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Description

[0001] This invention relates to apparatus for manipu-
lating sheet material and, more particularly, to an appa-
ratus for providing equal access to dual face surfaces of
a sheet/mailpiece for printing/scanning on each side
thereof.

[0002] Material handling systems frequently require
that sheet material, such as the internal mailpiece con-
tents or mailpiece envelopes, be turned over to match a
specific downstream requirement. For example, mail-
piece fabrication equipment typically requires that mail-
piece content material be oriented face-up or face down
depending upon the orientation of a receiving envelope
This requirement has come under increasing demand as
new and old equipment have, over the course of time,
been merged. That is, some mailpiece fabrication sys-
tems require a face-up orientation while others employ
a face-down presentation. Effective utilization and coor-
dination of all systems/machines becomes inefficient
when specific mailpiece fabrication jobs can only be proc-
essed on specific machines.

[0003] US-A-6 139 004 describes a material strip han-
dling apparatus comprising a lower vacuum conveyor
and an upper vacuum conveyor. The lower vacuum con-
veyor conveys the strips of material which desirably are
evenly spaced on the conveyance surface. In particular,
the vacuum of the conveyor holds the strips of material
with a controlled vacuum via a vacuum chamber. More
specifically, the vacuum of the lower conveyor holds the
strips of material with a controlled vacuum to a tangent
region of the lower vacuum conveyor with the upper vac-
uum conveyor. Atthe tangentregion, the strips of material
are individually and successively transferred onto the up-
per vacuum conveyor. At or near the tangent region, the
vacuum of the lower vacuum conveyor is extinguished
or otherwise ceases to hold the material strips thereto by
vacuum means. Similarly, at or near the tangent region,
a vacuum is created, generated or provided within the
upper vacuum conveyor. Such vacuum may be so pro-
vided by means of a vacuum chamber or box and an
associated vacuum-supplying hose or duct. The applica-
tion of such a vacuum serves to hold the material strips
adjacent the conveyance surface.

[0004] Furthermore, various inversion modules have
been developed to reorient the envelope or mailpiece
content material for printing or scanning purposes. That
is, a requirement often exists for a mailpiece envelope
to have information printed on both face surfaces such
as adestination address on one side thereof and areturn
address on the other side (typically on the rear face of
the envelope flap). At other times, a sheet may have con-
tent material printed on one side while a destination ad-
dress is printed on the opposite side such that, when
folded, the destination address may be aligned with and
seen through a transparent window of an envelope.
[0005] One apparatus for inverting the orientation of a
mailpiece envelope, or its content material, includes a
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twist module wherein the sheet material is directed line-
arly along a spiral path, typically affected by a series of
twisted belts or chords. While such twist modules retain
the respective leading and trailing edge position of the
sheet material, such modules require alengthy axial path
to change the face-up/ face-down orientation of the sheet
material. Furthermore, twist modules are not reconfig-
urable to handle straight runs wherein sheet material in-
version is not required. Consequently, a substitute mod-
ule or entirely separate mechanism must be introduced
to reconfigure the sheet material handling equipment.

[0006] A need, therefore, exists for an apparatus to
manipulate sheet material for providing access to the du-
al face surfaces of the sheet material and for performing
additional processing operations such as printing and/or
scanning information on each side of the sheet material.
[0007] According to the invention, there is provided a
sheet handling apparatus for conveying sheet material
along a feed path, comprising, first and second conveyor
modules having first and second conveyor surfaces, re-
spectively, for driving the sheet material along the feed
path, the conveyor modules being arranged such that at
least a portion of the first conveyor surface opposes at
least a portion of the second conveyor surface along a
face-to-face interface; a means for developing a pressure
differential across the first and second conveyor surfaces
tohold the sheetmaterial on one of the conveyor surfaces
and transfer the sheet material from the first to the second
conveyor surfaces during transport; and a processor op-
erative to independently control the pressure differential
means such that sheet material may be transferred from
one conveyor module to the other conveyor module by
controlling the pressure differential developed across
each of the first and second conveyor surfaces when the
sheet material is interposed between the face-to-face in-
terface, wherein the first and second conveyor surfaces
each include a plurality of openings therein, and wherein
the pressure differential means associated with each of
the first and second conveyor modules includes first and
second pneumatic pump and a plenum defining first and
second chambers disposed in fluid communication with
respective pneumatic pumps, each chamber, further-
more, defining a sidewall structure having a plurality of
apertures therein disposed adjacent the respective con-
veyor surface such that air may pass through the open-
ings thereof and through the apertures of the plenum to
produce a pressure differential across the conveyor sur-
face, the first pneumatic pump being disposed in fluid
communication with the first chamber and the second
pneumatic pump being disposed in fluid communication
with the second chamber, and wherein the second pneu-
matic pump is independently controllable by the proces-
sor to produce a neutral or positive pressure differential
across a portion of the conveyor surface corresponding
to the face-to-face interface to transfer sheet material
from one conveyor module to the other conveyor module.
[0008] The accompanying drawings illustrate present-
ly preferred embodiments of the invention and, together
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with the detailed description given below, serve to explain
the principles of the invention. As shown throughout the
drawings, like reference numerals designate like or cor-
responding parts.

