness at the center portion 15 of

which the bepdest eyeloren30 may b gesgabled. ansbyasiougigthsy aysemplygmethod or
steps ﬁfa& h%rutﬁltz%@ﬁ) gégerﬂﬁ)é or l:r%a q{l‘%@ﬂgﬁ@ gﬁ\?&%pse@ gg og b, rgfetnhléwentlon.

I'cl éen npressi on o
[ m:srs%mdntﬁhg Gkﬂ&&sm&td drivelopesiney beﬁompﬂeémdeliannasus’iﬁ)g a

whi ¢ reSS|on Thus,. t he use f straps 32
mechgpz asg?lgl%epn bt @Fnxelope slagking glfaclafle &\%ﬁ

embous eﬁﬁ #leshvdshe s-{_&‘f(lrfgqﬂfa&ﬁnesig 1ﬁ91uags é?’get Ef ﬁwreer’cd'r%al%lral wheels or

I n combination Wwth one or of the outer
discs st delpsrBgpidérs O docatedan thermpdtof afsuﬁpchtabt@/branppcﬁl&urface 52. The

ante S5m0 8 B AN TR S AThA 358 & oo

less s&ﬁ@ﬁﬁnﬁ& b BeoRISERMesikdiMB Hdtethe b gurdticgiPof tBS pieichlaffachine
ilTustrate a series of steps which nay be

6)
438. E@ph spizad vhes] Fhbingludpea sat o€ kpival Slotntleektentieg iopegengpl circumferential

dlI‘GCt% \(ﬁaé;h og t]{ljeosr (r:"a @gig (‘ﬁ i a}{agg% tosr% ?alg dan IeBrll\feEE)t\AﬁHef‘rg%l by an envelope
feeang @Svice/(ndbstiovn) lab thetspirili wikeehf 500Mdkate abosit ﬂrdue:eﬁﬁmmto,s
i nwhi ch the banded envel opes 30 may be assenbl ed, and

v R owles t%@mmea%esté?rbﬂa%% PPN, the S@p@l yrhselne0 gieirpiageddn the
directich & V&B&% A@ @ﬁ@of}@ﬁ%ﬁ% gﬂ)@ 18{%2% 8§an diiggtnlﬁg the spiral

presen nven i on:
slots Seh vethe ppisaletycelses 0c oayth epira Ivdlebhl’ﬁﬂ)qﬂss,lﬁﬂrmhahe slots 54 of the

nechanj zed assenpl y, apparatus_ or envel st ac
Supp%@ﬂfrﬁé T, oKt gags Of P?fﬁlsq!walpaa 18 56 Rl th ﬁ@raﬁ wheels 50
contabR ViR Q)g?oﬁttﬁﬁé‘ K9G tﬁé the %thsq ﬁ) &Rtof ale s@'ﬁﬁﬁsﬁots 51 upon
ee s or

cOo- axi spiral cs or |very spi ders
continupdavtationdf theepraldviklss0s Up plos manady, es envelpppdd tre fed into the

A 9 CRTER 0 N RON O N

contllﬁioukl%s(ﬁ%)&lpirﬁuﬁfgthP@f FQ@I’O S5 1Hes: hﬁ&gtabﬁe gt ch

the ¢con uration of the i cul ar i ne 48. Each
sphathp spirelevhesls ﬁOrc@numestoaot@@t andfdesml? faivebmgt 50,3 plartlal stack of

envelgé(es g Ssr,}%‘ln' & &h ﬁl agorl g‘?l &ng C@"tl% rttl%aé %s tglﬁ spira wcheels 50 as

an en@slyHd @élﬁlef}f\me@idmshy Roweryahapal ke kpical dsﬂl‘ébl@ 80( W@ious other
shown) as the spiral wheels 50 rotate about thelr

metheds o dgpositingsthe eavalonss rlomt%@mmif@ét teble S2tra@Kbagilized. For

examg]f%feecédu(ﬁﬂl whi§ of B{hef"élm‘fﬂle&év? eégré & tg%z%é ggp{ %ﬁ]?@ﬁp? %ehvery

i'On’ Of "arr ow A 8BS envel
mechaiisomno depdsitghe &)velspes 1@dn thamppdnet@psi 5ml slots 5 1 of
t S|ral wheel s 50. Aith(f pi ral, wheel s 50 pas

ﬁaﬁe ph%stgcﬂ%]g%mgg}ng? $ He udes a horizontally-extending backlng bar 56
whlch is coupled to a backing bar support 58. The backing bar 56 engages the first envelope
10' deposited on the table 52 by the spiral wheels 50 to provide support to the first envelope
10' (and subsequent envelopes 10 deposited on the table 52). The backing bar 56 is movable
in the downstream direction B (i.e., along the length of the support table 52) to accommodate

the growing length of the partial stack of envelopes 30'. As will be discussed in greater detail



support table 52, the | ower edge of each envel ope 10
that is held in the spiral wheels 50 contacts the

W@ apost7ss abl e 52, thereby retracting the envePOpESI05/032459
out of the spiral slots 5 1 upon continued rotation of
the spiral wheels 50. In this manner, as envel opes 10
are fed into the spiral wheels 50 at the upstream

below, d@dzlapleing@ar bheanshaystrpeted Gishen®d g iisceatrilayis ﬁ}ltf’ #he backing
s 515,00 98 GHELib 0 b 455 UL oSkl

whaeehs sgifhl aditls 50@ohtdnuicab degositravelepasiitorethe ehsjestadle 52, the
.a partial stack of enve| opes, 3Q" is created on the
partial giple3 &5 gontimugs topgrowmiddhe ackingdar pp faveadewnsifrankigiapggmmodate
S ehi .

tho pRER ok 07 AL PN S RATEST S SFEiaIPE AATLER of BB RE 20ais
createdfafidep psidticngirtel aumbeedimpeslopds kihire ladatedsmphe stppoatthiede 52.

52 may, be ut.ilized. For exapple, ,a vacuum el _or

o PPN BF R Rikeih B TFg 0 B AR BRET BB Ppestc) of
generfl®y Var8EAl1y B ne ﬁ{g?ﬁsoalﬂeanew set BE (602Y 60108, G1) 8 ééﬂ%@ally

support table 52. "The envel ope stacking machiné 48
vertical brictded fingays.i Tomurpicr yetof fingeth A itvdedes ay vpsireapaihpTepper

I S.coupled to a backin ar porit 58. The bac
fingery 3P5 G ITGEE PR & P PP TR o DA 1 EHAUFE ol YniBpfrefingers
58b. WadfehSwpreY finB&s SBiafeﬁéouEfeﬁ% 8n B dr FingEoMufes2s biPaE ok Bgured

the first envel ope 10' {and subsegéent envel opes 10

and logefsd $0 fitbetwiven He sletnpé obip supneet BRleeng bar 56I is
U bR SRR PLER L5 g Safokly fico o BRgnhEs oos o

downgifeani pedr bEloglehfingert 6@d,pad twaintahrdiatopaisrofdbwpesingdts 60b, 60c.
i be di scussed_in greateg detg&lgelomn t he
c

As [
All ofifhe Vigvs‘f‘g fipgersf ase poupded teprlaweilinger piate 64 adbare spphgired o fit

: : .
e 38 Flnd Byt RE1092.002 R BREL S0 1y e
are mpwebild incnvertisal iivectiqi rTaladdities|as Wil be didciisned it gredeepdatat] below,
envel opes 10 on e. s ort table 52, the _ parti al
the 10§ ERED00 B B BE%Rﬁﬂlaﬁadtdﬂams%m oS se
TRy fR &gi’&ﬁ%ﬁ L &IB. HOHR GERPTRGRES Sl e 1WA el BGKr dxtended
As can be seen in Fig. 9, eventually a full stack of

positiem\antl tipelows0 fingers 60 et shdwafin greirdoprerotottastedpobitomblarthis
of envel opes 10 are.l ocated on,the support table 52.
confighicatfiy e SR PR BF BET46 IOEFS SRAGTE e 8 TRl RAGaRe I of the
stack BP@Rielopes 368 Oh&sthe 5186k oP&fklopks IR @Izakdsythy a%&fe@ﬁll pa¥r of upper
oriented fingers and a | ower set 60 (60a, 60b, 60c,

fingers 683, the bepkiieg Lar|5p oge be reeicted igfpithebasdiing bag evpportiife as shown in
. r fi r ' t.r i £,.0
pis. 30 o OGS i 36 SSRGS RMF GREHRA, e

allow@Getrautidn f the kg bah 5@ witBbutQauipp esl1dpsO0Lths stadk 304l Next, as
of the_upper fingers 58 are coupled to an _upper finger )
can bg;gegpdn 1. 16the gﬁ%q%hqq 3g.and fpacking bar support 58 move upstream to their

home position adjacent to the spiral wheels 50.

As shown in Fig. 11, the backing bar 56 is then moved to its extended position. In this
manner, the backing bar 56 creates or defines a break between the stack of envelopes 30a and a
new stack of envelopes 30b which will be created as the spiral wheels 50 continue to rotate

and feed new envelopes 10 onto the table 52. Thus the upper fingers 58, lower fingers 60 and

10



and | ocated to fit between the slots 54 of the support
table 52. Simlarly, the |lower set of fingers 60

WO p@b8iFss an upstream pair of |ower fingers 60BCT/ES2005/032459
downstream pair of |ower fingers 60d, and two
intermedi ate pairs of |ower fingers 60b, 60c. Al of
the lower fingers 60 are coupled to a | ower finger

backige e Gloegiher ARl Bgchasisn, althewghewaiioup ethsy gructures and
- 54 : t he upper fingers 58
dewcg% gﬂpg&g@h?%%ﬁlé SW&@&%\??@%@ in a vertical
di Inené¢diaiely alfter thediatking baiess indveli¢o its sxtesdichdsition, the lower set of

reater. detail. helow, the |qwer fingers 60 are npo le. .

