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defining™what s to eventually conprise a single page or sheet of indicia
speci fi c [0002] The present invention generally relates to converting equipment and,

more particularly, 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 devices which accomplish these and other functions. However,
improvements are needed where high volumes of paper piece count and high speeds
are required without sacrificing reliability accuracy and quality of end product.

[0004] More particularly, a large roll of paper is typically printed in discrete areas
with piece specific information. That is, the initial roll of paper comprises vast numbers
of discrete areas of already-printed indicia-specific information with each discrete area
defining what is to eventually comprise a single page or sheet of indicia specific
information. To complicate the process, a variable number of sheets with related
indicia must be placed into the envelopes so that the content of one envelope varies
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finished envelope is dependent on the speed of each component, and overall
production speed is a function of the slowest or weakest link component. Overall
reliability is similarly limited. Moreover, the mean down time from any malfunction or
failure to repair is limited by the most repair-prone, most maintenance consumptive
component. Such systems are capital intensive, requiring significant floor plan or
footprint, and require significant labor, materials and maintenance capabilities and
facilities.

[0007] In such a system, it is sometimes necessary to transport a single discrete
sheet of material or two side-by-side discrete sheets of material, for example, between
a cutting apparatus and a buffering and folding station. Conventional systems may
tend to damage the sheets of material or be subject to poor performance due to
excessive wear and tear of solid structures used to engage the sheets.

[0008] Accordingly, it is desirable to provide improved paper transporting
apparatus in a high speed handling machine. |t is also desirable to provide a
transporting system and related methods that address inherent problems observed with
conventional paper systems.



tend to danmage the sheets of material or be subject to poor performance due
to excessive wear and tear of solid structures used to engage the sheets.
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engagi ng portion to bj ect
with the apparatus including a support surface disposed between the opposed belt

assemblies for supporting a center portion of the object.

[0010] The top and bottom engaging portions may be configured to move two
side-by-side paper or film objects in the machine direction, with the support surface
being configured to support inner edges of each of the objects. At least one roller may
be disposed for contacting the object and cooperates with at least one of the top
engaging portion or the bottom engaging portion to guide the object in the machine
direction. The top engaging portion may include a first pair of opposed belt assemblies
and the bottom engaging portion may include a second pair of opposed belt assemblies
respectively cooperating with the first pair of belt assemblies for engaging the object.
The belt assemblies of at least the first pair or the second pair are non-parallel relative
to one another. The belt assemblies of at least the first pair or the second pair may
diverge in the machine direction.

[0011] In another embodiment, an apparatus is provided for transporting a pair of
discrete side-by-side paper or film objects in a machine direction. The apparatus
includes a top engaging portion including a first pair of opposed belt assemblies for
contacting respective first sides of each of the objects and respective lateral edges of



direction. The top engaging portion may include a first pair of opposed
belt assenblies and the bottom engaging portion may include a second pair
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film discrete object in a machine direction. A first side of the object is engaged with a
substantially solid surface. A second side of the object opposite the first side is
engaged with a substantially resilient surface that is deflectable upon engagement
thereof with the object. The substantially solid surface and the substantially resilient
surface are moved to thereby move the object in the machine direction. The method
may include moving the substantially solid surface and the substantially resilient
surface at substantially equal surface speeds. A center portion of the object may be
contacted with a support surface to thereby support the object as it travels in the
machine direction, and the object moved in the machine direction relative to the support
surface. The method may alternatively include engaging a pair of side-by-side paper or
film objects with the substantially solid surface and the substantially resilient surface to
thereby move the pair of objects in the machine direction. The method may additionally
or alternatively include moving the objects outwardly relative to one another in the
machine direction. The method may include engaging the objects at lateral edges of
the objects.



substantially solid surface. A second side of the object opposite the first
side is engaged with a substantially resilient surface that is deflectable
upon engayeormertozrizer eof with the object. The substanti alPCy/usedmwa3esar f ace
and the substantially resilient surfage are noved to thereby nove the
object in the machine direction. The nmethod may include noving the
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accurmul ati on; = sheet folding;