Figure 1 is a perspective view of a sheet handling
apparatus according to the present invention includ-
ing first and second conveyor modules each having
a conveyor surface which lies face-to-face along at
least a portion thereof such that sheet material may
be conveyed and transferred from one module to the
other.

Figure 2is atop view of the first and second conveyor
modules wherein a pneumatic pressure source de-
velops a negative, positive or neutral pressure dif-
ferential across the respective conveyor surfaces to
accept, hold and release sheet material along the
conveyor surface.

Figure 3 depicts an enlarged top view of the conveyor
modules wherein a processor controls the pneumat-
ic pressure source such that a negative pressure dif-
ferential, or vacuum, is developed to secure sheet
material to the conveyor surfaces during transport.
Figure 4 depicts the top view of Figure 3 wherein the
processor controls the pneumatic pressure source
to neutralize the pressure differential across the first
conveyor surface (i.e., along the face-to-face inter-
face) while a negative pressure differential is devel-
oped across the second conveyor surface to transfer
the released sheet material from first conveyor mod-
ule to the opposing second conveyor module.
Figure 5 depicts the top view of Figure 3 wherein the
processor controls the pneumatic pressure source
to develop a positive pressure differential across the
first conveyor surface (i.e., along the face-to-face in-
terface) while a negative pressure differential is de-
veloped across the second conveyor surface to
transfer the released sheet material from first con-
veyor module to the opposing second conveyor mod-
ule.

[0009] The invention will be fully understood when ref-
erence is made to the following detailed description taken
in conjunction with the accompanying drawings.

[0010] A sheethandling apparatus is provided for con-
veying sheet material/mailpieces along a feed path which
facilitates access to the dual face surfaces thereof for the
purpose of printing, and/or scanning information con-
tained, thereon. The sheet handling apparatus includes
first and second conveyor modules each having a con-
veyor surface, a portion of which is disposed in opposing,
face-to-face relation with a portion of the other conveyor
surface. Furthermore, the conveyor surfaces cooperate
with a means for developing a pressure differential
across the conveyor surfaces to hold the sheet material
on the conveyor surfaces and transfer the sheet material
across the modules during transport. A processor con-
trols the pressure differential means such that the sheet
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material is held against the conveyor surfaces by a neg-
ative pressure differential developed across the convey-
or surface and transferred from one conveyor surface to
the other by controlling the pressure differential of both
modules when the sheet material is interposed between
the face-to-face interface. Furthermore, the remaining
end portions of each conveyor surface are oppositely dis-
posed and openly accessible to perform other sheet ma-
terial processes. For example, the sheet material may
be scanned along and/or printed on each face surface.
[0011] An apparatus is described for handling sheet
material which enables access to both sides thereof for
performing additional operations. Though, in the broad-
est sense of the invention, the apparatus enhances the
ability to manipulate and/or handle sheet material along
a continuous feed path while facilitating other sheet ma-
terial processing operations such as printing, scanning,
collation, cutting, folding, insertion, etc. In the context
used herein, "sheet material" means any page, docu-
ment, or media wherein the dimensions and stiffness
properties in a third dimension are but a small fraction,
e.g., 1/100th of the dimensions and stiffness character-
istics in the other two dimensions. As such, the sheet
material is substantially "flat" and flexible about axes par-
allel to the plane of the sheet. Hence, in addition to indi-
vidual sheets of paper, plastic or fabric, objects such as
envelopes and folders may also be considered "sheet
material" within the meaning herein. The embodiments
disclosed herein, therefore, are merely illustrative of the
inventive teachings and should not be construed as lim-
iting the invention to a particular type or construction of
sheet material, but interpreted broadly in context of the
specification and appended claims.