ﬁnge?%w&{ A éalﬁFglsé‘?fB é‘i%q%‘ﬁﬁf @BWPﬁeab?ﬁs&iqnetg fisgnger (PR e)pﬁ@i/eag)posmon
ey . :

such BRI 1008, &1 o iker260 bRAIP ARk DARIENTH: (08, A hppor
table SR ngd il Bedimee, showpper settolfi Eingerks GRes rained teits appardor retracted)

BB g G B o AP e
30a. Fie 13tiBedrah 1P P andRver GD & IR Els @t the3fare in the process of

. envel opes 30a engages the upstream pair of upper
beingf aygste tiBruppehpoBBens s darbeseerciatipel 1y trerunpeedS pd lpwer 60 set
h i rt. h in kBa. 9. The
o B8 g APl 13 R 51 B Fpp e o
envelope 16'todiee s3abk, ofteheslepas 30k lapieREmE Elbicit the updtréaRupper pair of

backi ng bar 56 w thout causing collapse of the stack
fingerspiBa engage, the Foptnveloprs d @ Tihvs Frapgement angerep thak fhegnpelppe stack
: g j Ve o r : their
30a P QeIR B pEE S MO uHRk STABRTEl e SRS SR LERRER.
sHagnl2 iluirages thd pppdrectafdiagan I8an titr fudlytréteactetiopmitionpand the

It t ended. position, hi_ this .manper, the packing bar
towes? e bR oG i Fnlexe éé’RSIB%‘%-V\E’ethlstsF?éeég%ERSWn pair of lower
ﬁngeﬁ%ﬁq’al (%&eﬁsilglgein g[gi 19% %%&}e@cilﬂj a%EntecP‘ﬂfé o%: (e} 5 l’)\’l@i't.%,l"located

e created as the spiral” wheels 50 conti nue
betweentthe slacksB0hcHlb) ndhe ertereledpéspaiOofintwer fihgers A0 engages the leading

Thus,t upper Jfingers .58, |ower, fingers 6Q andbacki
envelggt Torgt s SRR BN DliTAn Hiy WG AP LAP DR IE At GHctween the
finge¥sB0a060b. Ot her structures and devices may be utilized
as the separating nmechani sm | mmedi atelf/ after the
batkiha gpibd wiselsiSy) aeptives togotatesandeeshetwglopes 1@ pute, the support table
. i is raksed fromits ] ower (or
52, U063 By ¥ ld DA % 5P By B B bl commogae

the n¢yolsHdréanet] sakhoftednaélopdre3dbowes. 13atlugttatdsian@er §adOof envelopes 30b
protrude upwardly through the slots 54 of the support

creatqdgi, s gpanngy, Wti'llié_ﬁ% baaking s S0 @R laypsert efdingsts G0 mgegdsdownstream
l2 00 I |

o eSO LR 0T LEAES L) PO Al o

envelopestMatis tnagped beeveehalokumtreanvelanas od@mgefsi@Pa ahd the intermediate

. illustrates th er 58 and_ | ower 60 set of fingers
pair of lowe, ylgglfseé()ﬁant%p Hﬁg‘cﬁa&gg gnyglopes 30a ?s simultaneously rr?oved
downstream along the support table 52.

Next, as shown in Fig. 14, the backing bar 56 is retracted inside the backing bar
support 58 and moved to its home position. Fig. 14 illustrates the backing bar 56 and backing

support 58 en route to the home position.
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bei ng noved to their upper positions. As can be seen

in Fig. 11, the upper 58 and | ower 60 set of fingers
wae@oosnTsi gured such that the internedi ate pai PCD1S2005/032459

| oner fingers 60b engage the front envel ope 10' of the

stack of envelopes 30a at the sane time that the

upstrean1u8per pair of fingers 58a engage the front

Meethopa in B1g. 1Tmse thebackiogdar Seissgiusredithats home position, it is
moveg @3’ ﬁ% Qﬂgncfeg%?agee %12 Ol;uﬁ fﬂ&ebacki % b%‘ 86 ﬁeﬁl’f‘egttﬁice:bﬁéglp ﬁétw%@u the stack of

ower Ingers~-are ral se

enveld)ﬁ»dslmb raﬁﬂ&ﬁsﬁeblﬁsthkﬂnﬁl’enselb &f 3dcito Beerealted. iTh aﬁdtlabli dsehh Ye seen in
retracted g tion, and tﬁe | ower . set of fingers 60

Fig. lphibeupper seyo SHESFRRSS Joesred ghmoppd torftssexdnded posifien &nd e tower
sets of ARL&E '901%\7\1% edfor & td 1O ERa5te8 PBsiki S %f 'eﬁvelopes 30ais
1g- 1 F] ac

are 1 ocate adj acent to I 'ng
therel(yi hedd in pla«zedieﬂiednﬂhmpmreah@m ﬁa@eﬂﬁﬂgerﬁmﬁ) and'lfhemtermedmte pair

of uppd SRS JBRvaRL tadH oV Elats Fk PR 18 mALE bGeen gt hagking bar

56 andl BlAlRIbAS pafrr 3¢ Jdp}ﬂefr f%?é’r@ I58R. eﬁrew 1R 1@% &%Y\ﬁﬁ%br& B&is moved
fingers 60a, he ‘spiral "wheels 50 confinue to

upstrqam b}l e daitf)mwi e@zﬁﬂ torfhe M@q!ibwj 11?3 sackoofteneclopgsiidias 3Qte@lige 16). Thus,
the uh ot O AREGH B sren it o pPREE haiicnfile i B0ErScbOk fingors 60 ar

re-sethew y- creat ed stack of envel opes 30b. Fig. 13
illustrates a new stack of envel opes 30b created in

t HisshawRde Fig. W the laveer selcadifigers0 & thendaisedwirmeyad tgftheir
exten&éc{/‘\ﬁgo;s t:f:orng gﬁf}ﬁg\ﬁ%{ju&g%y\%toﬁ‘ %ﬁg&g gé %f F%LE@R ggtngﬁég Jcotstﬁglr retracted
positibhg. STheaupsatan psit aflowek fiapsrel60p ésot 3Dewn & FigapPeds located upstream
of thei ek gy Aot BLb roo R cHicto B Rdias BT, b saghs of velopes
30a, %B%@re%n&ﬂ‘fﬁﬂléb@%%ﬂ@&ﬁ thSvatds g?@?%g&kﬁeg%}\é ®0a, 60b, 60c.

wnst ream along t support t as shown
i INefgt,@s stiebyn trhisighbES; las thy spanl whedls5G mntiauda tdrotats ﬂréebab]hag bar 56
hone

Ki t 58 and d t o
and lqyy% S no% }r}gﬁ{ﬁi@ﬁﬁ‘?‘%sd‘%"ﬁ@%gﬂe Eq?%%oggpo tgﬁ gragh ;héle UWick of

enveliﬁ;_xbﬁé B@Et TAR RftetnOftr&rdcfoh BEd ROVEM BRI OBhcRE gﬁﬁ?‘ﬂ@ IbWering the
[ once the backing bar 56 is returne

upp errﬁ@rﬁ@dri@wmt 6Gosets aftfingsrspmpeihgtibe lover esttod rfnitgersé@alpetrm traising the

at t.he bar 56.define bet
upper Hng 105 £ (36t BE B AR B fbcRe bt B SogRu R fie o0
downé}%an{ 1 REomdakte the AdWestidthdid SMenvalSp&BVANE répeeBd uftilFAnther stack
t he upper set of fingers 58 is |owered or noved to

of en‘fql@i)eé)%%m@?t?fb@ﬁ shown iakee tlRe | owner set s of fi nger s 60

kSRR TR o 5 RS AR PDR, o080, 0
locatddesnthe sugpott tatsls 52 e Hisweatr, oDEoutse) afiy ﬁmﬁg@roﬁ sﬁ81as ahghvtlopes 30
may blenctreearterzle c% t%te%ulg)p%rtr table 52 in the desired manner, with simple adjustments in the
fingers 58, 60 and table 52 being made to accommodate the varying number of stacks 30.

The machine 48 may include a robot arm 70 having a pair of left gripping paddles 72

and a pair of right gripping paddles 74 to form an envelope stack moving mechanism. The
robot arm 70 is lowered until the left 72 and right 74 pairs of paddles are located at either side

of the downstream-most envelope stack 30a (Fig. 20). The left 72 and right 74 paddles are
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of upper fingers 58b, and the stack of envel opes 30b
is held in place between the backing bar 56 and the
W p®bi0sEns pai r of upper fingers 58a. Next, theP¢DWE2005/032459
set of fingers 60 is noved upstream by a di stance
equal to the wdth of the stack of envel opes 30a, 30b

(Fi Thus, the upper set of fingers 58
then n@@@gﬁwmds yacémthqsto goppresethestagh of arvalepes BBa theygbetwiesn. For

examrlﬂ ds sﬂ 116 ? gr @16 gd(ﬁ%st 7‘%, 25 tnag/o r&ss gfxéysta%r(z %/Oegé]&n a width Wy

to a widtRi IW2 m&me&u@g)ﬁabﬁbmﬁﬁth%ﬁl&ﬂ (1) Euhtfngtﬂﬁdrpaﬂéles afay apply the desired
fingers 58 are raised or noved to the

tract
compisssion fyihg stapk ef epelapen Vs and smultaams Yfft 3 ﬁctsg’at B0 to grip
f
tho stk oy Bign Kinmb ol B HHRRIEh PR AL B BLE 72,74 and
robot tume 76 nzegks mbvabived aop’eellﬂﬂe\by satowmmng aybindémeatotonam sicle

bet.ween the vario I r fingers 60a, 60D,
combiggOTRN Rt Ao HOS Herasge e Koqun thECGE Car ' wheel s
SO Ak sRen fﬂl[goilafﬂ% didtk JIREFIIHSLsHBR iPRAGTSY heWsBot 88h 70 and
of fi ngers nove downstream to accommpdat € t he
moved :readlrmtloofperﬂwd@nbcto bt nervemienpefshgervelopss slopathesupport table

ti,0 t he. backin ar
2. AMaRthdbt HeSe A TBESTHR soBliute B e Bpleints and coua aiso
be moved ig dtrmldnwleﬁetth@ﬁmﬁzbmeﬁr& cB0clbpsital @fthe E@ipditigble 52 (not
t he upper 58 and | ower 60 set of fingers, and_ noving
shown WeFiBa¢Ri AdelsampessedrnvElone stagk 3psis shapasisioned pramn banding
p

dev1c981cl92{i[{&91g%h ﬁ)trtapﬁlé%gpﬁgfth‘gbgﬁé ﬁorggé(rg @bags:shg% ﬂlt glg. 22, the
banding éatl&d7 @mag hoolidel apdi ¢f bahding Poeticnsty8 aniata spf)oll-'df@andlﬁg

jllustrates four stacks of envel opes 30a, 30b,_ 30
materigh ipcpigd 4n ap agRcicied bewbaa 50Q) SSFAZCFPTIPREHSYE RN spool of band

