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Description

Field of the Invention

[0001] The invention relates to the field of printing sys-
tems, and in particular, to dryers of printing systems.

Background

[0002] Businesses or other entities having a need for
volume printing typically use a production printing system
capable of printing hundreds of pages per minute. A web
of print media, such as paper, is stored the form of a large
roll and unraveled as a continuous sheet. During printing,
the web is quickly passed underneath printheads which
discharge small drops of ink at particular intervals to form
pixel images on the web. The web may then be dried and
cut to produce a printed product.
[0003] Since production printers print high quality im-
ages at high speed, it is important that the drying process
of the web is quick, effective, and efficient. One such
drying mechanism is a hollow metal drum heated with a
radiant energy source such as a lamp. The lamp heats
the surface of the drum to a desired temperature and the
web contacts the heated rotating surface of the drum to
dry ink on the web at a controlled temperature. However,
in conventional drum dryers, the total path length of the
web is fixed. Current drum dryers are therefore limited in
ability to adapt to a range of different drying requirements.
[0004] WO 01/31271 A1 relates to a coating dryer heat-
ing system. Described is a dryer system for drying coat-
ings applied to a substrate, which includes means for
impinging the substrate with heated air, a thermally con-
ductive roll having a length and a peripheral surface for
supporting the substrate, and a plurality of energy emit-
ters disposed within the conductive roll along the length
of the roll. A housing extends about at least a portion of
the roll, and the housing has an arcuate panel member
radially spaced from the circumferential outer surface of
the roll. The arcuate panel member has a plurality of al-
ternating rows of coaxial extending outlet slots and re-
cessed troughs. A blower and plenum assembly is dis-
posed in the system housing, and axially extending car-
bon emitter lamps and radiant energy reflective members
are mounted within selected troughs. A preheating sta-
tion is disposed proximate the substrate.
[0005] US 2016/0313059 A1 relates to adjustable in-
terlacing of drying rollers in a print system. Described are
systems and methods for adjustable interlacing of drying
rollers in a print system. One system is an apparatus that
includes first rollers that conduct heat from a heat source,
and dry a web of print media as the web travels over a
front side of the first rollers in a first direction. A last roller
of the first rollers turns the web in a second direction. The
apparatus also includes second rollers disposed a dis-
tance above the first rollers and that transport the web in
the second direction. The apparatus further includes a
movement mechanism that reduces the distance be-

tween the second rollers and the first rollers to cause the
second rollers to occupy spaces between the first rollers
so that the web traveling in the second direction contacts
a back side of the first rollers to further dry the web.

Summary of the Invention

[0006] It is an object of the present invention to provide
an improved and useful system in which the above-men-
tioned problems are eliminated.
[0007] In order to achieve the above-mentioned object,
there is provided a system according to claim 1.
[0008] Advantageous embodiments are defined by the
dependent claims.
[0009] Embodiments described herein provide a drum
dryer with an adjustable path length of print media. Ad-
vantageously, the dryer includes a central drum and a
series of rollers spaced along an arc around the drum.
The positioning of the rollers inside the dryer defines a
path for a web of print media to follow inside the dryer.
The rollers generally comprise two groups: a first group
of rollers that transport the web along the arc in a first
direction between the dryer entrance and the drum, and
a second group of rollers that transport the web along
the arc in a second direction generally opposite to the
first direction between the drum and the dryer exit. The
particular positions of the drum, first group of rollers, and
second group of rollers advantageously enable multiple
different path lengths of the web inside the dryer, thereby
making the dryer highly adaptable to a wide range of
drying requirements. The structure is equipped for high-
performance drying using a long web path but also facil-
itates a reduction in paper waste as well as energy cost
for shorter web path implementations. A further advan-
tage is that similar amounts of contact between the web
and drum may be achieved regardless as to whether a
long web path or short web path is implemented for the
dryer.
[0010] Advantageously, a system includes a dryer of
a printing system. The dryer includes a drum that rotates
about an axis and applies heat to a web of print media
to dry ink applied to the web. The dryer also includes first
rollers positioned in an arc around the drum to define a
path of travel of the web along the arc when the web is
between an entrance of the dryer and the drum. The dryer
further includes second rollers positioned inside the arc
from the first rollers to reverse the path of travel of the
web inside the arc when the web is between the drum
and an exit of the dryer. A first roller and a second roller
transport the web around the drum. A location of the first
roller and the second roller relative to the arc defines a
length of the web inside the dryer.
[0011] Advantageously, the length of the web inside
the dryer is a first distance when the location of the first
roller and the second roller is at a far end of the arc with
respect to a travel distance of the web from the entrance
of the dryer. The length of the web inside the dryer is a
second distance that is less than the first distance when
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the location of the first roller and the second roller is be-
tween the far end of the arc and a near end of the arc
that is closer to the entrance of the dryer than the far end
of the arc. The length of the web inside the dryer is a third
distance less than the second distance when the location
of the first roller and the second roller is at the near end
of the arc.
[0012] Advantageously, a web handling apparatus in-
cludes an enclosure with an entrance for receiving a web
with wet ink and an exit for discharging the web with dried
ink, and a drum that occupies a center of the enclosure
and heats the web as the web wraps around the drum.
The web handling apparatus also includes a first group
of rollers spaced along an arc that spans around a cir-
cumferential portion of the drum at a first distance from
the surface of the drum. The first group of rollers trans-
ports the web between the entrance of the enclosure and
the drum. A last roller among the first group of rollers
turns the web onto the drum. The web handling apparatus
further includes a second group of rollers that occupy
spaces between the first group of rollers. The second
group of rollers are positioned inside the arc to span
around the drum at a second distance closer to the sur-
face of the drum than the first distance. The second group
of rollers transport the web between the drum and the
exit of the enclosure. A third group of rollers are posi-
tioned closer to the drum than the second distance. One
roller among the third group of rollers transports the web
from the drum to the second group of rollers. A location
of the last roller and the one roller relative to the arc de-
fines a travel distance of the web inside the enclosure.