= fransportation for interfacing with inserts;
= envelope feeding;
= collation interfacing and insertion; and
= envelope treating and discharge.
[0016] More particularly, one or more aspects of the invention may contemplate,
without limitation, new and unique apparatus and methods for:
(a) guiding a web of the paper or film containing the printed indicia into
a cutter apparatus;
(b) processing the web through slitting and transverse-cutting
operation;
(c) transporting and merging discrete pieces of the insert;
(d) accumulating predefined stacks of discrete pieces of the insert;
(e) guiding and transporting a stack of discrete pieces of the insert
toward an envelope-filling station;
(f) transporting individual envelopes toward the envelope-filling

station;



sheet folding; transportation for interfacing wwth inserts; envel ope
feeding; collation interfacing and insertion; and envelope treating and
di schar gewo[200108)520or e particul arly, one or nore aspect CofUSLIL/0BIFTENL i ON
may contenplate, without limtation, mew and uni que apparatus and net hods
for: (a) guiding a web of the paper or filmcontaining the printed indicia
into a cutter apparaj@sredtihy dWdQsessssg 4 HackebhbRinQtIBPes bridritb g and
transverse-cutting operation; (c) transporting and merging discrete pieces
of the insert; (d) a@BWQH’%tf"i”ﬁ@pfﬁcéﬁ‘{éfﬁnﬁed stacks of discrete pieces of the
insert; (e) guiding aidnitafsROhh indlidyst bAGHoR rinSRE 8laRk BE 8R0S dride
insert toward an envel'ope-filling station; (f) transporting individual

envel opes toward t helféAva) tigervploppriingtsiatiosn; (g) creating and processing a
stack of ber1envel RS Ry ddioih id @ 1ROBEHEAST funbhidridn B O6S%851aARHaliBs
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parti cul ' LNt | - 25 are uni que conbi nations, the
i nventi o?aS%Hé}ﬁbéggg%Fﬂjgaa{hﬁorﬁ nga%o%”r?ag?ﬂgbeﬁn t he paper transporting
appar atus and net hods descri bed herein. Brief Description of Figures [0018]
FIG 11 L.V ' illustrating a portion of a converter for
stuffingﬁ3r f lieschiplioh af Fi ed paper or filmobjects; [0019] FIG 2 is a
per spect i[0@18]i ew OFIG 1tis apepspectivegviewdilllstratihgtahsoriemuies tetveoter for G 1;

O i SR H I ¥ i oBlefce! 1 1Y of bristles of the
[0019] FIG. 2 is a perspective view of a transporting module of the converter of
FIG. 1;
[0020] FIG. 3A is an elevation view of a plurality of bristles of the transporting
module of FIG. 2;
[0021] FIG. 3B is an elevation view similar to FIG. 3A showing the bristles in an

orientation different from that shown in FIG. 3A; and
[0022] FIG. 4 is a top diagrammatic view of features of the transporting module
of FIG. 2.

Detailed Description

[0023] Referring to the figures and, more particularly to FIG. 1, a portion of an
exemplary converter 10 is illustrated for processing a web 12 of paper or film. Although
not shown, the web 12 processed by the converter 10 originates, for example, from a
roll (not shown) of material containing such web. The roll is generally associated with a
first end 14 of the converter 10 and is unwound in ways known in the art, for example,
by driving a spindle receiving a core of the roll or by contacting a surface of the roll with
a belt or similar device. Typically, the web 12 is pre-printed with indicia in discrete
areas.

[0024] The web 12 thus travels in a machine direction, generally indicated by
arrow 15, through several modules that make up the converter 10. In the exemplary
embodiment of FIG. 1, converter 10 cuts the web material into discrete sheets
(corresponding to the “areas”) of material (“inserts”) and feeds them into envelopes fed
generally from an opposite end 16 of converter 10. Converter 10 may further convey
the envelopes containing the inserts away from the shown portion of the converter 10



[0021] FIG 3B is an elevation viewsimlar to FIG 3A showing the bristles
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module 70 to transport the inserts and feed them into envelopes. The envelopes, in

turn, are handled and fed toward the stuffing module 70 by an envelope conveyor 80.
A conveying assembly 90 is operatively coupled to the stuffing module 70 and the
envelope conveyor 80 for conveying the stuffed or filled envelopes away from the
shown portion of converter 10 for subsequent processing or disposition.