_ materfaP 8% ?sef % ﬂltﬂpsﬁtergx Kff a an&ﬁ%%h@tﬁig\% 83Q¢ BB Hfding portion

create on e support ta Ie 52 sired manner,
78. with sinple adjustments in the fingers 58, 60 and

tgble 52.b d acc te the varyin umher )
oASSHQRR 1 Bt TH1BE RaRch RO ) i IRTTAEVE P Cairfther untl
the ouf&} eﬂ%&’d 6¥dhé stﬁélt b1 Qlveloptd 3(91rdr9 mcﬁﬂzdﬁﬁ‘ﬁfg 89difg PBAIng 84 of each
pair of right gripping paddles 74 to forman envelope

bandieg a@tfaonﬂ@a | g;: treadsenfi |b§ndlng’ matarisb 82 a@rﬂwwt)ghtsnddcdmvw wrapped
7
srounf B udy G { o bbb el REE B3 Gl g aanerea

to thefk@l Qs B8Garh Hiedband®}2 arbied tifstackdfanvklspdiBa Tetrapan tleshvelopes
aret hen noved towards each other to conpress the stack

10 in the depived Bpfe oF SomPIEPBIbet ween. For exanpl e, as shown

38'hﬁ ?%?n @%d&ﬁw aégth%)?ﬂ@% %$HP([ ﬁ'l%u egéZIS%eQ‘ §t§éﬁ(3 Oa, cuts

the banms BDo the pidper leakth, gapaeudh ehd bf thébapadd |aﬁ@ amyesabmts or

t he desired
otherwise couples the ends of the bands together. The banding device 76 thereby

mechanically or automatically forms the band 32 around the compressed stack, as opposed to
manual application of the band 32. The banding device 76 may be a Zeta 144-01 bander sold
by Palamides GMBH of Renningen, Germany, or a B40 bander sold by Band-All Vekamo
V.D. of Holland, or a US-2000 bander sold by Automatic Taping Systems AG of Zug,

Switzerland, or any of a variety of other banding machines. The band ends 32 can be coupled

13



conpression to the stack of envel opes 30a, and

simul taneously allows the robot arm 70 to grip the
w@@ek3obs envel opes 30a for novenment and subsepgENg2005/032459

handl i ng. The paddl es 72, 74 and robot arm 70 may be

novabl e or controllable by various air cylinders,

not.or and slide conbinations, linear nntors and the

togethgr)i vaEoysqnpmers, Rirhvas hiest wiFasaie welding, eluing emashgsive or the like.

f I i I
1 n o ot 93 a1k EREP U RNB bl By bR Prnied
during loe immme duateiy plder tbhhae eadaiggpesesal Attgrmbtedy, shippmdingtadtbeal 82 may

52, t st ack of envel opes 30a coul d be
bepr%?qlﬁﬂawgﬁgh ‘?elséﬁ‘ii $%ace, and coul d al so be noved in
a Al mafchicanbedd, ad gk 7@%& BEh iRy SRS 1Ry l?f,nﬁ‘tﬁiz‘%@ %? corgpress and

along the support table 52 (not” shown in
grip the npveéqs@@CétrﬁQel bimveymadlde&w pthet mthqd@maofuhwédlzgdmtomompress

the el%xﬁéopg gﬁagg 38% Of?)le é}ggglfpd? élmp ccg'r L9 11!55?&& 89 | lélgeagtilcﬁceﬂ% between a set
of pldié) et ﬂﬂtlﬁ%‘t&ie&ﬁwgﬁ pEBidcl B0 BRedh Ppdif opéonbaxrgﬂi%wmus In addition,
portions 78 having a spool of bandl gg mat er | | ocat ed

the bmduwnd%{s@&& mexhe phiade pnrpeche steek abenvelappad @arehile @plying the
bands 5€ Spool of band material 82 is fed around the outer
perlneter of a bandi ng opening 84 of each bandi ng
POTHel banding.deee I6 oy 1iod nédegsariBBappl Bothebadinsp piatulltatdttisly. For
78 are t.hen noved towards each other until _the outer

exampley a apging devieq AeRavane eply @IsBigtsbandmeqaation ¢ may be mtifiped, in

. i | Hid
R L e L e
32 to dnpthmmlp pﬁtheaﬂnaelln;ie sthek 30:4 €Df cedgpesifohlyt zhsanglb dakd B2 is applied to the

enve bands 82 then her ed
stack(3) CRYRBRESPUR L. 3 PSR il FRPREmEn: Sh1t ) Thefs qhaine davice 76
with slﬂy%l ﬁ%?éba?ﬁ%gt 15brf1§ﬁ a8 feddnR Bikysh.Opes 10 in the

deSi red state of conpression. Thus, the bandi ng device _
7 Afigrdbsbaride 38 anelsscBlyaapplind ta the eawepmmcks&(acmemadmg portions

the and 2tothe ro ch d
78 of Jb¢ Sanithe RS 3o’ e b SR rbSORS S il 5 i e robor
arm Meftsetne Baritfed shek bavgkeldpRy 8046t of Bae a{aza? GloRDthd %‘dh&iﬁg dbvice 76.
her eby nechanlcaluggor aut omati cal orns the band

The rslzot@mdﬁd:atl ieena)pgsrtbe bended staek of we&mﬁé%m ashipmugontainer,

T T e e

emboBandtit nlg@mn iR NB8) the ﬂﬁckaofﬁéﬂdéﬂadiﬂelopssﬁ@h 18 Yod3esddn Albox 80 for
Veka V,D. of Holl and a US-2000 bander sol d by
subseguen gglpp@g-rg&e,b@x &0<en hg q;q@ lstgez gyl may have a footprint that is about 3' x

3' or about 4' x 4' to provide for a large storage volume. This footprint is about sixteen times

larger than the boxes 22 of Fig. 2A, and about eight times larger than the footprint of the boxes
26 of Fig. 2B.

Although not necessarily shown in Figs. 20-25, as the stack of envelopes 30a is banded
and placed for packaging by the robot arm 70, the support table 52 may continue to fill with
new stacks of envelopes 30 and the stacks of envelopes 30 on the table 52 can be moved
downstream for subsequent gripping and banding. The robot arm 70 then lifts the newly-
created stacks 30 away from the support table 52 for banding. By lifting and moving the
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Switzerland, or any of a variety of other banding
machi nes. The band ends 32 can be coupl edtoget her in
wQ a00608555ranner s, such as heat, ultrasonic wel PCTYS2005/032459
gl uing or adhesive, or the like. If the banding
material 82 has markings 3 1 |ocated thereon, the
mar ki ngs nag be printed during or imediately prior to.
stacks gE elbfﬁgmeﬁé pYvay. em thasupnogidelley2, 1 Haehafr befwieen theicantinuous

ot ; . : _ .
o BE TR pHE LRI s BobontGppbe RS e g poces
(whidbeis ah iternetiertanatom) i sated) dF g dxlampl’eﬁF'?ﬂ ' %bl&g&t&hﬂjli i‘llustéates the
30 However, if desired, . other pethods maybe utilize
packigs ToBPRHoBs COmPESSIAR B HFBUDESR- J6aevep it doeirpitbe banding process
. I _
may GORPHEHT o;sr}scésb fr FRNAHARG b la%&glee%gt@ g%%te\éggcg%gg?%éesn@; as they are fed

pl at es, routing the enve
onto fheisupprfrt @ble\i&r gi ng wal | s hi addition, the banding

devi ce...76 le t .t he. f .
erlbaraes Hat T RisGphRyTgR T HaAds Hobe L g e

stack6l8¥ Rlopes B30 thebaRBee d6AEd 16, ad@ e phelel iR 8eBdacks 30 into a
si nul taneously. For exanple, a banding device 76

box §0a\Heveevenlifdesired fye eobohaansigaybe utilined7 & paryickler, a first robot arm

Ak 1) | ' LC t t vel.opes 30a or
may i e Sy ol el A0 e ShRGT e 75 B BRGR o B o e
bandidg de0ich 36 vherdthephrettagd € VEAeORet ®baicdm3Aay tHeh plad tisEbanded

if only a single band 32 is applied to the stack of )
envelgpg slpeksda a SgBPQATYEStorage Keaign. 1§ seqead &phst @rmen othef lopiligg device

e
sy Sk 28000 ORI Wy bl 4G NS o
80 orsitarstiragedpqaitiond This héthod b/ hding and baddiBdd.e. thgvo discreet steps)
rtio bapdi ng, devi ce 76 nove away

) di ) 78 qf th
PfOVIB?SQ%ﬁ a@i&%%&ffﬁ%&?ff%{smgwﬁow ¥ guiCker Prograsinge r obot
arE@lec%{sjl )bia}t;:fn% tﬁé‘ﬁaﬂﬂgﬂ @g%lgﬁea&é%k@fzo SOMR!HBRESS P e Qa%le@%nvelope

and romthe bandi ng device 76. The robot arm
stacke 30 ntayde piicad &1to kbipbeardednisinack cafugatpdalacibesrGamtdimers, plastic

e o T T,
collapssleRER O b Rk BB s, tHe Eallding Eg})/(st Jség t?élﬂ%‘s}ﬁ’ﬁp R2548%ustomers

envel opes 30a is located in a _ or subsequent
for usgh Qs g, envplePpoX0 8B consimird, theistaskingrixe's cambe frdgedrradaeturned to

i At ' bout.3' x.3 or about 4 4' to
the el BBl Bl 7 (s o ¥ARE G orsfrdipe Gocuet
from deauistogiext erwpblnistht BaGRI32t Réund dach bavedspedtachi30Fi This provides a

. .2A, and about eight tinmes |larger than the footprint of )
signifigpat desxease ewatte mrgparodto yarios hekeses othes veapping mpterials in which

prior élg %ﬁg&&b&s %jlglgbe I?agkgg%d %désﬂ@d,%@ﬁ&egfso P %ﬁilep thisag% %gntial%ers may

be located on a wheeled dolly 83 (see Fig. 25). The wheeled dolly 83 allows the box 80 to be

easily moved about the floor of the manufacturing or assembly plant.