Description of the Drawings

[0013] Some embodiments of the present invention
are now described, by way of example only, and with
reference to the accompanying drawings. The same ref-
erence number represents the same element or the same
type of element on all drawings.

FIG. 1 illustrates an exemplary continuous-forms
printing system.
FIG. 2 illustrates a side view of a drying system that
includes a drum in an illustrative example which does
not form part of the present invention.
FIG. 3 illustrates a drying system that includes a
drum and is enhanced with a roller configuration that
extends the path length of a web in an exemplary
embodiment.
FIG. 4 illustrates a drying system that includes a
drum and a roller configuration that facilitates adjust-
ment of the path length of a web in an exemplary
embodiment.
FIG. 5 illustrates a drying system that includes a
drum and a roller configuration that facilitates a re-
duced path length of a web in an exemplary embod-
iment.
FIG. 6 illustrates a drying system that includes a

drum and a roller configuration that facilitates a min-
imized path length of a web in an exemplary embod-
iment.

Detailed Description

[0014] The figures and the following description illus-
trate specific exemplary embodiments. It will thus be ap-
preciated that those skilled in the art will be able to devise
various arrangements that, although not explicitly de-
scribed or shown herein, embody the principles of the
embodiments and are included within the scope of the
embodiments. Furthermore, any examples described
herein are intended to aid in understanding the principles
of the embodiments, and are to be construed as being
without limitation to such specifically recited examples
and conditions. As a result, the inventive concept(s) is
not limited to the specific embodiments or examples de-
scribed below, but by the claims.
[0015] FIG. 1 illustrates an exemplary continuous-
forms printing system 100. Printing system 100 includes
production printer 110, which is configured to apply ink
onto a web 120 of continuous-form print media (e.g., pa-
per). As used herein, the word "ink" is used to refer to
any suitable marking fluid (e.g., aqueous inks, oil-based
paints, etc.). Printer 110 may comprise an inkjet printer
that applies colored inks, such as Cyan (C), Magenta
(M), Yellow (Y), Key (K) black, white, or clear inks. The
ink applied by printer 110 onto web 120 is wet, meaning
that the ink may smear if it is not dried before further
processing. One or more rollers 130 position web 120 as
it travels through printing system 100. Printing system
100 also includes drying system 140, which is any sys-
tem, apparatus, device, or component operable to dry
ink applied to web 120. Printer 110 is upstream from the
dryer since web 120 travels downstream from printer 110
to drying system 140. Printer 110 and drying system 140
may be separate devices or one integrated device.
[0016] FIG. 2 illustrates a side view of a drying system
200 that includes a drum 210 in an illustrative example
which does not form part of the present invention. In gen-
eral, drum 210 includes a cylindrical body with a thermally
conductive surface on its outer circumference. During
operation, web 120 is marked with ink by a print engine,
enters drying system 200 as it travels along web travel
direction 122, and wraps around an outer surface of ro-
tating drum 210, which is heated to a desired temperature
via heat transfer of a radiant energy source 220. Drum
210 rotates about axis 212, and components of drying
system 200 may therefore be described with respect to
a radial direction 214 which is any direction along a
straight line from axis 212 or center of drum 210, and a
circumferential direction 216 which is analogous to a ro-
tational direction of drum 210 that is perpendicular to ra-
dial direction 214. Although drum 210 provides consistent
and even heating of web 120, conventional drying sys-
tems such as that shown in FIG. 2 have a relatively low
degree of drying adaptability since the total path length
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of web 120 is constant and relatively short and drying
adjustments are limited to simply increasing/decreasing
heat output of radiant energy source 220 for correspond-
ing temperature changes on surface of drum 210.
[0017] FIG. 3 illustrates a drying system 300 that in-
cludes drum 210 and is enhanced with a roller configu-
ration that extends the path length of web 120 in an ex-
emplary embodiment. In general, drying system 300 in-
cludes two groups of rollers: a series of first rollers
350-359 spaced along an arc around drum 210, and a
series of second rollers 360-369 spaced along the arc
around drum 210. Drum 210 is generally positioned in-
side the arc and has a larger circumference than rollers
350-359/360-369, and the positioning of rollers
350-359/360-369 generally defines the arc and the path
for web 120 to follow inside enclosure 302. That is, the
web path in drying system 300 is a passage for web 120
to follow from dryer entrance 304 to dryer exit 306 and
is determined by the engaged surfaces of drum 210 and
rollers 350-359/360-369. The web paths are shown in
the figures by the line of web 120, and the web path de-
termines the length of web 120 inside of the dryer.
[0018] After printing, web 120 enters an enclosure 302
of drying system 300 at dryer entrance 304 with a marked
side 324 that is wet with an applied ink and an unmarked
side 326 that does not have wet ink (or which has been
previously marked and already dried). Web 120 may trav-
el over one or more entrance rollers 370-372 before en-
countering the first rollers 350-359. The first rollers
350-359 transport (i.e., guide) web 120 along a first path
of the arc in a first direction (e.g., clockwise direction or
first circular direction). One or more of the first rollers
350-359 may be heated internally or externally for drying
ink applied to web 120. A roller (e.g., roller 359) among
the first rollers 350-359 which is last along the arc turns
web 120 toward drum 210. Web 120 then wraps around
a circumferential portion drum 210 which applies further
heat to web 120.
[0019] After traveling around drum 210, web 120 en-
counters the second rollers 360-369. A roller (e.g., roller
369) among the second rollers 360-369 which is first to
receive web 120 from drum 210 may be positioned ad-
jacent to the last roller (e.g., roller 359) of the first rollers
350-359. Accordingly, one roller from each group (e.g.,
rollers 369/359) may tension/transport web 120 around
a substantial circumferential portion of drum 210 (e.g.,
wrap/contact angle of 300 degrees or more). The second
rollers 360-369 transport web 120 along a second path
of the arc in a second direction which is generally oppo-
site from the first direction (e.g., counter-clockwise direc-
tion or a second circular direction opposite to the first
circular direction). After traveling the arc again in the re-
versed direction, web 120 may travel over one or more
exit rollers 373-374 before leaving drying system 300
through dryer exit 306 of enclosure 302.
[0020] As shown in FIG. 3, one or more of the first
rollers 350-359 and one or more of the second rollers
360-369 may interlace with one another. An interlaced