[0027] With reference to FIGS. 2 and 3A-3B, an exemplary transporting module
40 is illustrated in greater detail. Module 40 includes a support frame or housing 100
(shown in phantom) that supports the different components of the module to be
described in more detail below. Support frame 100 is in this embodiment made out of
metal although other suitable materials may be chosen instead. A hood or cover 104
(FIG. 1) restricts access to moving components of module 40 and may, for example,
further protect the web 12 from debris and the like. Hood or cover 104 may be made,
for example, of a transparent or translucent material to permit viewing of the web and
the moving components during operation.

[0028] Transporting module 40 includes a top engaging portion 120 and a bottom
engaging portion 130 for respectively engaging a first (e.g., top) side 12a of the web
and a second (e.g., bottom) side 12b of the web 12. As used herein, and in the context
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device 150 may be additionally or alternatively operatively coupled to only one of the
sprockets 154 proximate second end 40b of module 40 or to one or both of a second
pair of sprockets 154 located proximate the first end 40a of module 40. Itis also
contemplated that either or both of the top and bottom engaging portions 120, 130 may
have a single belt assembly, rather than the exemplary respective pairs of belt
assemblies of this embodiment. As used herein, the term “deflectable” as applicable to
the deflectable elements of this embodiment and alternative embodiments refers to
solid or semi-solid structures that bend or deform upon the action of a force.
[0030] With particular reference to FIG. 2, in this exemplary embodiment servo
device 150 is also operatively coupled to a pair of rollers 182 located proximate second
end 40b of module 40 and that are in positive driving engagement with a second pair of
belt assemblies 190, 194 of bottom engaging portion 130. Rotation of rollers 182, for
example, in the direction of arrows 196, causes movement, in the machine direction, of
a pair of belts 202 that are in positive driving engagement with rollers 182. While not
shown in this exemplary embodiment, it is contemplated that servo device 150 may be



[ 0029] More specifically, in this exenplary enbodi nent, the servo device
150 is operatively coupled to a first pair of gears or sprockets 154
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12, thereby permitting handling, by module 40, of webs 12 of different thickness.

[0033] With particular reference to FIGS. 3A and 3B, the above described
deflection of bristles 170 is exemplarily depicted. More particularly, FIG. 3A shows the
bristles 170 in a first position accommodating a web 12 having a first thickness d;.
Deflection of bristles 170, in this regard, is relative to an orientation, shown in phantom
in FIG. 3A, associated with the absence of a web 12 engaging the bristles 170. FIG. 3B
shows bristles 170 in a different orientation, having deflected to a greater extent to
accommodate a web 12’ having a greater thickness d, relative to that of web 12 (FIG.
3A). More specifically, FIG. 3B shows bristles 170 having deflected to a greater extent
relative to the deflection (shown in phantom in FIG. 3B) caused by web 12 (FIG. 3A).
This deflectable feature of bristles 170 similarly provides for any upward motion of web
12 that may occur during travel of web 12 in the machine direction.