Figs. 26-33 illustrate a series of steps showing one manner in which the banded
envelope stacks 30 may be processed by a customer of the envelope stacks 30, such as a
commercial envelope processor, and how the banded stacks 30 can be utilized with envelope
inserting machinery. As shown in Fig. 26, a forklift or other vehicle 100 carries a container or

tray 102 with a stack of banded envelopes 30 located therein. This tray 102 could have been
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and placed for packaging by the robot arm 70, the

support table 52 may continue to fill with new stacks
wobtooenysbdpes 30 and the stacks of envel opes 3BCDOS1008032459

table 52 can be noved downstream for subsequent

gri ppi ng and banding. The robot arm 70 then lifts the

eHeV\'A ycreated stacks 30 away fromthe_support table 52 .

loadefl gyittherryglong Pagkpess 30 indle BrmersP WY [ Fiest Ztand %y and then shipped to
i i ! tainer 102

e oL DRGS0 AU LD LB RUB P b Pk Pontne

underlyobot/aim . jEekabesardll 0dris hiowalsle pyto veridwsddoa fig@ratioags, and is

. the bandi ocess ichis intermttent notion)
Shda]?lg oﬁgérésgaéa?qe E{gpg é’%&ﬁé’ﬁgﬁdﬁl’—qa&? 1(_%r'1s,chenlat ically
|| Adglobal i ¥id. ng, DReHRIREIN T80 h&MoadkRTRE 654iA8 A2Gn the
bandi ng step. However, if desired, the bandi ng process

appropaipteecasion] the [foriskiit 300 ¢elsackidawhy fhmohedentainer HjZpindghe robot arm

104. Ty S pL o 50N For PR, i vt P5ioe e R aldvgope stack

30" toshyestifega. Wit s Bhéwis in il €28, GRkOfobat ahmy’ Q0L@igsi M9 1iRehe envelope stack
stacks of envel opes 30 to the banding device 76, and. .
30" Fhenobpt a4 mey g@ﬁd@aogs ganping bitingtracas energping and lifting the
vl .
envelrlggér’“?tl}c{@{J Zf ()a . ?—Iogv%%r; fs?ltdorfre\é%‘g{o%gﬁ%t%g??@%nﬁﬁghj Eﬂcllﬂdzeggpldrghty of
vacuumr hotionrcaps Rdatsd deksonIBondtHowa) whivh eigpgotht bhuadB2 ob@ands 32 of the
dtr ansg 'rtE'I’I‘i hem to_t he bandi ng, device 76 where they

stack 3 gnYeloRFe ovithgtobpbast 1%t i #rRAndHERDsIsgek of gavelopes 30"
F"‘Wé;&das%ﬂkfﬁh APFi h%@fﬂ@%tdcﬁ of ch IR 30Yis ?)gggal% above a conveyor

ocation. A sec robot arm or ‘ot her I'ng device
table 18§. Theamn it @hthpo positities the stdeldofenveloppe3 @ adkscdaveyortthlele 108

t tarage locgatiaon int box 80 .ar er R
end ryERREHE o5k 5F PEYHorsR o arditod Sy oiriy e Thimsehgon in Fe
30. TlHe-cBnvdydr tabR HisseéRahe ShaPSH criReRYLIES1RR AU EIOR aldoMistream

buffer "and may all ow for qui cker processing. Besides

directigrafor prpoessinginidie ¢neslons iopetisg awkkingd12.nAlthmatey ¢l ®bot arm

104 R BRE ENELPRF o020, 3% TRV BhAER Bl By g 3

(ie. 35 aatlksy. ThispRiyean GRALRItARESorR, Fhackvdyer b dirbd&Rtems, to an
t he banded envel opes 30 are placed into |arge,

inserténg maghing | Brerrebyicirani 04 mauirn rwmria s confrana 12 ke aeptinue
loadh&%%}él%ﬁ%gy stﬁgk%% OQ)%‘LUQ‘ % %Bﬁgeylo? tatoneel @é#}ﬁéﬁfeﬁﬁé ruse.

envel opes are-consuned, e stackKing trays
cdn nbmyfenl €lept iandtinginachiads, o outee oecarbiofi®elope receives an inner or
rmnu{ act urer {hgr reuse, In this case, the only waste
Hhe)

returry gnvglope thergin g ihge grbpflimentafdhe pesent inveniien, tae outer and inner

! . ) _ _ St
eGR40 B PSRBT ENTALSEED SRS /50 0o o
banderloanyelopeks 4re shawvn ausnvbipe stacks 30 et theimppbagledehedopdsare shown

as enygday s T Spesfokios gpaine P SeBTkhe contai ners may
Accordingly, the robot arm 104 may be utilized to lift a banded stack of inner
envelopes 110 (Fig. 31) out of the container 111 and to place the lifted stack of envelopes 110
on the inner envelope conveyor table 114 (Fig. 32). Next, as shown in Fig. 33, an operator 120
can lift a stack of envelopes 110 off the end of the inner envelope conveyor table 114, remove

the bands 32 and place the stack of envelopes 110 in or on the envelope inserting machine 112
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be | ocated on a wheeled dolly 83 (see Fig. 25). The

wheel ed dolly 83 allows the box 80 to be easily noved
wa@b@an3t’ie fl oor of the manufacturing or assenbCT/US2005/032459

plant. Figs. 26-33 illustrate a series of steps

showi ng one manner in which the banded envel ope stacks

30 may be processed by a custoner of the envel ope

for fusthgeprocesings Jdis irrer snvalpnesmonyeor éel bheangherbe ?,Céwated to move
or 1nc%%3h$%¥,\£éﬂs P)% praies ?gﬁxgelo}%@‘i kg dg’\gn&%:rgtﬁoémh‘%éntﬁg?%@%‘}fgstagk of
envelbpdfsk]lllOf t or other vehicl e 100 carries a container or

102 with a stack of ed envel opes. 30 | ocat ed
rﬁw&mrat%h?& r{l%@lsq@lgve agﬂwerqaeb?ﬂddafd%ew Qpe conveyor table

108 aﬁ@}‘&h&k%een%gﬁ?ggﬁék%bppe B, FBAGR e Bans 3'2%&' iyt tRéenvelope

and 25, an e end user
stackp B @ oewosthafhvdl b 1B$Brmhg)}mas‘mnﬁ1yd 120Mhke BﬁVeldlﬁaO:onveyor table 108 can

e G5 480, e AL AR i 0SB Roh SR s Mveyor
tablesamk i1$4 ﬁa%r%e%oﬁétaﬁt[ﬂ%%ﬁ%ﬁ?lﬁ aleaieﬁege@éhv%%e @faerés beams

own in Fig.” 27, once the forklift 100 has
mannleb ébte@bphmwﬁ @anrwtonm@aﬂm lift Is@cb:p@fr ayelopee3(, dd 8 oinbef the

assoclgléi {cidthirt 102 131 o8 o BRI B BRMAE e BV el Sh ik éonveyor
tableaindg, Ya4.ed and noved until it is |ocated above an
envelope stack 30" to be lifted. Next, as shown in

Filde szsemtq{eFlgs@ B633anay beoeengidersd tahe semr-aompted in that an operator
remo%é\‘cﬁé DR faaglh agfaﬁ%%ﬁﬂges tﬁ? Qﬁve%ﬂi% %9 %r gﬁ%{ ﬂ%ae\ﬁ@el\é?% n%cl—éﬁlng

ppl ng or grip
machﬁta:\/IGIZO pﬁdtaﬁzaﬁb? tﬁ@ systdio WeFizs, 26-83 anag berfbkbgd autembtedtahe may not

.robot arm 104 includes a plurality of vacuum suctio
TequIRe [Ag uf SFaiR 1@dn ?Q Het a8 GIOnXRAY € fatieigie! Vhmapdaed their

enveltéﬁe Qhcandsupntd fheteﬂgelé#@ﬁlgergﬁfg ﬁ%}éﬁitnhgﬁst e ve? ?1 @ld R¥hario the

robot arm 104 to grip an
bandsiwilbpeed t80¢ remlwed Tass thedands 32 éoujd b Bsrmduedﬂwahé(robbt arm 104,

or by $55€ RS gt it RS S SR PR ACURHD SEduerorthe Eppisugr tables

108, 1’»‘10; oPBy tﬂ@eeneaeg@ﬁ@émh%%a%h&l@&1@n@uﬂﬁéreaﬂeﬁﬁteﬁ3h %héén%i%ge inserting
envel opes 3 at tRe end of the conveyor table

machme 1§ﬂ<my mnlu;tﬁ gt baepupiidgo eosneslope inawl feediog ufisehe eiielope input

reeciy F v SRERE By mL SBhG Pt F RS R AR

togetieRaiitb e érikr%lopﬂlﬁs%ftﬁ@trﬁé&metlha robot arm 104 can place
envel ope stacks 30 onto a tray (not shown 2(V\:hi ch can
i

hdf @esmﬁﬂ,t the petpyt efcthe eElqpe, leseﬁg%mgﬂaw £32 (ihths procggsed or

insert‘e‘@&%\;e?@e fﬁa%ﬁggﬁggfﬂ;qube Xﬁt@ﬂ'z%ﬁ@a\ﬂﬁy_ﬁﬁ‘{)ce%%% tb%léérm 104, or by

anothmy)bbm r'EdrekBmple, thb@oh‘cﬁ atrAi108 malbe dble a1t the¥eacks of processed
| oadi nveI es stacks 30 onto the conveyqr table
or outf@’g;a(i ?Igge @pé@}nls% the processed envelopes into a shipping or storage container.
Figs. 34-48 illustrate an automated loading process utilizing a robot arm 104 that is
movable along an overhead beam 106, similar to the system of Figs. 26-33. In contrast to the
system of Figs. 26-33 (which includes only a single envelope inserting machine 112), the
system of Figs. 34-48 includes four envelope inserting machines 112 (see Fig. 48, although for

illustrative purposes Fig. 48 does not illustrate the bands on the envelope stacks). Each
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In many envel ope inserting nmachines, an outer or
carrier envel ope receives an inner or return envel ope
WO b@®31755 hi one enbodi ment of the present i nvROIL/USIV5/032459
the outer and inner envel opes are both packaged in
(separate) banded packages. Accordingly, in Fig. 30
t he out er banded envel opes are shown as envel ope
envelopg Hiserting mardinenld 2ihasswo penvewer teblosihoptesd sneclepasiimbaprocessed