[0012] Theinvention employs two principle features in-
cluding the ability to share/transport documents along a
common, coplanar feed path, and a system configuration
which enables access to both sides of a document for
performing additional operations such as printing and/or
scanning. Figure 1 shows an isolated perspective view
of the sheet handling apparatus 10 according to the
present invention. The sheet handling apparatus 10 in-
cludes first and second conveyor modules 12, 14 each
having roller-driven conveyor surfaces 12C, 14C, a
means 16 for developing a pressure differential across
the conveyor surfaces 12C, 14C of the conveyor modules
12, 14, and a processor 20 for independently controlling
the pressure differential means 16.

[0013] More specifically, the conveyor modules 12, 14
are arranged such that an end portion of one conveyor
surface 14C opposes the other conveyor surface 12C
along a face-to-face interface FF. Furthermore, while the
remaining portions 12EP, 14EP of the conveyor modules
12, 14 are diametrically opposite, i.e., 180° out-of-phase,
the end portions 12EP, 14EP are openly accessible for
other sheet material processes. The import of this ar-
rangement/feature will be discussed in greater detail in
subsequent paragraphs when discussing the operation
for controlling the sheet handling apparatus.
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[0014] Tofacilitate the description, only one of the con-
veyor modules, e.g., the first conveyor module 12 will be
described inasmuch as the structural configuration of
each module is essentially identical. Furthermore, when
structural elements are common to both modules 12, 14,
a similar/common reference numeral or character will be
employed for identification purposes. In Figures 1 and 2,
the conveyor surface 12C is composed of a flexible ma-
terial which is porous or includes a plurality of openings/
apertures 12CO to permit the passage of air there-
through. The conveyor surface 12C is furthermore, dis-
posed about a pair of rollers 22, 24 to produce linear
surface segments 26 between the rollers 22, 24. More-
over, therollers 22, 24 are driven in the direction of arrows
D, though the motor(s) for driving the rollers 22, 24 is not
shown.

[0015] The means 16 for developing a pressure differ-
ential across the conveyor surface 12C includes, inter
alia, one or more pneumatic pumps S;, S, and a plenum
30 disposed in fluid communication with the pneumatic
pumps Sy, S,,. The plenum 30 is disposed between the
linear segments 26 of the conveyor surface 12C and the
rollers 22, 24 at each end of the conveyor module 12.
The plenum 30 includes a plurality of apertures 30A dis-
posed through a sidewall structure 30W of the plenum
30. Furthermore, the sidewall structure 30W is disposed
adjacent the conveyor surface 12C and, in addition to
tensile loads which may be imposed by the rollers 22, 24
on the conveyor surface 12C, the sidewall structure 30W
provides a degree of lateral and/or vertical support for
the conveyor surface 12C. Moreover, the apertures 30A
are sufficiently close to the conveyor surface 12C such
that air/fluid will flow substantially normal to the conveyor
surface 12C (i.e., through the openings 12CO) rather
than in a direction parallel to and/or between the sidewall
structure 30W and the interior conveyor surface 12C.
[0016] Finally, the plenum 30 comprises at least one
chamber 34-1, but may include additional chambers 34-2
to facilitate the transfer of sheet material from an up-
stream conveyor module 12 to a downstream conveyor
module 14. The significance and use of a multi-cham-
bered plenum 30 will become apparent when discussing
the operation of the sheet handling apparatus 10
[0017] The pneumatic pumps S,, S, are capable of
generating a positive, negative and/or neutral pressure
differential, P, V, N, respectively, across the conveyor
surface 12C. For example, to develop a negative pres-
sure differential V, a command or signal is issued by the
processor 20 to the pneumatic pumps S, S, to generate
a vacuum V (see Fig. 2) or low pressure within one or
both of the chambers 34-1, 34-2. The higher atmospheric
pressure, externally of the chambers 34-1, 34-2, effects
fluid flow through the openings 12CO of the conveyor
surface 12C and the apertures 30A of the plenum 30.
[0018] In Figures 3 and 4, the operation for controlling
the sheet handling apparatus 10 is depicted. While sheet
material 40 may be adequately conveyed and handled
by conveyor modules having a single-chambered ple-
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num, the figures emphasize the advantages of a multi-
chambered plenum 30 to enhance the control/transfer of
sheet material from one conveyor module 12 to another
module 14. In Figure 3, sheet material 40 is introduced
and is held against the conveyor surface 12C of the first
conveyor module 12 by a vacuum V created in the cham-
bers 34-1 and 34-2 of the plenum 30. The pressure dif-
ferential is maintained across the conveyor surface 12C
by the fluid communication established between the ap-
ertures 30A of the sidewall structure 30W and the open-
ings 12CO of the conveyor surface 12C, i.e., even as the
conveyor surface 13C slides across the sidewall surface
30W. Even as the conveyor surface 12C transitions from
one chamber 34-1 to the next 34-2, the sheet material
40 continues to be urged against the conveyor surface
12C inasmuch as the pneumatic pump S, continues to
draw a vacuum in the second chamber 34-2.