roller configuration refers to a relative position between
a first roller (e.g., one or more of first rollers 350-359) and
a second roller (e.g., one or more of second rollers
360-369) in which the rollers have opposite rotation di-
rections, overlap along the radial direction 214, and are
offset from one another in a direction perpendicular to
the radial direction 214 (e.g., circumferential direction
216 in drying system 300 and/or travel direction of web
120). In other words, the second rollers 360-369 may
occupy the spaces between the first rollers 350-359
along the arc or circumferential direction 216 such that
web 120 alternates contact with second rollers 360-369
and first rollers 350-359 as it travels in the second direc-
tion between drum 210 and dryer exit 306.
[0021] The amount of overlap, or relative distance be-
tween a second roller 360-369 and a first roller 350-359
along the radial direction 214, imparts a corresponding
amount of contact/heat between web 120 and the first
rollers 350-359 as web 120 travels in the second direc-
tion. Though ink applied to the marked side 324 of web
120 may be sufficiently dry so as not to smear by the time
it begins to contact the second rollers 360-369 (e.g., sec-
ond roller 369 that first receives web 120 from drum 210),
it may be desirable for a number of reasons to further
transfer heat to web 120 with the first rollers 350-359 to
condition web 120 for sufficient print/drying quality. Thus,
when drying system 300 is configured with interlaced roll-
ers, web 120 may be dried via heated contact between
the unmarked side 326 of web 120 and a first circumfer-
ential portion of each of the first rollers 350-359 (e.g.,
referred to as an outer circumferential portion of rollers
350-359 that faces generally away from drum 210 along
the radial direction 214) as web 120 travels in the first
direction along the arc. Web 120 may be further dried via
heated contact between the unmarked side 326 of web
120 and a second circumferential portion of each of the
first rollers 350-359 (e.g., referred to as an inner circum-
ferential portion of rollers 350-356 that faces generally
toward drum 210 along radial direction 214) as web 120
travels in the second direction along the arc in a reverse
direction but which now interleaves in a zigzag pattern
between the second rollers 360-369 and the first rollers
350-359.
[0022] As further illustrated in FIG. 3, a roller (e.g., roller
369) among the second rollers 360-369 which is first to
receive web 120 from drum 210 may be positioned closer
to drum 210 along the radial direction 214 than other
second rollers (e.g., rollers 368-360) which may be po-
sitioned in an interlaced configuration described above.
In other words, rollers 359/369 which tension/transport
web 120 around drum 210 may be positioned in a non-
interlacing configuration such that web 120 does not con-
tact first roller 359 as it travels between second roller 369
and second roller 368. The closer position of the second
roller 369 to drum 210 enables a relatively large wrap
angle of web 120 around drum 210 (e.g., 300 degrees
or more) while avoiding interference with other portions
of the web path as web 120 reverses direction in enclo-
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sure 302. That is, the second roller 369 is positioned
along the radial direction 214 between drum 210 and the
portion of web 120 traveling between the first roller 359
and drum 210.
[0023] In this configuration with rollers 350-359 and
360-369 in curved patterns around drum 210, the path
length of web 120 inside enclosure 302 may be substan-
tially increased with little or no increase in space or foot-
print of drying system 300 as compared with traditional
drum dryers. Furthermore, the roller configuration ena-
bles a high degree of drying control of web 120 since
drying system 300 may use nearly the entire circumfer-
ence of drum 210 as well as an increased number of heat
contactable surfaces for web 120. As described in greater
detail below, the particular positions of drum 210, the first
rollers 350-359, and the second rollers 360-369 also en-
ables numerous configurations of drying system 300 for
adapting to a wide range of drying requirements.
[0024] FIG. 4 illustrates a drying system 400 that in-
cludes drum 210 and a roller configuration that facilitates
adjustment of the path length of web 120 in an exemplary
embodiment. The configuration is generally similar to that
already described for FIG. 3 in that the first rollers
350-359 and the second rollers 360-369 are positioned
in an arc around drum 210. In addition, drying system
400 may include additional second rollers 460/464 and
radiant energy sources 410-421. In this example, the first
rollers 350-359, the second rollers 360-369, and the ad-
ditional second rollers 460/464 may have fixed positions
inside enclosure 302.
[0025] The position of the additional second rollers
460/464 enable web 120 to be manually re-threaded ac-
cording to a desired path length in drying system 400.
As shown in FIG. 4, the additional second rollers 460/464
are at a fixed position inside enclosure 302 that is closer
to drum 210 along the radial direction 214 than other
second rollers (e.g., rollers 368-360), and thus may be
similarly positioned as the second roller 369 as described
above. For a long path configuration, web 120 may be
threaded such that rollers 369/359 transport web 120
around drum 210 to achieve a long path configuration.
For a medium path length configuration, web 120 may
be threaded such that rollers 464/354 transport web 120
around drum 210. For a short path configuration, web
120 may be threaded such that rollers 460/350 transport
web 120 around drum 210.
[0026] Suppose, for example, that is desirable for dry-
ing system 400 to heat web 120 of three different types:
an offset-coated paper, an inkjet treated paper, and a
bond paper. Each of these web types involves different
drying requirements than the others. Offset-coated paper
calls for long, precisely controlled heat exposure, inkjet
treated paper generally needs less heat exposure than
offset-coated paper, and bond paper may be dried with
even less heat exposure. If a conventional drum dryer
having a long enough media path to properly dry the off-
set-coated paper is also used for drying the inkjet treated
paper and the bond paper, there will be a large amount