: . ned, W.t hi 0 | her _or

into FEYRIARR BUPGET kS PontoP it PR B o P A8 158 may

feed butet ervelvpadiechrsdnaelope inseming imathite] apkhe bier Coiv@yoddble 126 may
out of 1( he container 111 and to place the lifted stack

feed gnergyeloppto berigseiedinie thephier anglopehof sewve yaous g nserts,

: -l { ' ' tQr :
besid]gfhe ificd enyidopes ki ho Tt el e R melluer ¥y OBGES, A6 shown in
Fig. 3 e foulhifrl O8roasisspeontaimee 02 fitlbdil stackd 41 emvebapes 36 land positions the

ban a Lace the stack, of |.opes in or on
GOntaﬁFéq@% iésoﬁﬂ A2eRip E*gf e herm 199/690oF ame iéf?-

PrRCEHKNNY-Fid 5%, tHN8bhoteRY8l02RErCRIMRM fisd1 BV & tHeldadka Bl

then be activated to nove or iIndex the stacks of inner

envelepgsed (o phsshorm indiigs 87 ctherrabot pmp | 64 then Hidts founmagkiagss a€ knvelopes

I .1 The operator 120.ma | sO ve.t o )
30. (e SBYERANTR indier Ao RSN byt S B o sBilisist fypdosired
numbR df Eemtipe pateoRE. AtesklbingBid theefibbient AR etell REFig. 37, the
bands 32 and insert the envel ope stacks 30 in or_ on

robotra 19 eslugrs & wekivelyhighmrberef yuction cumie spanddifethe four

tepl e 108 can then be activated to nove the
envelg?ggfckgéeseﬁ)\?el opes 30 downstreamor alternately the

c chwshpem ihdtiy. S8, HeGpbdt bdm ey deposits oaasf ’fhrétehzelbpe packages 30 on a
repl eni sh the ved envel gpe. stacks. .In this manner,
frst GOEIoPG GtV oP{ARiSA a%‘ség?%élf ?’cga?’ﬁfh? Febpt &y R4 thgp moves along
the 1@3@9&@1@@&&%&9@% trardl theAR SR &heéyoe@mgw@rfhe robot arm

, 111 to constantly replenish the stack o
104 tegnsdsipositssa siackt ¢feenyelopesyddron thb kemnd @8nveybdtablnk2 ¥ df). The

f Fi.gs. 26-33 be copsidered .to b em, -.aut onat ed . .
robot i 8 Ehert g e e e e DS A e DTy 04 i
positidhét fove ReLBN ¥&RPEStabIR 180 (Eigt o)t e s@le]yv%'Fiﬁ mgg '42,2@1%%6&9 arm 104

y . 26-

machi ne 112. Alternately, the systemo I g _
then ¢appsitsea stegl of emyelopes Hrorde therthipd nonveyexjiabled 30h d\susbewofin Fig. 43,

e By BRCTH e W F Rt pad o5 HRal BREES M ARSE B comvevor
table ¢80, @ha depdsits elid lasiheltba ik Teyivel biossB0adntd thelfBingh s6:8RFéH table 132

. the bands 32 will need to be renoved. Thus the bands
(Fig. 49).coul d be renoved by the robot arm 104, or by some

ot &ésixgﬁ gﬁ@%&héﬂﬁ@ﬂ dﬁng}h@gﬁ ﬂ}éo?e An g%é‘%&hé‘a% 5855 106 to container

| ocate e conveyer
150 which includes additional stacks of envelopes 30 located therein. The stacks of envelopes

30 in the container 150 may be, for example, inner envelopes and stacks of envelopes in the
container 102 may be, for example, outer envelopes. As shown in Fig. 46, the robot arm 104
can then lift the desired number of envelope stacks 30 out of the container 150 so that the lifted
envelopes 130 may be placed in the various conveyor tables 152, 154, 156, 158 which receive
and process the inner envelopes. As shown in Fig. 47, an operator 120 may then lift various

stacks of envelopes 30 off of the conveyor table (i.e., conveyor table 154 in the illustrated
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108, 114, or by the envel ope inserting machi ne 112.

Further alternately, the envel ope inserting nmachine
wal@emsyss ncl ude or be coupled to an envel ope PEPUB2005/032459

feeding unit. The envel ope input feeding unit

separates and integrates individual envel opes that

wer e t5)re i ously banded together into the envel ope )
embodigiey F‘ng%ﬁéll*ﬁ Heckjafznvelppesedd) iptacpr optthe oungherte ipsertipgmachinery

e ' ' ' ocesse r
12O ARSI VS OBk o o e 81ES Sl comveror

tablea 2@ri@B) L4, 1§2,0r58¢ &34 446, b5 Stonevr b dlhe @ssoridied envdloptyinserting
the ropbot arm 104 may

macifg L dni S Frasier, e SErULRa 45t SEleTBRoemol i bichvo
contBANE 1 ORAS0 38K oA b8 AESII6EE &%g%ﬁg@@ﬁ il]%ég 138, 130, 132,

shi ppi ng or storage container. Figs.
152, 4pd, 436 ohid and the eetitaigensrlO2 e ant rdplenishgd as nedded bafonklifi4 The
at, 1 s vabl e al an over head, beam 106, sim ] ar t
bandp Bheals s TR G eforfs 30 902X FRBO3 PREFots dnddhegyifishy the obot
arm 104, Fi gs. 26-33 (which includes only a single envel ope
inserting machine 112), the systemof Figs. 34-48
i nEagysieny of ffige Rded o peilivasaied, iing seraictiitorasted procese dlowever, as

el 0 O A, B R B B o
fully Baiohewsdeduolp that theasohiéy@r tabtRinne kdLtheaent Wop& SBMEYRFectly into the
e

ables that feed envel gpes to be processed into th

enVeloRg BISEHESIMASEICT Y dhenbands pasbeasomatinally xempyed, arshtheontput of the
envefg 5111%%&‘1%){1%&1%%8%4 mﬂﬁtlfcahgg»??c%y&eﬁf envel opes to an

el ope”inserting machine, a e ot her conveyor
t diipe 4228 ithastrdiee fullynmesmatod ehvege procedding BF eivielpelifideting

operdigt B LG TR B igp ST TSI JsngerRELpRsFaton, Fof example,
as shows &f Fi?d49 HeQut d#8at O [RBInE PY S OP R izes @‘?ob%@ gﬁ‘? SPP tﬂ;a;t % movable

34, a torklift 100 carries a contai ner
alonggangkeghead beam 803 riwilattodhalsystesi of Higs 26k aminthekystem dORigs. 34-

s Sy 269800415, 29800 AT 100LE 0050, U

envelppSinkérting machidk 309W8Vink Mo sbdeksr @hlc8BYE30BH:
sﬁ%wn i ngFi gs. 37, thlggr o(t))ot a?m 1046r thén 1 f?tg@?%ﬁélelopes fo

be progesied deie thg ensiplaredpssstirgomachires 304 end/ar raceiv4 an oot 6., processed

envelf) S A Eh BB BB LRSI SUBABIAb® bk b B nscring

maching 30Hénctudes Ahimnit cohveyst fablesXd6iupofrinthichimpréd¥8sddqPe! unstuffed)
arm 104 includes a relatively high nunber of suction

envel@pseirs Hot5A] FAAAHPUPYHCORFRYOF tstte I epnpehish pkesgesd e, stuffed)

' i - 0 siztS one. :
e s Rl o oy iope S5 Miallon 38 HPREE FISORS g Posirea
each ¢rvolope 1B6rtingamadhiveB04mEy BavedRo iigie tabdadh tied Madi4 dbdeeBed and
showl oV igs He2lg

As shown in Fig. 49, a forklift 308 carries a container 310 full of stacks of banded

stacks of envelopes 312 and positions the container 310 on a conveyer belt 314 located
adjacent to or under the support beam 302/robot arm 300. As shown in Fig. 50, the forklift
308 may then lift and remove an empty container 316 located at the opposite end of the

conveyor belt 314. Next, as shown in Fig. 51, the robot arm 300 positions itself over the
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the length of the overhead beam 106 towards the second
conveyor table 128. The robot arm 104 then deposits a

W@ t@ek3 s envel opes 30 on the second conveyor PEDUS2002832459
(Fig. 40). The robot arm 104 then noves further al ong
t he over head beam 106 until the robot arm 104 is
posi ti oned above a third conveyor table 130 (Fig. 41).