[0034] With continued reference to FIGS. 2 and 3A-3B, the bottom engaging
portion 130 includes a belt surface 260 of belts 202 that cooperate with bristles 170 to
engage and move web 12 in the machine direction. More specifically, belt surface 260
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cooper at eép)%d Qt t%'p% dt oF cd‘rztgct df bristles 170 with web 12) that is greater than the speed
of movement of the belts 166. In this regard, therefore, servo device 150 may be
configured to provide for this difference such that the resulting surface speed of the top
engaging portion 120 is substantially equal to that of the belt surface 260 of bottom
engaging portion 130.
[0036] Travel of the web 12 in the machine direction is further facilitated, in this
exemplary embodiment, by one or more guiding rollers 278 (only one shown) disposed
in a region proximate the first end 40a of module 40b that help guide the web 12 within
module 40. More particularly, the rollers 278 are pivotally mounted to support frame
100 via a mounting block 282 and a pivot arm 284 as shown in FIG. 2. Rollers 278
prevent erratic upward or downward movement of web 12 during travel in the machine
direction. Rollers 278 apply a downward pressure against web 12, and more
particularly, against the belts 202, to thereby nip and thus minimize upward movement
of the web 12.
[0037] With particular reference to FIG. 2, a support surface 290, made, for
example of metal, also facilitates travel of the web 12 within module 40. More



engage and nove web 12 in the machine direction. Mre specifically, belt
surface 260is generally flat and provides a substantially solid supporting
surface ayeizosrozwdrsch bristles 170 defl ect as descri bedPprabaseoosnbrsepver ,
belt surface 260 is configured to proMi de sufficient engagenment so as to
prevent or mnimze slippage of web 12 relative to the belt surface 260.
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machi ne diopsed &40 fﬁ’(fster@ror(ﬁlﬁgr' | dktiah &b ark Wllir‘éhén dideMhgbodi nent, by
one or nore guiding rollers ( 'y one shown) disposed in a region

pr oxi mat @Item@tlvelv sanhepre QIO@P@TOfrf’ﬁ%ii)ﬂl@pall(ﬂﬁftb%ltasﬁ@ﬂnb“%mé}é dtVﬁége\Neb 12 within
dul e 4Qq t | ted t
moaul e re pap th%Lélx@hpYarY E@%BP@A&”?’EQ%% Gg?ﬁ&oﬁéﬁf&ﬁtﬁ"l (l)fytaggldlrt‘ ed to

support ra 100 via a nount Ivot arm as shown in
FIG 2. R@seemb@sm P4V 184 ingluces apnraadingr ( ecﬂa\mtmarrd) foraecoretie vegb Wb 12

during t %\éSJdiAdR/,R%%nfm%mé‘ﬁo processes a single discrete object or sheet, the top and

bottom engaging portions 120, 130 engage the lateral edges 12b, 12c of web 12, which
move the web 12 in the machine direction and further direct the edges 12c, 12d
outwardly, thereby preventing or eliminating wrinkles on the web 12. Alternatively,
when module 40 processes two side-by-side objects or sheets 12L, 12R (as suggested
by the dashed line in the middle portion of web 12), the top and bottom engaging
portions 120, 130 engage the respective outward lateral edges 12b, 12¢c of web 12 to
move sheets 12L, 12R in the machine direction and further outwardly away from one
another. This may be desirable, for example, to direct sheets 12L, 12R into different
portions of the folding and buffering module 50 (FIG. 1) for subsequent processing.
[0040] While the present invention has been illustrated by a description of
various embodiments and while these embodiments have been described in
considerable detalil, it is not intended to restrict or in any way limit the scope of the
appended claims to such detail. For example, and without limitation, other alternatives
structures may replace bristles 170, so long as they provide a substantially resilient
surface to engage web 12 and include at least some of the functions described above.



direction. Rollers 278 apply a downward pressure agai nst web 12, and nore
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di verge. [0039] In this exenplary enbodi ment, the diverging orientation of
the belt assenblies 160, 164, 190, 194 induces a spreading (e.g. outward)
force on the web 12. Accordingly, when nodule 40 processes a single

di screte object or sheet, the top and bottom engagi ng portions 120, 130
engage the lateral edges 12b, 12c of web 12, which nove the web 12 in the
machi ne direction and further direct the edges 12c, 12d outwardly, thereby
preventing or elimnating winkles on the web 12. Alternatively, when
nodul e 40 processes two side-by-side objects or sheets 12L, 12R (as
suggested by the dashed line in the mddle portion of web 12), the top and
bott om engagi ng portions 120, 130 engage the respective outward | ateral
edges 12b, 12c of web 12 to
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surface to engage we and include a east some of the functions