of paper waste due to the unnecessarily long media path
for those media types. Furthermore, a conventional dry-
ing system incurs unnecessary energy costs in operating
a radiant energy source along a part of the media path
which is extraneous for that media type. For this reason,
prior printing systems often use two or more dryer types
to accommodate a range of drying requirements.
[0027] In drying system 400 shown in FIG. 4, the po-
sition of the second roller 369, the additional second roller
464, and the additional second roller 460 enable a long
path configuration, a medium path configuration, and a
short path configuration, respectively. Drying system 400
may therefore accommodate a large range of drying re-
quirements with one dryer structure. As further illustrated
in FIG. 4, drying system 400 may include a plurality of
radiant energy sources 410-421 positioned along the
web path including the arced path of web 120 traveling
over the first rollers 350-359. Radiant energy sources
410-421 may emit infrared (IR) or near-infrared (NIR) en-
ergy to heat the first rollers 350-359 and the marked side
324 of web 120 as web 120 travels along the arc toward
drum 210. As described in greater detail below, this con-
figuration allows drying system 400 to efficiently heat web
120 in each path length configuration.
[0028] Drying system 400 may implement a long path
configuration (shown in FIG. 4) for instances in which
web 120 is an offset-coated paper. Here, web 120 may
be threaded such that it travels across all of the first rollers
350-359 in the first direction, wraps around drum 210
between the first roller 359 and the second roller 369,
and then travels across all of the second rollers 360-369
in the second direction. The particular position of en-
trance rollers 370-372, the first rollers 350-359, the sec-
ond rollers 360-369, and exit rollers 373-374 (as well as
the circumference of drum 210) maximize the travel dis-
tance of web 120 from dryer entrance 304 to dryer exit
306 (e.g., 35-45 feet of path length). In the long path
configuration, the additional second rollers 460/464 are
unused but positioned out of the way of the web path.
Additionally, all of radiant energy sources 410-421 may
be powered to heat each of the first rollers 350-359 and/or
web 120 along the entire arc to allow for precise heat
control along the long web path. Drum 210 and/or one
or more of the first rollers 350-359 may alternatively or
additionally include radiant energy source(s) 410-421
disposed inside to radiate heat internally.
[0029] FIG. 5 illustrates a drying system 500 that in-
cludes drum 210 and a roller configuration that facilitates
a reduced path length of web 120 in an exemplary em-
bodiment. In FIG. 5, drying system 500 implements a
medium path configuration and the second roller 364 is
configured to move between a first position 502 and a
second position 504. In the first position 502, the second
roller 364 operates as shown and described previously
with respect to FIGS. 3-4. In the second position 504, the
second roller 364 replaces the second roller 369 as the
first to receive web 120 from drum 210 and that turns/re-
verses web 120 for travel of web 120 in the second di-
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rection.
[0030] FIG. 5 is similar to the configuration described
above with respect to FIG. 4 but shows an alternative to
a fixed roller embodiment. In that regard, drying system
500 may include a track 510 that guides the second roller
364 to multiple positions along the radial direction 214.
For example, track 510 may include a rail that enables
sliding of the second roller 364 towards and away from
drum 210 and a latch that locks the position of the second
roller 364. Alternatively or additionally, enclosure 302 of
drying system 500 may include grooves, fasteners, etc.
at various locations on its walls to enable the second
roller 364 to be detached and reattached at the first po-
sition 502 and the second position 504 or other similar
locations.
[0031] Drying system 500 may implement a medium
path configuration (shown in FIG. 5) for instances in
which web 120 is an inkjet treated/coated paper. Here,
web 120 may be threaded such that it travels across first
rollers 350-354 (skips first rollers 355-359) in the first
direction, wraps around drum 210 between the first roller
354 and the second roller 364 in the second position 504
(or alternatively the additional second roller 464 for fixed
roller embodiments such as that shown and described
with respect to FIG. 4), and then travels across second
rollers 364-360 (skips second rollers 369-365 as well as
first rollers 359-355) in the second direction. Thus, in the
medium path configuration, web 120 no longer travels
over the far end of the arc (far being defined with respect
to a travel distance of web 120 from dryer entrance 304).
Since a portion of the arc is skipped in both the first di-
rection and second direction, the travel distance of web
120 from dryer entrance 304 to dryer exit 306 is reduced
as compared with the long path configuration (e.g., to a
path length of 25-35 feet).
[0032] Additionally, drying system 500 may deactivate
radiant energy sources 417-421 that correspond with the
skipped portion of the arc. Compared with the long path
configuration, drying system 500 implementing the me-
dium path configuration operates with radiant energy
sources 410-416, first rollers 350-354, and second rollers
360-364. Therefore, in addition to providing a reduced
path length of web 120 to reduce paper waste, the arced
positioning of rollers 350-359/360-369 and radiant ener-
gy sources 410-421 allows drying system 500 to option-
ally operate in a high-performance mode (e.g., long path
configuration shown in FIG. 4) and to still use its energy
efficiently if the high-performance mode is no longer nec-
essary (e.g., medium path configuration shown in FIG. 5).
[0033] FIG. 6 illustrates a drying system 600 that in-
cludes drum 210 and a roller configuration that facilitates
a minimized path length of web 120 in an exemplary em-
bodiment. In FIG. 6, drying system 600 implements a
short path configuration and the second roller 360 is con-
figured to move between a first position 602 and a second
position 604. Thus, drying system 600 may include track
610 or other means similar to that already described
above in FIG. 5 for adjusting the second roller 360 toward