packages afrepwelopes 32053224, bet lifted; @mbhftathmemwopermkdgq@@gpt Zgout of
T O LN R s e T

packafgélsf dﬂ&wabmot B2, Que g aac1eavaribis sl d@vﬂ‘c@ytbtlfft any
conveyor table 132, and deposits the last held sta

numbgyf ofedeyissbpslope p@@ha@e& hRorfesemnple. bignoks) grmB348 m@ayﬂzrpzable to lift and

arm 104 may then nove
mam;%?%%gou?ﬁs}emg\% 0gea m%gga{&ggcont ai ner 150 whi ch
i Aclshdwa iaBig. 52, cthabarﬁlsaak arcther owteweetond thd envaloped package 320,
therein. The st ‘acks of envel opes. 30 in the containe
¢ el tytamy of a

and drppslowginige Wasie resqpiape 8301 Ahepandiviep GprBe awpraeme
variet§ 0¥ RlcBR@S 01” Mehille P @k%hglﬁ%]rth@ Odh e 860 %T{]g in& tfimg or tearing

out er envel opes. I'n FIg. 46, arm
meang Qhichaan tilerip) tedr sevies stlesior ethemalsb egpacite t}m\bahéanQS from the

associledanapate sbedy e fauh! i PR PR 0 a BivehpEioped
enveléﬁﬂa@ﬁag'k@éo td ﬁéepa}g?cﬁ)n hOchaWRhiC(.c!, § GRIQY Stedth MEERA, or the like)

he i nner envel opes. shown in F| . 47, an operator

Wthhl@@ cn’ayr qthermisge rﬁmovgthedmgdsﬁ%ﬁc kEurﬂnﬁr disredtelyethedonds 328 may be

Qnveyor t Qnyv. r table 1
remo i P AR pA R o0 e 1osRTRTERE o SR S Bttt BE
example, b)ﬂﬁh@ efivel Gt inbetigpatipe30aserti ng machinery 112. O

course, the operator 120 can al so | oad stacks of

e ANF&1 @p 8o rkigriB, e evelops Raakpar 32(isideposited onpxgnveyor table
306 fd'r?ag en¥Siépe ﬂé@mng Hachihe 804 1?%@&%@% @o{ &%ﬂ? ?&g‘ hRgfized to

nvel ope 1 nsertrng machi ne manne
keep tshb aow looselkstagk oﬁsnvaams gplace. oA showminag., 54 éc Ibbottaml 300 may

t 102, fant | | h t
then TSR DR EAHGE o DEABIDG 10 e Pyl uoiTs gD M bine 994 o deposi

the reﬂﬁﬁmngléﬁfeﬁ)@g ph&l& G 885 8h MRS Shvefdge cdml t%bfe%%%tt}iﬂ &fvelope

as needed Dy for [1ft. The banded nature of th
insertimgedcbpres 030 Aslshows in Kig. i5bgpif ovmirepdy)mmned,gtha balnds 328 of the

.handl i b he bot arm 104., Th

remaif}3R S Ao Nackfife TE0RE réth el 3t 4 Bt iR, S5t Baining
| ¥Rdge 323 il jtiEch

el R 22 ASRS I ARURLOD: LR TSI sl vl

msertmglnna,ﬂhmtwﬂfag%@e S‘,thllﬁ aprh a0 um@albomvlwm mpeghes twegnvieapd

pcka e SRS APR ARG S IS0 Rfpgon
remalﬁlﬁgﬁﬁeaopmkﬁéb@ ot Al inik table® 306 of the other envelope inserting

machines 304,

If desired, the robot arm 300 may then enter a rest state until further action is required.
Further action may involve returning to the container 324 to lift additional packages of banded
envelopes and placing them on the input conveyor tables 306 of the envelope inserting
machines 304.
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envel ope inserting machi nes can be automatically
processed. Figs. 49-64 illustrate a fully automated

W@ rwelodyyss pr ocessi ng or envel ope inserting opePErL/USIV05/082459
whi ch no human intervention is required during nornal
operation. For exanple, as shown in Fig. 49 the
aut omat ed | oadi ng process utilizes a robot arm 300 ’
t Hae rokot agn 300 enayl alsecheartilized ihprades 6avalgEs ongherputpwt qagveyor

ot Y BB iy R05:P 0 5 AT DoRSE L. b

arm 300 s@iytposigionaBElf e eI butpit ton@g6htaBR\IDCOFEoebF¢lid dnvglope
. machi ne 304 having two_conveyor tables 306, 306" t h%
insertmedpachiigs S0 e SssBowa ipFige 8% dheirobat g HO ey &ifts pwo stacks of

envelér)#ég ahb io@ﬂof'{ﬁg E{n@&ﬁa@@?&o@%‘%’tﬁé erfv%ﬁ)?}% Yisefthh %&c?%egfd&. Because the

cessed envel opes rom t'he envel ope 1 1Tser
enveloms oinrtks o@pdt tablie 3pa'rare netl anded dodroboivandis magks taqniged to utilize

machi ne 304 includes an i nput_conveyor tabl 6 up
means, g R HAR IS5 AT Do RoT CURRde g&ftE@?ngiﬂpg|s%§§§’ % %f% ot the outpu
conveybPfaBRs 3860 AR QAL h S RINGENRS 36RRLS b38Bie t4 E&BB%’/@Q% % gumber of

processed (i.e., stuffed) envel opes™outputted |
envelepps éd gatlecrion senopiamymiwe hf ereveBP4s tr thersby gay, liftlendwenipulate the

envel R R OhsP A E R Bt ot B et O BT e 59)
the robbtEm Rfr Sy (s pssavH tﬁerg%dgﬂ'ﬂed edhlopR stRkkB3d bv&(&gshipping or

carries a container 310 of stacks of bande
storaggtbex|d34d¥Fige A%k | Bisaeb@ rrm B0 maysthen pegstiethide otgoiigrswvelopes 332

. 0cC ' to.0r
o o8 Rof S B e INBURCBALoBUBEIRIEOY |
FiThe 1i5ng idtepdcRidihg 61 oud@8ngayuifdiesmveiobs mng theae\carrisd out for
contai ner, 316 |ocated at the opposite end o

enpt f the
other e%ngfow{%? enyefqpe aasertinganachings 30foipk ex e ipadme enyplope stacks 332!

_ - _ i one it
o 4R 30 5, 4 Al U B SS o
input esnwvelyaptables 8 Ragesoldntlya2glenishedwith btackssimivalopes, and that the
ontai ner. 324. I n the enpodi ment, shown in Fig. 51, the
outpuf GV ISHA prierons BRBKAGUS (6 ACmvEP e Bioged ervelopes.

322 68NHudBYestRCIoBICarPI A StsHofTd PRI tToHRy M BRSrob8t arm 300 is
lift any nunber of desired envel ope packages. For

positienesimyier thetdostainsh 324 tor grirs@6! lifhgdditiord packaged offenveloges for

... i pulate f I enyel ape, packages.
posi AL RS 0B PRI L apSES e SEFEL PRGBGSR 314 my
be actfvaesd tb hgoverviehap a%}ggﬁk@@&uﬁﬁ@ﬁ 3 1@ wWHs @ Barkl Q¥What tHeGhe® 1y deposited

wast e receptacl e .. The bands 328 can be cut or
containgipleerndye mexeddntopogizion ang replacedkhenddaingr qrgndy being accessed
I / r ' tti,ng, of.
524 o ATRL g 25 EROhRAEE, 305, W DEbLARAAORBfgg process may
be fulbyr avadrigetivssieh BaropettdiiRefodls t3rPladce ¢iB ihp@ container 324, 310 and

carry away the boxes loaded with inserted envelopes.

In this manner, it can be seen that the banded nature of the envelope stacks/packages
allows for various improvements in storing, handling, and processing of the envelopes. Thus
compression bound nature of the envelopes limits warpage. In addition, the bound stacks
allows a plurality of envelopes to be handled as a unit, rather than on an individual basis.

Various examples of these improvements are provided herein, although it should be
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associ at ed envel ope package 320. Alternately, the

robot arm 300 may carry the gripped envel ope package
W@2®o6td1785 separ ati on mechani sm (i.e., a bl ade, PCPEF2008032459

mechanism or the like) which can cut or otherw se

renmove the bands 328. Further alternately, the bands

328 may be renoved after the envel ope packages 320 are

undergiopd dhat e @ivelopa pediagesywn prevdevams ofhst advaniagicsin Hgring,

e L Aserti machi s shown in
hand i o SRUSIRRE iR R Aol st hitloned® SN0,
c GhwvingndestdliBdeth 3 @ echon AniceiMalddyaefepart to thg prefeirtde
304. Ret aj ni ng neans (not. _shown) y.be utilized to . )
embo Jé%e&tst, MW Jnpareat babmpdifications @pggéga‘qqqls ﬁlpeé areypossible without
j j bot arm 300 nmay then nove
cbpmﬁﬁ%ﬁgn%@ggg gr é%%ﬁ%§g3$302 to anot her envel ope
i NEbattis clgimettisi ne 304 to deposit the remaining
envel ope package 322 on the envel ope conveyor table
306 of that envel ope inserting machi ne 304. As shown
in Fig. 55, if not already renoved, the bands 328 of
t he renmi ni ng envel ope package 322 are renoved and, as
shown in Fig. 56, the remaining envel ope package 322
IS deposited on the conveyor table 306 of the
associ at ed envel ope inserting machine 304. If the
robot arm 300 initially picks up nore than two
envel ope packages, the robot arm 300 can then nove
along its overhead beam 302 to position the remaining
envel ope packages onto the input tables 306 of the
ot her envel ope inserting nmachines 304. |If desired, the
robot arm 300 may then enter a rest state until
further action is required. Further action may involve
returning to the container 324 to |ift additiona
packages of banded envel opes and placing them on the
i nput conveyor tables 306 of the envel ope inserting
machi nes 304. The robot arm 300 may also be utilized to
process envel opes on the output conveyor table 306" of
t he envel ope inserting machi nes 304. For exanple, as
shown in Fig. 57, the robot arm 300 may position
itsel f above an output conveyor table 306" of one of
t he envel ope inserting nmachi nes 304. As shown in Fig.
58, the robot arm 300 then lifts two stacks of
envel opes 332 off of the output table 306" of the
envel ope inserting nmachi ne 304. Because the envel opes
on the output table 306" are not banded, the robot arm
306 may be required to utilize nmeans or nechani snms
ot her than suction cups to |ift the envel ope stacks
332 of f of the output
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conveyor tables 306'. For exanple, the robot arm 300

may be able to conpress a nunber of envel opes together
wW@erooso30ps a nunber of envel opes to thereby gripCT/UBI05/032459

and mani pul ate the envel ope stack 332. Once the stacks

of | oose envel opes 332 are gripped and lifted (Fig.