[0019] In Figure 4, when the sheet material 40 is con-
veyed to the interface FF, i.e., the area where the con-
veyor surfaces 12C and 14C are face-to-face, the pneu-
matic pump S, is de-activated so as to neutralize the
pressure, denoted by the encircled N within the chamber
34-2. At the same time or simultaneously, a vacuum V
is created or has been maintained in the first chamber
34-1 of the second conveyor module 14. Consequently,
the sheet material 40 is transferred from the first conveyor
module 12 to the second conveyor module 14. And, sub-
sequently, a vacuum V maintained in the second con-
veyor module continues the transport of the sheet mate-
rial 40 along the feed path FP.

[0020] Alternatively, and referring to Fig. 5, a positive
pressure differential P may be established in the second
chamber 34-2 of the first conveyor module 12. More spe-
cifically, a negative pressure differential may be main-
tained in both first and second chambers 34-1, 34-2, via
the firstand second pneumatic pumps S, S, untila sheet
of material 40 has fully entered the interface region, be-
tween the first and second conveyors 12, 14. Various
sensing apparatus may be employed, e.g., leading edge
photo-optic sensors (not shown), to detect the position
of the sheet material 40 along the feed path FP. When it
is determined that the sheet material 40 is correctly po-
sitioned, the pneumatic pump S, converts to pressurize
the chamber 34-2 and produce a positive pressure dif-
ferential across the conveyor surface 12C. As such, the
sheetmaterial 40 is urged from the conveyor surface 12C
to the opposing conveyor surface 14C. Inasmuch as the
conveyor surface 14C is drawing a vacuum, the negative
pressure differential maintains the sheet material 40 in
position as it continues along the feed path, i.e., provided
by the conveyor surface 14C of the second module 14.
[0021] In addition to providing a means for conveying
sheet material, various processing devices may be dis-
posed adjacent each of the accessible end portions
12EP, 14EP of the conveyor surfaces 12C, 14C. For ex-
ample, if the conveyor modules are processing mailpiec-
es, various mailpiece processing operations may be per-
formed on the exposed face surfaces of the mailpieces.
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For example, a first printer 50a (see Figs. 1 and 2) dis-
posed adjacent the first exposed end portion 12EP of the
first conveyor surface 12C may print a destination ad-
dress on one side of a mailpiece envelope 54 traveling
along thefirst conveyor surface 12C, and a second printer
50b disposed adjacent the second exposed end portion
14EP of the second conveyor surface 14C may print a
return address on the opposite side of the envelope 54
as it travels along the second conveyor surface 14C. Al-
ternatively, or additionally, a first scanner 60a (located
adjacent to or substituting for the printer 50a) may scan
or read information contained on one side of the mail-
piece envelope 54 while a second scanner 60b may scan
or read information contained on the opposite side of the
envelope 54.

[0022] In summary, the present invention provides an
apparatus for transferring sheet material from one con-
veyor surface to another. Complexity is minimized and
reliability optimized by reducing the number of moving
parts. That is, aside from a common conveyor system,
the apparatus employs a pneumatic system to hold,
transfer and convey the sheet material. Moreover, the
apparatus provides access to dual face surfaces of the
sheet material, e.g., a mailpiece envelope, to perform
various other processing operations such as printing
and/or scanning.