and away from drum 210. In the first position 602, the
second roller 360 operates as shown and described pre-
viously with respect to FIGS. 3-5. In the second position
604, the second roller 360 is the first to receive web 120
from drum 210 and it turns/reverses web 120 for travel
of web 120 to dryer exit 306.
[0034] Drying system 600 may implement a short path
configuration (shown in FIG. 6) for instances in which
web 120 is a bond paper. Here, web 120 may be threaded
such that it travels across first roller 350 (skips first rollers
351-359 along the arc in the first direction), wraps around
drum 210 between the first roller 350 and the second
roller 360 in the second position 604 (or alternatively the
additional second roller 460 for fixed roller embodiments
such as that shown and described with respect to FIG.
4), and then travels from the second roller 360 to dryer
exit 306 (skips second rollers 369-361 as well as first
rollers 359-351 in the second direction). Thus, in the short
path configuration, web 120 bypasses the arc almost en-
tirely to reduce the travel distance of web 120 from dryer
entrance 304 to dryer exit 306 even further (e.g., to a
path length of 15-25 feet). Additionally, drying system
600 may deactivate any of radiant energy sources
413-421 that correspond with the bypassed portion of
the arc. Drying system 600 may also deactivate radiant
energy sources 410-412 positioned over entrance rollers
370-372 which are not arranged along the arc depending
on the particular drying application desired. Thus, drying
system 600 implementing the short path configuration
may also operate with an efficient use of paper and en-
ergy.
[0035] In addition to the ability to adapt to a large range
of drying applications, the configuration of drying system
120 described above advantageously allows similar, ef-
ficient use of drum 210 in each of the long, medium, and
short path configurations. As shown and described
above, the position of the second roller 369, the additional
second roller 464 (or the second roller 364 in the second
position 504), and the additional second roller 460 (or
the second roller 360 in the second position 604) enables
a relatively large wrap angle of web 120 around drum
210 (e.g., 300 degrees or more) while avoiding interfer-
ence with other portions of the web path as web 120
reverses direction in enclosure 302 in each path config-
uration. Thus, the two rollers that transport web 120
around drum 210 (e.g., rollers 359 and 369 in the long
path configuration, rollers 354 and 364 (or 464) in the
medium path configuration, and rollers 350 and 360 (or
460) in the short path configuration) may have equal or
similar relative positioning in each path length configu-
ration such that an equal or similar amount wrap angle
of web 120 around drum 210 is achieved regardless of
the particular path configuration being used. For in-
stance, heating of web 120 by an internally heated drum
210 may be efficiently achieved with a relatively large
wrap angle that is independent of drying length prior to
contact between drum 210 and web 120.
[0036] Furthermore, since the adjustable path length
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configuration described allows drying system 600 to per-
form effectively and efficiently in high performance drying
applications and more simple drying applications alike,
drying system 600 may be manufactured using a com-
mon frame and connections for installing rollers
350-359/360-369 (and/or radiant energy sources
410-421) in an arc around drum 210. Print shops or users
of printing system 100 may therefore have the option of
purchasing/installing components which suit a particular
drying need or a range of drying needs, and/or may use
drying system 600 with a variety of different printing sys-
tems, print jobs, web types, etc. This flexibility allows for
a single design to be priced appropriately for various dry-
ing/hardware requirements.
[0037] In one embodiment, drying system 600 includes
a concentric arrangement of components similar to that
shown and described. In such an arrangement, drum 210
may be positioned at or near a relative center of enclosure
302 and components are positioned along concentric
arcs around drum 210 which are spaced from one an-
other in the radial direction 214. The first arc closest to
drum 210 includes the second roller 369, the additional
second roller 464 (or the second roller 364 in the second
position 504), and the additional second roller 460 (or
the second roller 360 in the second position 604). The
second arc includes the second rollers 360-369, and the
third arc includes the first rollers 350-359 (e.g., centers
of the second rollers 360-369 closer to drum 210 than
centers of the first rollers 350-359). The fourth arc is fur-
thest from drum 210 and includes radiant energy sources
410-421. Since the span of the arc(s) tends to define the
range of potential path length and dryer adjustments,
each arc may span a substantial circumferential portion
of drum 210 (e.g., 270 degrees or more). The arc(s) may
also comprise circular-shaped paths that have a uniform
distance from the circumference of drum 210 and/or to
other arcs as shown in FIGS. 3-6. However, alternative
arc span amounts, non-uniform arc paths, non-circular
arc paths, and combinations of different arcs are possible
within drying system 300, 400, 500, and 600. Additionally,
drying system 300, 400, 500, and/or 600 may implement
a different number or combination of components in
arc(s) and/or a different number of path length adjust-
ment options other than that explicitly shown and de-
scribed.
[0038] In another embodiment, the first rollers 350-359
include a thermally conductive material that heats to a
desired temperature via radiant energy sources posi-
tioned between the first rollers 350-359 along the arc in
the circumferential direction 216 (e.g., similar to that
shown and described with respect to FIG. 4 and radiant
energy sources 413-421). The second rollers 360-369
(and/or entrance/exit rollers 370-374) may include non-
conductive material that is ambient or near ambient dur-
ing operation of the radiant energy sources. In this con-
figuration, web 120 may receive heat via the first rollers
350-359 and the radiant energy sources 413-421 as web
120 travels in the first direction, and energy passing