158\ metlinel foopicesing GO 6lopeyconipeisingodietsteps of:he gri pped
envel ope stacks 332 over shi ppin r storage box 334
(Fi g.P~ ngh_ngﬂém;aﬁ[yoqfoggpﬁqaﬁbgﬂﬁgg et“?f@ﬁpﬁ%si tion the
OUtngHQKQQM@Hﬂﬁfﬁwﬁﬁﬁof&R@o@%%o?&@kﬁ%ﬁdbor 334 and

rel ease 't he envel ope st acks hereigﬁ%F . 60). The )

| i f t iplepiemalbaakckagidi@ie sbmpresspdienyelopey dh%rwlé]l bgpd setains said
huaﬁtQﬁy tﬁeq}be Cﬁ#rigd ougﬁ;or ot her ones of the envel ope
P Y HSBYPRY PACH &S BEAH%r  exanpl e | oadi ng envel ope

stacks 332" into a box 334" as shown in Fig. 62. hi

this manner, the robot arm 300 can ensure that the .

3 nEhermethed el eaim ApThercinggd serapisasing &i9pIis CHEST GRS Afieratically by a

A1t : , . , veyor
mechaniP by S Ao NSRS (Y e Hles P b bE R eR
compressionG@pplieibesnidimeiemicaFdeuicdddter kdid lacatestep.ne r obot arm

300 in its home position wherein the robot arm 300 is

posi tioned over the container 324 to grip and |ift

Rl hOR8H o PASHRY SeheRtiin SAY giaefﬂ% StdPis cRERIIL® BidehaBBally by a

the input conveyor tables 306. "As 'shown in Fig. 64,
mechanicilalevisaveyor belt 314 may be activated to nove a newy

deposi ted contai ner 310 downstream so that the newy

deposited contai ner 310 can be noved into position and

4. A &hbd 6f S1aM divlRFeif didhentlypdRINdedaCasHPHadrga mouth and a

once the container 324 is enptied. Thus, the envel ope
flap whiglpean selpctiviely gav@seidiaophocess may be ful |y aut omat ed

such that an operator needs only to replace the input

cont ai ner 324, 310 and carry away the boxes | oaded

50 THe rhéthed becla@ny evtepgs cadhfldphihdGudeiieidhekilve t@atddahereon such

seen that the banded nature of the envel ope )
that eachtlan-qagy hendigigd J0 8 bpdneT fbpsseuisteh RV sloRs T@\ﬁgﬁ@h.‘( gedl fhe associated
storing, handling, and processing of the envel opes.

Thus conpression bound nature of the envelopes limts
war page. In addition, the bound stacks allows a

lyrali of .envel qpes to_be hand|ed as_a unit, rather .

o e ot O 1oy § olrcim S ahe i AerelaP e AT doat view
and has h PREQMS BBGLSr &Rs, PR\ 1Hedn RRS Rk ed@kd HOLRA ehtlel§€@ Qenerally

beunder st ood t hat” the envel ope pacKages can provide
aligned spgh it said phualitydf gnvedopss form & goreiraldy rdctanghian grism.

processi ng or otherw se which are not explicitly

menti oned. Having described the invention in detai

7aThelieth6d 6f ElRIRE1 nfhefdie sall BART i6 BthRBTAdBANIS air fmpMrhbable

~ be apparent that nodifications and variationS thereof

materialgr e possi bl e wit hout

envelop

8. The method of claim 1 wherein said band retains said plurality of envelopes in a state
of compression such that said plurality of envelopes are compressed at least about 10% from

their uncompressed state.
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departing fromthe scope of the invention. What is
claimed is:1. A nethod for processing envel opes
wa@evp/8shg the steps of: providing a pluralitpcDis2005/032459
general ly aligned envel opes; conpressing the plurality
of envel opes together; and placing a band around the
2.oithe ewtnd of lagh dpelsersinshiditand retaing sdid ptiraléty aif esvaleped in a state
lurality..of envel gpes.in state of conpression .
of comppptt b s SR 6 ielies® Bt R oA i B atfoqstabout
pound. carried out automatically by a nmechanical device, and
wherein the nethod further includes the step of
rel easi ng any conpression applied by said nechani cal
g&mﬁeemghgg or gﬂinq 1%}?69&{‘] 9213 ERa re%ainsT &Zd Eﬁ%ﬁﬁg of I:mpello%'emn a state
ereirn said placing step 1s carrie u
of compaedsinmesy fﬁéﬂt yo @gneﬁal]gmebllaajni Isient afteodi it 0§ said plufdlety l@sﬁbﬁh)\&ﬂbpa:fs to
claim erei n each envel ope includes a cavity having
therebYée@sa@'hlsog\wfwnapffrp%ﬁtuml@ﬁwa%ges%ﬁr@efi vely cover said
mouth. 5. The nethod of claim4 wherein each flap
i ncl udes an adhesive | ocated thereon such that each
11.aphcmathbé ofidlaam édviiercin ehadagnvefopais gemsmdliy dtag dnd planar in the

absence-elcﬁ"v %Lfgcfeﬁtgltéf%&tca?lg {\Nﬁ}%ﬂi g%l% gtfugcf W?aélz%%icgﬁl\%ga[l@g \éf ﬁlzrg%?o'peg in a limited

state of BEABFeRdibY sUcBGhARGHE 81 thiebahdAnv¥op¥ 28 ?uﬁ‘&ﬁo& of plane by more than
)ol urality of outer edges, and wherein the outer edges

about 14 of isrlergih of thekenwelopgener al |y al i gned such that said
plurality of envel opes forma generally rectangul ar
prism 7. The nmethod of claim1l wherein said band is
B dEhéihethod O Elaith ll Yvirdin eARMEERBE & bRl dat aftl ddiiRs a plane in
met hod of claim 1 wherein said band retains said ) ]

the absegpephoutsige frcesnynd whersin sgidcosmpiessingfsteponplodesseonmpressitg said

. id .l i vV e._ ¢
paratief Sy SR, Bl TN AR P PR32 Aycone
nmet hod of claim 1l wherein said band retains said
fluralin%ogf envel opes .in a_state of conpression such

hathesmeop pfielam  yhsreia siid bapblasauidh ghatdsashahqubh nch.
force of at |east about Vi pound. 10. The nethod of

claim1 wherein said band retains said plurality of
EhvVEhapethod nf elasi &tveherein said band extends around the center of said plurality

of envelopes.

15. The method of claim 1 further comprising the step of placing a supplemental band
around the plurality of envelopes and spaced away from said band such that said band and said
supplemental band retain said plurality of envelopes in a state of compression.

16. The method of claim 1 wherein said band includes a marking located thereon.

17. The method of claim 16 wherein said marking is located a predetermined distance

from a side edge of said plurality of banded envelopes.
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of conpression sufficient to generally seal anbient
air out of said plurality of envel opes to thereby
w0 edaoz7sbsor pti on of noi sture and war page t heP@piiS2003/032459

The nethod of claim 1 wherein each envelope is

generally flat and planar in the absence of outside

180 The spethottofigimel whemindsabpldrality of eryelopesiingludesidtileast about 50

of envelopes in a limted state of conpression such
envelopgShat none of the banded envel opes are pul | ed out of

pl ane by nore than about 1/40 of the |ength of that

envel ope. 12. The nmethod of claim1l wherein each .

1onIe opasho o typdainy hivhgrein each snvelers is geaerally flatandrpctangailar in

. absenc f outside force and wh ' j .
ront viefitgn o Otk SToeR, G50 o BAED RS aply sxpund o of s
outer ed8ds vl 0RES0f sAidCHnk El6hésOsticH @ide k4l inhep engartaridienaelopes each have
said pl ane of each envel ope. 13. The nethod of claim1
two freewmbm@ﬁd edgesd band has a width of at |east about 1
inch. 14. The nethod of claim1 wherein said band
extends around the center of said plurality of
200 VEHeap&hod d5claifhe witetehoshidprovidingrstép inghides providing an envelope

71 R I = s
envelop %gdrll‘gsa?(gglgpéﬂ %ﬁlrf%&g% aeﬁ)gfeﬁlmg A hFRE SR dn SHRRbRIRMBhoving

n sai Ity of envelopes in a state of _
mechanismyprdewhérein salBproVidengsttrhitherf includesproviging abandsajand wherein
. band includes a marking | ocated thereon.. 17. .The .
said proyiging HFTRCIufish heTimGER STRI0RY HoriPR TRETPE Sﬁl"&“ptg%tesaldaenvebpe
deliveryRh&AGHISMMHNO6ks disBRBE Bnvel6P¥s 8n %hid%ﬁl_ﬁﬁﬁfs@facé &ihtth are separated by
_ plurality of banded envel opes. 18. 1e met hod of claim
said separatih@mechaniam,dapiing sdid enveldpeciaskinepang meehaniras toygrip and move
. east about, 50 .envel opas. 1 f [ .
s s Sh 084y S0 NG ORA Sy B TRl BT boun i
stack of efedlepgul ar in front view and includes four outer
edges, and wherein said band extends only around two
of said outer edges of inner ones of said envel opes
uch t he . |
ot B8 B a5 3R] cRI0heSKE AR, B Srprscs
said plurafiey &f enveldpes. pr ovi di ng step includes providing an
envel ope stacking machi ne having a support surface, an
envel ope delivery nechanismfor delivering envel opes
20 B et BALIhin? Y hARE cofp AR RSP0 PR b Hiingtind
envel ope stack noving nmechani sm and wherein said
placing grid bantled gosipegssddanvhlepes ingd saikbsontaioer, dihyherchiethd erethod further

compriscé}sn %evs\fpe%g oF pepeating said providing, compressing and placing steps to form a
supplemental set of banded compressed envelopes, and placing said supplemental set of banded

compressed envelopes into said container.
23. The method of claim 22 further comprising the step of shipping said container to a

commercial envelope processor, and further comprising the steps of said commercial envelope

processor receiving said container, removing a set of banded compressed envelopes from said
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said providing step includes operating said envel ope
st acki ng machi ne such that said envel ope delivery
wore@hasi7sin del i vers a stack of envel opes on saPdI/US2005/032459
support surface which are separated by said separating
mechani sm causi ng sai d envel ope stack noving
containererehanvinstht bagd fipmasaill wmoeed sdt df bamiek compessve myebpe:o and
sai d bander, and au5| ng . said andetr orm sai ld
inserting AP ISAFLAHP Fach SHIELOGF 06 HIL r%%‘ée S50t bARGeCETRRIEe cfipes.
cl ai m 20 wherein said envel ope stack novi ng nmechani sm
conpresses said plurality of envel opes. 22. The net hod
yo, 8 An&nmlgpﬁpad{hgfrm@]@dmglm ng the step of supplyi ng a