[0023] Although the invention has been described with
respect to a preferred embodiment thereof, it will be un-
derstood by those skilled in the art that the foregoing and
various other changes, omissions and deviations in the
form and detail thereof may be made without departing
from the scope of the appended claims. For example,
while the apparatus 10 shows only two conveyor modules
12, 14 disposed in linear, coplanar relationship, multiple
conveyor modules, e.g., three modules, may be joined
in overlapping relation to return the sheet material 40 to
its original orientation, i.e., face up or face down. Further-
more, while the invention shows a substantially linear
feed path, it should be understood that the upstream and
downstream modules 12, 14 need not be linear or
aligned, but may be staggered or misaligned, i.e., forming
an angle relative to each other.

[0024] Moreover, the invention has been described in
the context of a device wherein processing operations,
whether in connection with a mailpiece 40 or other sheet
of material, may be performed along an open or acces-
sible portion of one of the conveyor surfaces 12C, 14C
orconveyor modules 12, 14. Itshould also be appreciated
that the sheet handling apparatus 10 is a device capable
of transporting sheet material 40 along a co-planar feed
path which prepares or presents the sheet material 40 in
a suitable orientation for use by a downstream process-
ing device. That s, the sheet handling apparatus 10 may
be used to convey, transfer and deliver sheet material
so as to present one face surface or another to a subse-
quent processing station including, but not limited to a
printing and/or scanning station.
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Claims

1. Asheethandling apparatus (10) for conveying sheet
material along a feed path (FP), comprising,
first and second conveyor modules (12, 14) having
first and second conveyor surfaces (12C, 14C), re-
spectively, for driving the sheet material along the
feed path, the conveyor modules (12, 14) being ar-
ranged such that at least a portion of the first con-
veyor surface (12C) opposes at least a portion of the
second conveyor surface (14C) along a face-to-face
interface (FF);
a means (16) for developing a pressure differential
across the first and second conveyor surfaces (12C,
14C) to hold the sheet material on one of the con-
veyor surfaces and transfer the sheet material from
the first to the second conveyor surfaces during
transport; and
a processor (20) operative to independently control
the pressure differential means such that sheet ma-
terial may be transferred from one conveyor module
(12) to the other conveyor module (14) by controlling
the pressure differential developed across each of
the first and second conveyor surfaces (12C, 14C)
when the sheet material is interposed between the
face-to-face interface (FF),
wherein the first and second conveyor surfaces
(12C, 14C) each include a plurality of openings
(12CO0O) therein, and wherein the pressure differential
means associated with each of the first and second
conveyor modules includes first and second pneu-
matic pump (S1, S2) and a plenum (30) defining first
and second chambers (34-1, 34-2) disposed in fluid
communication with respective pneumatic pumps
(81, S2), each chamber, furthermore, defining a
sidewall structure (30W) having a plurality of aper-
tures (30A) therein disposed adjacent the respective
conveyor surface (12C, 14C) such that air may pass
through the openings (12CO) thereof and through
the apertures (30A) of the plenum (30) to produce a
pressure differential across the conveyor surface,
the first pneumatic pump (S1) being disposed in fluid
communication with the first chamber (34-1) and the
second pneumatic pump (S2) being disposed in fluid
communication with the second chamber (34-2), and
wherein the second pneumatic pump (S2) is inde-
pendently controllable by the processor (20) to pro-
duce a neutral or positive pressure differential across
a portion of the conveyor surface corresponding to
the face-to-face interface to transfer sheet material
from one conveyor module (12) to the other conveyor
module (14).

2. The sheet handling apparatus according to Claim 1,
wherein a negative pressure differential is developed
across at least one of the conveyor surfaces (12C,
14C) to convey the sheet material along the feed
path (FP).
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The sheet handling apparatus according to Claim 2,
wherein the pressure differential across the first con-
veyor surface is neutralized while a negative pres-
sure differential is developed across the second con-
veyor surface to transfer the sheet material from the
first to the second conveyor module.

The sheet handling apparatus according to Claim 3,
wherein the pressure differential across the first con-
veyor surface (12C) is neutralized while a negative
pressure differential is developed across the second
conveyor surface (14C) to transfer the sheet material
from the first to the second conveyor module along
the face-to-face interface (FF).

The sheet handling apparatus according to any pre-
ceding claim, wherein the first and second conveyor
surfaces define a substantially linear, coplanar feed
path (FP) for transporting the sheet material.