through web 120 may be recovered at drum 210 for ef-
ficient energy use in drying system 300. However, it will
be appreciated that any of the rollers of drying system
300 may be selectively heated, cooled, or ambient in tem-
perature in any number of combinations to provide a de-
sired transfer of thermal energy to web 120, and may
also be driven, idle, rotatable, or non-rotatable in any
number of configurations.
[0039] In yet another embodiment, drying system 300,
400, 500, and/or 600 may be configured to adjust a dis-
tance of one or more of the first rollers 350-359 relative
to one or more of the second rollers 360-369 along the
radial direction 214. For example, each adjustable roller
may be configured with a track or other movement mech-
anism similar to that described above for the second roll-
ers 360/364 in FIGS. 4-5. The movement allows the roll-
ers to disengage to a non-interlacing position (e.g., for
paper threading, roller cleaning, a particular drying ap-
plication, etc.) and/or to adjust the amount of interlacing
to cause a corresponding adjustment in wrap angle or
heat applied to web 120.
[0040] According to an aspect of an embodiment, a
web handling apparatus includes:

an enclosure that includes an entrance for receiving
a web with wet ink and an exit for discharging the
web with dried ink;
a drum that heats the web as the web wraps around
the drum;
a first group of rollers spaced along an arc that spans
around a circumferential portion of the drum at a first
distance from a surface of the drum, wherein the first
group of rollers transport the web between the en-
trance of the enclosure and the drum, and wherein
a last roller among the first group of rollers turns the
web onto the drum;
a second group of rollers that occupy spaces be-
tween the first group of rollers, the second group of
rollers positioned inside the arc to span around the
drum at a second distance closer to the surface of
the drum than the first distance, wherein the second
group of rollers transport the web between the drum
and the exit of the enclosure; and
a third group of rollers positioned closer to the drum
than the second distance, wherein one roller among
the third group of rollers transports the web from the
drum to the second group of rollers;
wherein a location of the last roller and the one roller
relative to the arc defines a travel distance of the
web inside the enclosure.