descri bed abo@&®OHemM engaaiRooriTionFeaglindrecond pidesdfitan objeaeprrositeitiieur es
may be in f L exi ; i Ll 1 ; hr st j

assenbl i glggt%gd& Q{ldgfgé?é“i\/ EIE Cpgge’féﬁggg’i“ﬂéh@g% ?’ﬁ%a%%p Bglgglt%rﬂﬂtv éﬁésggglr:\% pair
of belt astenpachine diogctiong4 of the bottom engagi ng portion 130 may i nstead

be arranged i i I i i r [:

nonpar al | el O&héﬁeﬁrﬁ? ﬁ%%és{teos gsrv?ﬁd {gﬁc? n@éé@ﬁ:@b@%@rsﬁwkgg?@hodﬁ& b(g@?/%nt ages
and nodi findatasenglukalityl ofrdefidectblleagiqreeants far drigagimgske bbjedt.i n t he art. The
invention in its broader aspects is therefore not limted to the specific
details, representative apparatus and nethod, and illustrative exanple

shown anc. desThe lapdarafcaaircthimgll, whetkspant of esid ney obotiverdendaging sartbngdet ai | s

wi t hout departing, fromthe irit or scope of the neral inventive
concopt . eSSt plfalhietenBethls e Rta e s 3R B drdi0imper or
filmdi sehghgingpbrivhs inti’eFRciubber BHIT fof bhGaping bjsdt.Nng: a top engagi ng

portion for contacting a first side of the object; and a bottom engagi ng
portion for contacting a second side of the object opposite the first side

and respect i vehy appaReIsadfickEmW, FliHtHeaicdmbasingngagi ng portion to nove the
object in the nmachine direction; wherein at |east one said top engagi ng

C| { . . g
portion or saPd¥BEERRNEAAYPRRIAMGIK PRIPIGHIE AldRASt ANPPLFRUM 1QROITIOIGET | ect abl e
el ement s J,854i8H BBEIOAE iérRoARY ﬁfétoblj@ct in{h@ AR Abikstigh. ¢l ai m 1, wherein one

of said top or bottom engaging portions includes said plurality of
defl ectabl e el ements and the other of said top or bottom engagi ng portions

includes g r Ul?ﬁgbgpgﬂaiusfd?rclaﬁ’rﬂ%?Wh@E’eiﬁ B&dPN RSt mechaniEifistRRAGFeHTo Bfive! @ m
1, further conprisSing:
said top and bottom engaging portions at substantially equal surface speeds.

5. The apparatus of claim 1, wherein said driving mechanism is a servo device.

6. The apparatus of claim 1, wherein said deflectable elements are arranged to
deflect to accommodate a thickness of the object.

7. The apparatus of claim 1, wherein said bottom engaging portion includes a pair
of opposed belt assemblies, said apparatus further comprising:

a support surface disposed between said opposed belt assemblies for
supporting a center portion of the object.

8. The apparatus of claim 7, wherein said top and bottom engaging portions are
configured to move two side-by-side paper or film objects in the machine direction, said
support surface being configured to support inner edges of each of the objects.



a driving nechani smoperatively coupled to at | east one of said top or

bott om engagi ng portions for noving the object in the machine direction. 4.
The apparwousioaR725ai m 3, wherein said driving nmechani seciraseanfsagar ed t o
drive said top and bottom engagi ng portions at substantially equal surface
speeds. 5. The apparatus of claim1l1l, wherein said driving nechanismis a

servo dey. ce. The appSrafRRRECRMS!, ertt@r@bﬂ‘ﬂi\oﬂ;gn@herel n said defl ectable
el ements are arranged to deflect to accommodate a thickness of the object.