't o SBRERe BrREH DR PR AR LRt YRR ehne

compre§edRideies; t he steps of repeating said providing,
conpr essi ng‘ and placing steps to forma supgl enent al

set of sengidbonaoelptticdsad exisuding pesnd s#d phyrabiyied cempgpssed
| | t
envelopBE ! EHERLD colf thy Gbod 8 PR R s P e

conprising the step of shipping said container to a
%g rC|aI envel ope processor and further c risin

la epelape Paglrage OB pian & AyheEsil B1FEVEioBe Bokites 2 caviy having a
mouth dn8GEHaN WEich %Mseﬁ&%@i‘yrb%(rer §a{%ﬂg¥htﬁg a set of banded
conpressed envel opes”from sai dcont ai ner, renoving the
band from said renoved set of banded conpressed

vel o and Jinsertin n.insert into each envel o .
20 T G RlorB ek 286t et 28T R BlaPe i e gD Fofangular in
front vig and\RaLOVREMRE o PEREBIBed, RRH WHeRh 1R otdredbdstof eBéh envelope are
general |y aligned envelopes said plurality of
generallera}@n@bwhbbatﬁgld@mh@sﬁ euveloppstiven 2 gangelrhjereatamgular prism.
non-el asti ¢ band extending around said plurality of
conpressed envel opes and retaining said envelopes in a
31.allee @fvetpepacicipe onclagh 24 ThRretn Al bRt RaskRYE aQenerally air-
cl.ai m 24 wherei n each envel ope includes a cavity
impermpahle Mgtesiahout h and a flap whi ch can sel ectively cover
said nmouth. 26. The envel ope package of claim 24
wherei n each envel ope is generally rectangular in
18. oTite arivelwpa pdcltugs oﬁcllainm Ralwhieyeimfaicd bust readgeshid plochlity of
wher ei n tge out er, ed of eaoh envelope are gener al
envelopgs inghifgfe & ERPTRSTIOR i tbfrt@alaﬁ wpligrofenyelrpgsese peppegse at least
about 1OAIRRR ek ARELBRAUApr T SM 27 The envel ope package
claim 24 rein sald band is nade of a generally
alrlnperneable

29. The envelope package of claim 24 wherein said band retains said plurality of
envelopes in a state of compression such that said plurality of envelopes exert an expansion force

of at least about % pound.

30. The envelope package of claim 24 wherein each envelope is generally flat and planar
in the absence of outside forces, and wherein said band retains said plurality of envelopes in a
limited state of compression such that none of the banded envelopes are pulled out of plane by

more than about 1/40 of the length of that envelope.
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material. 28. The envel ope package of claim 24 wherein
said band retains said plurality of envelopes in a
W@ e@b®31065 conpr essi on such that said pluralityP@f/US2005/032459
envel opes are conpressed at |east about 10% fromtheir
unconpressed state. 29. The envel ope package of claim
24 wherein said band retains said plurality of
vel opes.in a state of ressi on such that sajd
o ik FV§logP parkAge §h e 8ire A MACHAR EACARLFIGRE Foeperaly fg and
defines la?i’ai% iRRRUbséhcB ¥ BksiddForcdd)Gné %@Jeﬁpﬁii@?ﬁlkaﬂﬂ? oPénvel peshre
24 wherein each envelope is generally flat and pl anar
compregsad ithéiresbion gererally perpsndienlirgo said plane®l wady @ivalopai d
band retains said plurality of envelopes in alinmted
state of conpression such that none of the banded
SNVELORBRIOPE Dablttit 0 cRith 20 fwheted Said) Yaldhia o Width absléast about 1
) 1/ 40 of the l'ength of that envel ope.31. The envel ope
inch. package of claim24 wherein each envel ope is generally
flat and defines a plane in the absence of outside
forces, and wherein said plurality of envel opes are
sanPhiceasetbpe package of chaim g4 mieadih yaif bambexdemislaasundahe center of
) s?jd glan of each envel ope. 32. The envel ope package
said plugglitg phenKeloPeiner ei n sai d band has a width of at | east
about 1 inch. 33. The envel ope package of claim 24
wherei n said band extends around the center of said
p.uThe ervelopk packagk of elim 34 furfiee irindihg peuppeakege mhd extending
| aim 24 further ingludi a, suppl enental band . .
around GRe ol p SRl RES e SHicSH AP Et JOBFoeuh A apet Fidhind pandand said
supplenfR® bahd RMiS 34id phafktyDeehvdbRt iif Ak@tdamnd sial d
suppl enental band refain said plurality of envel opes
in a state of conpression. 35. The envel ope package of

-m 24 erei,n sai-d, plyral,ity of..envel.opes incl ude
54 8853 24 Pl et S LR B ISl s
least abplitgDasSEldfgesnvel opes conprising: an envel ope delivery

mechani sm configured to deliver a plurality of
envel opes to a support surface to thereby forma

ner, ' - St es; and a bander
%%ngﬁg%%édg%@%P%%E é%gﬁgg%ﬁﬁgﬁgﬁn "said stack of
envel apasetipehietinaly nserhahiiardnfigirad tsddizverla plugaiy of envelopes to
enve| opes, in a_state of conpressi%h.
a support surface to thereby form a generally aligned stack of envelopes; and
a bander configured to locate a band around said stack of envelopes such that said

band retains said stack of envelopes in a state of compression.

37. The system of claim 36 further comprising an envelope stack moving mechanism
configured to grip and move said stack of envelopes, and wherein said envelope stack moving
mechanism is configured to grip said stack of envelopes while said bander locates said band

around said stack of envelopes.
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37. The systemof claim 36 further conprising an

envel ope stack novi ng nechani sm configured to grip and
worpwe/ 0353l st ack of envel opes, and wherei n sai PICT/US2005/032459

envel ope stack noving nmechanismis configured to grip

said stack of envel opes while said bander |ocates said

38arTheaystemch fedain 3t whiceinfsaidrengblope stad8moTing nsgchbeismas

cl.aim 37 wherein sai d enyel ope stack in chan
configuied 18 ERRPIGE Bl EPREGSIREL L SRistapeg s st Piidhy Tggated said Band
around R $AbFHRIE SobickRdSBICR oPamisdpek.ocat es sai d band around

the gri pped, conpressed stack of envel opes. 39. The

system of claim 38 wherein said envel ope stack noving

ani sm i onfjgured. t 0. ' o
BE RSPl SRR B P el E AR G anigy
configurbd€o st €41t @bmpleatdd Bondeh etack Of &dietbpsy awayTfros said bander.
configured such that each envel ope in said stack of
envel opes is aligned with the other envel opes in that
.St i s . i ) T .
) 2l O AR o A SRt P BT (o Bclope n
said stackesiheanélspasfionligmdaridt ihe gtizaienvedeics wethatsteckvehepths stack is banded
..located on said support surface. 42. A nmethod for
by said haglar-i ng a package of banded envel opes conprising the
steps of: providing a package of envel opes i ncl udi ng
plurality of generally aligned conpressed envel opes,
4hi Themysteage daint Ftefurthactandirisinge spparating mechamsme fersieparating
. band extendi.ng around.said plurality of envel opes and
said deljvgy iqqyﬂap%s&pgatg{]%fad% &Prof S&Hé ®at e of conpression;
and novi ng sai d package of envel opes. 43. The net hod
of claim42 wherein said noving step including

4.1 ppiathpdafod hamsiling g pagkagepdd epiclepescioppsising the stgpgiof:

band. 44...The t hod. of cl ai.m42. wh I i [
ot op TREICA TRrgrRe R Ry EaR M il B0 el IRy bfibhea
compressed UtdlePes Aid sk Rthérhelnagp s gehéllg abslcbaticlbartextending

The method of claim42 further conprising the step of
around saidrp\pralisy ebenyelopssandppstaining sid CRGAORSS 18 B &fats abcompression; and

corrprlingj\,ﬁjlg_s i{ag)aéﬁaeg@o?fep{;)&g \ng said package of

envel opes©in an“enve processi ng machi ne. 47. The
met hod of claim42 further conprising the step of

automatically inserting.an insert into .envel ope aof .
& Eheplaefila_a et BlpimR g yhshrde said s%othm@ﬂlr{gfgrmpa{)&@%ﬂowng
smdpm%%@%ﬁg%gagbgyﬁg§gﬁgh&g step is carried out by an

44, The method of claim 42 wherein said moving step including gripping said package of

envelopes via a suction device which interacts with said band.

45. The method of claim 42 further comprising the step of removing said band.

46. The method of claim 42 further comprising the step of feeding said package of

envelopes into an envelope processing machine.
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I nserting machine, and wherein the nethod further
i ncludes the steps of automatically feedi ng packages
wWoRooenygFdpes to said envel ope inserting machi PET/US2005/032459

47. The method of claim 42 further comprising the step of automatically inserting an

insert into an envelope of said package of envelopes.
48. The method of claim 47 wherein said inserting step is carried out by an envelope

inserting machine, and wherein the method further includes the steps of automatically feeding

packages of envelopes to said envelope inserting machine.
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