[0041] In the web handling apparatus, the travel dis-
tance of the web inside the enclosure is a first length
when the location of the last roller and the one roller is
at a far end of the arc relative to the entrance of the dryer
with respect to travel of the web; the travel distance of
the web inside the enclosure is a second length shorter
than the first length when the location of the last roller
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and the one roller is between the far end of the arc and
a near end of the arc that is closer to the entrance of the
dryer than the far end of the arc with respect to travel of
the web; and the travel distance of the web inside the
enclosure is a third length shorter than the second length
when the location of the last roller and the one roller is
at the near end of the arc relative to the entrance of the
dryer with respect to travel of the web.
[0042] In the web handling apparatus, the third group
of rollers includes multiple rollers having fixed positions
inside the enclosure at a third distance closer to the sur-
face of the drum than the second distance.
[0043] In the web handling apparatus, the third group
of rollers includes one or more rollers configured to adjust
between a first position which is a third distance closer
to the surface of the drum than the second distance, and
a second position which is the second distance from the
surface of the drum.
[0044] In the web handling apparatus, the first group
of rollers transport the web along the arc in a first circular
direction; and the second group of rollers transport the
web inside the arc in a second circular direction opposite
to the first circular direction.
[0045] In the web handling apparatus, the second
group of rollers interlace with the first group of rollers to
alternate contact of the web with the second group of
rollers and the first group of rollers as the web travels
inside the arc in the second circular direction.
[0046] In the web handling apparatus, the circumfer-
ential portion of the drum which the first rollers span
around in the arc is 270 degrees or more.
[0047] The particular arrangement, number, and con-
figuration of components described herein is exemplary
and non-limiting. Although specific embodiments were
described herein, the scope of the inventive concepts is
not limited to those specific embodiments.

Claims

1. A system comprising:

a dryer (300-600) of a printing system (100)
comprising:

a drum (210) configured to rotate about an
axis (212), and to apply heat to a web (120)
of print media to dry ink applied to the web
(120);
first rollers (350-359) positioned in an arc
around the drum (210) to define a web path
along the arc between an entrance (304) of
the dryer and the drum (210); and
second rollers (360-369) positioned inside
the arc from the first rollers (350-359) that
reverse the web path inside the arc between
the drum (210) and an exit (306) of the dryer;

wherein a first roller directs the web path toward
a surface of the drum (210), a second roller di-
rects the web path from the surface of the drum
(210), and a location of the first roller and the
second roller relative to the arc defines a length
of the web (120) inside the dryer (300-600),
characterized in that
the length of the web (120) inside the dryer
(300-600) is a first distance when the location
of the first roller and the second roller is at a far
end of the arc with respect to a travel distance
of the web (120) from the entrance (304) of the
dryer;
the length of the web (120) inside the dryer is a
second distance that is less than the first dis-
tance when the location of the first roller and the
second roller is between the far end of the arc
and a near end of the arc that is closer to the
entrance (304) of the dryer than the far end of
the arc; and
the length of the web (120) inside the dryer is a
third distance less than the second distance
when the location of the first roller and the sec-
ond roller is at the near end of the arc, wherein:
for the second distance and the third distance,
the second roller is adjustable along a radial di-
rection with respect to the drum (210).

2. The system of claim 1 wherein:
for each of the first distance, the second distance,
and the third distance, the length of the web (120)
between the first roller and the second roller is equiv-
alent.

3. The system of claim 3 wherein:
for each of the first distance, the second distance,
and the third distance, an amount of wrap angle of
the web (120) around the drum (210) is equivalent.

4. The system of claim 1 wherein:

the first rollers are configured to apply heat to
the web (120) to dry ink applied to the web (120);
and
the second rollers interlace with the first rollers
along the arc to transport the web (120) in an
alternating fashion with the first rollers when the
web (120) is between the drum (210) and the
exit (306) of the dryer.

5. The system of claim 4 wherein:

each of the first rollers include an inner circum-
ferential portion that faces toward the drum (210)
and an outer circumferential portion that faces
away from the drum (210);
the outer circumferential portion of each of the
first rollers define the web path as the web (120)
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travels between the entrance of the dryer and
the drum(210); and
the inner circumferential portion of each of the
first rollers define the web path as the web (120)
travels between the drum (210) and the exit of
the dryer.

6. The system of claim 4 further comprising:
radiant energy sources (410-421) positioned beyond
the arc with respect to a radial direction of the drum
(210) and configured to radiate heat between the
first rollers toward the web (120).

7. The system of claim 1 wherein:
a circumference of the drum (210) is larger than a
circumference of the first rollers (350-359) and the
second rollers (360-369).

8. The system of claim 1 wherein:

the first rollers (350-359) define the web path
along the arc in a first direction; and
the second rollers (360-369) define the web path
along the arc in a second direction opposite to
the first direction.

9. The system of claim 1 wherein:

the arc is uniformly distanced from a circumfer-
ence of the drum (210) and spans a circumfer-
ential portion of the drum (210) that is at least
270 degrees; and
the web path along the arc of the first rollers is
circular.

10. The system of claim 9 wherein:

the first rollers (350-359) define the web path
along the arc in a first circular direction; and
the second rollers (360-369) define the web path
inside the arc in a second circular direction op-
posite to the first circular direction.

11. The system of claim 1 further comprising:
a continuous-forms printing system (100) that marks
the web (120) upstream from the dryer.