7. The appar afui§aghons rallenhcpntaghieg &1e0e¢ ENE SOPBRRENRY WY 7y 1636+ PNl 331'R:I udes
a pair ofo9p B&Hibn 8P s88BbHES: en@ﬁgiﬂg%ﬂﬁfn%‘é%ld(e%é ) ecFinHé hﬁ:’icﬂ&e

support surface I sposed between said opposed belt assenblies

supporti rﬁ’dje@fﬂ%nter portion of the object. 8. The apparatus of cI aim7,
wherein said top and bottom engagi ng portions are configured to nove two

si de- by-si de paper or filmobjects in the machine direction, said support
surface B8 ng Tbeappgatuscdfictainupphetein anidrtordgeaging perdon insfudere fibj rait s. 9.
The appar; Bp@os%% @ltﬁs@b%héé‘éﬁd@e{ug BBHJ%'e% Hgipg%tortlo%%ﬁélua) Eé)édn%rpaur of
contactlng cooper a I"e oné of Sa

engagi ng qppo$ed)belbassembﬂebmapem\alwmgatpgmiihmald trsgpdidef b)dieassbn‘@hem n the

por i on 1y ety Bpit” SafUeRRbihofn 51 Rt sl Pell A RR =B oo

engagi ng padieingonipdratie selativeiommnd grathierof opposed belt assenblies
respectively cooperating with said first pair of belt assenblies for
engagi ng the object, said belt assenblies of at least said first pair or

sai d secand p3hé apparagussireidrarid, Wekbrdiebaitiived asScrablesadi el ekt said firsThair
apparatus_of claim 10, wherein said belt assenblies of at |east said first

pair or 558 SS@EB%p%‘épwefﬂed@r”b%”‘iaﬁh'f‘ﬁé“rﬁﬂm ne direction. 12. The

apparatus of claiml1, V\/nereln said plurality of deflectable elements are in
the form of bristles. he apparatus of cla wherein said plurality

m 1
of def | edBabl Ehélaéﬁ%rﬁi@ Qirc@'ﬁ“dn MEgrain éﬁ'\drﬁwréﬁy oigeflegtﬁplggkggpeﬁ%gredn claim

1, wher eige RnthibABI&Ngagi ng portion is configured to engage the first side
of the object at respective opposed | ateral edges of the object.

13.  The apparatus of claim 1, wherein said plurality of deflectable elements are

formed from nylon.

14.  The apparatus of claim 1, wherein said top engaging portion is configured to
engage the first side of the object at respective opposed lateral edges of the object.

15.  An apparatus for transporting a pair of discrete side-by-side paper or film objects
in @ machine direction, comprising:

a top engaging portion including a first pair of opposed belt assemblies for
contacting respective first sides of each of the objects at respective lateral edges of
each of the objects; and

a bottom engaging portion including a second pair of opposed belt assemblies
respectively cooperating with said first pair of belt assemblies for contacting second
sides of each of the objects opposite the first sides and respectively cooperating with
said top engaging portion to move the objects in the machine direction;
wherein:

one of said top engaging portion or said bottom engaging portion includes a
plurality of bristles for engaging the objects; and



15. An apparatus for transporting a pair of discrete side-by-side paper or
filmobjects in a machine direction, conprising: a top engaging portion

i ncl udi ngwe 2biwmtrs2pai r of opposed belt assenblies for cearastem@3esespective
first sides of each of the objects atlsrespective |ateral edges of each of
the objects; and a bottom engagi ng portion including a second pair of
opposed bel t agig@yEhldsesmbRSS Gl 1048t ¥ai§ ARPBEA L) B8id Webthdpdilalel Ao pdtaiidl of
belt assenblies for contacting second sides of each of the objects opposite
the firsteldlivgel® Aeanodiectivel y cooperating with said top engagi ng portion
to nmove the objects in the machine direction; wherein: one of said top
engagi ng portion or said bottom engaging portion includes a plurality of
bristles 1Bor dRgAGPAHGIUSHY CEHNES Wheea saifl dpel @sserabliasaiiat asbsaiafirst paikt sai d
first pai ; i & - l el relative to one anot her.