Patentanspriiche

Blatt-Handhabungsvorrichtung zum Transportieren
von Blattmaterial langs einem Zufiihrpfad (FP), um-
fassend:

erste und zweite Férdermodule (12, 14) mit er-
sten bzw. zweiten Foérderoberflachen (12C,
14C) zum Antreiben des Blattmaterials langs
dem Zufuhrpfad, wobei die Férdermodule (12,
14) so ausgelegt sind, dass zumindest ein Teil
der ersten Forderoberflache (12C) zumindest
einem Teil der zweiten Férderoberflache (14C)
langs einer Flachen-zu-Flachen-Schnittstelle
(FF) gegentberliegt;

ein Mittel (16) zum Entwickeln eines Druckdiffe-
rentials zwischen den ersten und zweiten For-
deroberflachen (12C, 14C), um das Blattmate-
rial auf einer der Forderoberflachen zu halten
und das Blattmaterial wahrend des Transportes
von der ersten zur zweiten Férderoberflache zu
transferieren; und

einen Prozessor (20), der operativ ist, unabhan-
gig das Druckdifferentialmittel so zu steuern,
dass Blattmaterial von einem Férdermodul (12)
zum anderen Férdermodul (14) transferiert wer-
den kann, indem das zwischen jeder der ersten
und zweiten Foérderoberflachen (12C, 14C) ent-
wickelte Druckdifferential gesteuert wird, wenn
das Blattmaterial zwischen der Flachen-zu-Fla-
chen-Schnittstelle (FF) eingeflgt ist,

wobeidie ersten und zweiten Férderoberflachen
(12C, 14C) alle eine Mehrzahl von Offnungen
(12C0) darin enthalten, und wobei das mit je-
dem der ersten und zweiten Férdermodule as-
soziierte Druckdifferentialmittel erste und zweite
pneumatische Pumpen (S1, S2) und einen, er-
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ste und zweite Kammern (34-1, 34-2), die in
Fluidkommunikation mit entsprechenden pneu-
matischen Pumpen (S1, S2) angeordnet sind,
definierenden Raum beinhaltet, wobei jede
Kammer weiterhin eine Seitenwandstruktur
(30W) mit einer Mehrzahl von daran angren-
zend an der entsprechenden Férderoberflache
(12C, 14C) angeordneten Offnungen (30A) de-
finiert, so dass Luft durch die Offnungen (12C0O)
derselben und durch die Offnungen (30A) des
Raums (30) hindurchgehen k&nnen, um ein
Druckdifferential an der Férderoberflache zu er-
zeugen, wobei die erste pneumatische Pumpe
(S1) in Fluidkommunikation mit der ersten Kam-
mer (34-1) angeordnet ist und die zweite pneu-
matische Pumpe (S2) in Fluidkommunikation
mit der zweiten Kammer (34-2) angeordnet ist,
und wobei die zweite pneumatische Pumpe (S2)
unabhangig durch den Prozessor (20) steuerbar
ist, um ein neutrales oder positives Druckdiffe-
rential an einem Teil der Férderoberflache zu
erzeugen, das der Flachen-zu-Flachen-Schnitt-
stelle entspricht, um Blattmaterial von einem
Foérdermodul (12) zum anderen Férdermodul
(14) zu transferieren.

2. Blatthandhabungsvorrichtung gemaR Anspruch 1,
wobei ein Negativ-Druckdifferential an zumindest ei-
ner der Forderoberflachen (12C, 14C) entwickelt
wird, um das Blattmaterial 1&ngs dem Zufuhrpfad
(FP) zu beférdern.

3. Blatthandhabungsvorrichtung gemaR Anspruch 2,
wobei das Druckdifferential an der ersten Foérder-
oberflache neutralisiert wird, whrend ein negatives
Druckdifferential an der zweiten Foérderoberflache
entwickelt wird, um das Blattmaterial von dem ersten
zum zweiten Férdermodul zu transferieren.

4. Blatthandhabungsvorrichtung gemaR Anspruch 3,
wobei das Druckdifferential an der ersten Forder-
oberflache (12C) neutralisiert wird, wahrend ein ne-
gatives Druckdifferential an der zweiten Férderober-
flache (14C) entwickelt wird, um das Blattmaterial
vom ersten zum zweiten Férdermodul l&ngs der Fla-
chen-zu-Flachen-Schnittstelle (FF) zu transferieren.

5. Blatthandhabungsvorrichtung gemafR einem der
vorstehenden Anspriiche, wobei die ersten und
zweiten Forderoberflaichen einen im Wesentlichen
linearen, koplanaren Zufuhrpfad (FP) zum Transpor-
tieren des Blattmaterials definieren.