16. The g:gsglpa%égﬁdo?%gﬁggﬁg,them}gfgﬁ% d@%{i nbelt assenblies of at |east
said first pair or said second pair diverge in the machine direction. 17.
The appar,at us i , el - t f i - j tion
o sar d Bat t o AEaaNs o siolE el ARt 3i5aRAb pBRg ORI e

obj ect s. bb8omAmgagingmeirian iedueép eulstenbElt fay emgabdingehe clgjepisi si ng: a first
end associated with feeding of a roll of paper in a machine direction; a
portion configured to process the roll of paper into discrete paper

obj ect s; 18. sedaralit@naticoasebpatstulfing machieedeangprisingenvel opes toward t he

di screte paper ,ohjects; and a.transportiin pparat us including. a top

engagi ng por « PARPHEBR 3sataee iy B5RRY of & i &HBpef e mapdos S bot ¢ om
engagi ng por t agortfodrcopaglieatid pebcass arawol of paseraftotderabipaptsosenesi te t he

first side and respectively cooperating with said top ,engagin ortionto
move the obj 6BEECOMERGETIEIREBHA TGRTO QlteaN iPRCS IO AR e SRRCBIDRS d t op

engagi ng opfiictd; @Rdor sai d bottom engaging portion includes a plurality of
defl ectabl e el ements for engagi_ngf t he objects. 19. The nmachi ne of claim 18,
wherei n said BI@NEPPHEINT aPPRyaNSdRE dNe adpik RBRGAENGPRTIDR farieentasing affir¥r i st | es.

side of the objects and a bottom engaging portion for contacting a second side of the
objects opposite the first side and respectively cooperating with said top engaging
portion to move the objects toward the second end, wherein at least one of said top
engaging portion or said bottom engaging portion includes a plurality of deflectable
elements for engaging the objects.

19.  The machine of claim 18, wherein said plurality of deflectable elements are in the
form of bristles.

20. A method of transporting a paper or film discrete object in a machine direction,
comprising:

engaging a first side of the object with a substantially solid surface;

engaging a second side of the object opposite the first side with a substantially
resilient surface deflectable upon engagement thereof with the object; and

moving the substantially solid surface and the substantially resilient surface to
thereby move the object in the machine direction.

21.  The method of claim 20, further comprising:
moving the substantially solid surface and the substantially resilient surface at
substantially equal surface speeds.



20. A nmethod of transporting a paper or filmdiscrete object in a machine
direction, conprising: engaging a first side of the object with a

subst ant ivabI2g108b32d surface; engagi ng a second si de of twrhe/uskyensosepposite
the first side with a substantially r®silient surface defl ectable upon
engagenent thereof with the object; and noving the substantially solid

surface and trfe prdisdROtdI@H 20, T@Mdricemprisingf ace to thereby nove the obj ect

in the machine direction. 2 1. The method of claim?20, further conprising:
novi ng t he suBSREHINTA FENRPGrHO O hgObieghWith ReSUPROT BHHAGRIO IPereRY | i ent

surface afnsettHeAjddlab Yt RAMR inthE FRERINE RREEFon2ang The et hod of cl ai m 20,
further conprising: contacting a center portion of the object with a

support surf af®Vving theepiestindbe prchinetsiregtgreieiatiys t9 thersuppertsurface.ne machi ne
direction; and noving the object in the machine direction relative to the
support surface. 23. The nethod of claim 20, further conprising: engaging a
pair of <3de- bje sialeodeixdaimo?0, futhar shjressisgwi th t he substantially solid

¢ q Ll i _ . ¢
chrface and | Aotk DAl bl Sk 80k U BBECRGRE SlloRIY Bfg el ¢ ©
conpr i si sgrfaceanchthet dubstainfialtt residentviaridty ta tlestdyweotetherpairariobjeets intha he

machi ne djrection. ..25. The nethod of claim 20, further conprising: engagi ng
the fi rs?ﬁéci%wee @?ecpﬁrg obj ect at opposed | ateral edges of the object.

24.  The method of claim 23, further comprising:
moving the objects outwardly relative to one another in the machine direction.

25.  The method of claim 20, further comprising:
engaging the first side of the object at opposed lateral edges of the object.