Revendications

1. Appareil (10) de manipulation de feuilles pour trans-
porter un matériau en feuille le long d’un trajet (FP)
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d’alimentation, comprenant,

des premier et deuxieme modules (12, 14) de trans-
port ayant des premiére et deuxiéme surfaces (12C,
14C) de transport, respectivement, pour entrainer le
matériau en feuille le long du trajet d’alimentation,
les modules (12, 14) de transport étant agencés de
sorte qu’au moins une partie de la premiére surface
(12C) de transport s’oppose a au moins une partie
de la deuxiéme surface (14C) de transport le long
d’une interface en face-a-face (FF);

un moyen (16) destiné au développement d’'un dif-
férentiel de pression a travers les premiére et deuxie-
me surfaces (12C, 14C) de transport pour maintenir
le matériau en feuille sur 'une des surfaces de trans-
port et transférer le matériau en feuille de la premiére
a la deuxieme surface de transport pendant le
transport ; et

un processeur (20) fonctionnant pour commander
indépendamment un moyen de différentiel de pres-
sion de sorte que le matériau en feuille puisse étre
transféré d’'un module (12) de transport a I'autre mo-
dule (14) de transport en commandant le différentiel
de pression développé a travers chacune des pre-
miére et deuxieme surfaces (12C, 14C) de transport
lorsque le matériau en feuille est interposé entre I'in-
terface en face-a-face (FF),

dans lequel les premiére et deuxieme surfaces (12C,
14C) de transport comportent chacune une pluralité
d’ouvertures (12CO) dedans, et dans lequel le
moyen de différentiel de pression associé a chacun
des premier et deuxiéme modules de transport com-
porte des premiére et deuxieme pompes (S1, S2)
pneumatiques etun plénum (30) définissant des pre-
miére et deuxiéme chambres (34-1, 34-2) agencées
en communication par fluide avec des pompes (S1,
S2) pneumatiques respectives, chaque chambre, en
outre, définissant une structure (30W) de paroi laté-
rale ayant une pluralité d’orifices (30A) disposés de
maniére adjacente a l'intérieur de la surface (12C,
14C) de transport respective de sorte que I'air puisse
passeratraversles ouvertures de celle-ciet atravers
les orifices (30A) du plénum pour produire un diffé-
rentiel de pression a travers la surface de transport,
la premiére pompe (S1) pneumatique étantdisposée
en communication par fluide avec la premiére cham-
bre (34-1) et la deuxiéme pompe (S2) pneumatique
étant disposée en communication par fluide avec la
deuxiéme chambre (34-2), et dans lequel la deuxié-
me pompe (S2) pneumatique est commandée indé-
pendamment par le processeur (20) pour produire
un différentiel de pression positif ou neutre a travers
une partie de la surface de transport correspondant
a l'interface en face-a-face pour transférer un maté-
riau en feuille a partir d’'un module (12) de transport
a l'autre module (14) de transport.

Appareil de manipulation de feuilles selon la reven-
dication 1, dans lequel un différentiel de pression

10

15

20

25

30

35

40

45

50

55

négatif est développé a travers I'au moins une des
surfaces (12C, 14C) de transport pour transporter le
matériau en feuille le long du trajet (FP) d’alimenta-
tion.

Appareil de manipulation de feuilles selon la reven-
dication 2, dans lequel le différentiel de pression a
travers la premiére surface de transport est neutra-
lisé lorsqu’un différentiel de pression négatif est dé-
veloppé a travers la deuxiéme surface de transport
pour transférer le matériau en feuille du premier au
deuxiéme module de transport.

Appareil de manipulation de feuilles selon la reven-
dication 3, dans lequel le différentiel de pression a
travers la premiere surface (12C) de transport est
neutralisé lorsqu’un différentiel de pression négatif
est développé a travers la deuxieme surface de
transport pour transférer le matériau en feuille du
premier au deuxieme module de transport le long de
I'interface en face-a-face (FF).

Appareil de manipulation de feuilles selon I'une quel-
conque des revendications précédentes, dans le-
quel les premiére et deuxiéme surfaces de transport
définissent un trajet (FP) d’alimentation coplanaire
essentiellement linéaire, pour transporter le maté-
riau en feuille.
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