Patentansprüche

1. System, das Folgendes umfasst:
einen Trockner (300-600) eines Drucksystems
(100), der Folgendes umfasst:

eine Trommel (210), die dazu ausgelegt ist, sich
um eine Achse (212) zu drehen und Wärme auf
eine Bahn (120) von Druckmedien aufzubrin-
gen, um auf die Bahn (120) aufgebrachte Tinte

zu trocknen;
erste Rollen (350-359), die in einem Bogen um
die Trommel (210) positioniert sind, um zwi-
schen einem Eingang (304) des Trockners und
der Trommel (210) einen Bahnpfad entlang des
Bogens zu definieren; und
zweite Rollen (360-369), die von den ersten Rol-
len (350-359) innerhalb des Bogens positioniert
sind und den Bahnpfad innerhalb des Bogens
zwischen der Trommel (210) und einem Aus-
gang (306) des Trockners umkehren;
wobei eine erste Rolle den Bahnpfad zu einer
Fläche der Trommel (210) leitet, eine zweite Rol-
le den Bahnpfad von der Fläche der Trommel
(210) leitet und eine Lage der ersten Rolle und
der zweiten Rolle relativ zum Bogen eine Länge
der Bahn (120) im Trockner (300-600) definiert,
dadurch gekennzeichnet, dass
die Länge der Bahn (120) im Trockner (300-600)
eine erste Strecke ist, wenn sich die Lage der
ersten Rolle und der zweiten Rolle mit Bezug
auf eine Verfahrstrecke der Bahn (120) vom Ein-
gang (304) des Trockners an einem entfernten
Ende des Bogens befindet;
die Länge der Bahn (120) im Trockner eine zwei-
te Strecke ist, die kürzer ist als die erste Strecke,
wenn sich die Lage der ersten Rolle und der
zweiten Rolle zwischen dem entfernten Ende
des Bogens und einem nahen Ende des Bo-
gens, das dichter am Eingang (304) des Trock-
ners liegt als das entfernte Ende des Bogens,
befindet; und
die Länge der Bahn (120) im Trockner eine dritte
Strecke ist, die kürzer ist als die zweite Strecke,
wenn sich die Lage der ersten Rolle und der
zweiten Rolle am nahen Ende des Bogens be-
findet, wobei:
die zweite Rolle bei der zweiten Strecke und der
dritten Strecke mit Bezug auf die Trommel (210)
entlang einer Radialrichtung einstellbar ist.

2. System nach Anspruch 1, wobei:
die Länge der Bahn (120) bei jeder der ersten Stre-
cke, der zweiten Strecke und der dritten Strecke zwi-
schen der ersten Rolle und der zweiten Rolle gleich-
wertig ist.

3. System nach Anspruch 3, wobei:
ein Betrag eines Wickelwinkels der Bahn (120) um
die Trommel (210) bei jeder der ersten Strecke, der
zweiten Strecke und der dritten Strecke gleichwertig
ist.

4. System nach Anspruch 1, wobei:

die ersten Rollen dazu ausgelegt sind, Wärme
auf die Bahn (120) aufzubringen, um auf die
Bahn (120) aufgebrachte Tinte zu trocknen; und
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die zweiten Rollen sich mit den ersten Rollen
entlang des Bogens kreuzen, um die Bahn (120)
in einer abwechselnden Weise mit den ersten
Rollen zu transportieren, wenn sich die Bahn
(120) zwischen der Trommel (210) und dem
Ausgang (306) des Trockners befindet.

5. System nach Anspruch 4, wobei:

jede der ersten Rollen einen Innenumfangsab-
schnitt, der der Trommel (210) zugewandt ist,
und einen Außenumfangsabschnitt, der von der
Trommel (210) abgewandt ist, beinhaltet;
der Außenumfangsabschnitt jeder der ersten
Rollen den Bahnpfad definieren, wenn die Bahn
(120) zwischen dem Eingang des Trockners und
der Trommel (210) verfahren wird; und
der Innenumfangsabschnitt jeder der ersten
Rollen den Bahnpfad definieren, wenn die Bahn
(120) zwischen der Trommel (210) und dem
Ausgang des Trockners verfahren wird.

6. System nach Anspruch 4, das ferner Folgendes um-
fasst:
Strahlungsenergiequellen (410-421), die mit Bezug
auf eine Radialrichtung der Trommel (210) jenseits
des Bogens positioniert und dazu ausgelegt sind,
Wärme zwischen den ersten Rollen zur Bahn (120)
abzustrahlen.

7. System nach Anspruch 1, wobei:
ein Umfang der Trommel (210) größer ist als ein Um-
fang der ersten Rollen (350-359) und der zweiten
Rollen (360-369).

8. System nach Anspruch 1, wobei:

die ersten Rollen (350-359) den Bahnpfad ent-
lang des Bogens in eine erste Richtung definie-
ren und
die zweiten Rollen (360-369) den Bahnpfad ent-
lang des Bogens in eine zweite Richtung, die
der ersten Richtung entgegengesetzt ist, defi-
nieren.

9. System nach Anspruch 1, wobei:

der Bogen von einem Umfang der Trommel
(210) einheitlich beabstandet ist und einen Um-
fangsabschnitt der Trommel (210), der mindes-
tens 270 Grad beträgt, umspannt; und
der Bahnpfad entlang des Bogens der ersten
Rollen kreisförmig ist.

10. System nach Anspruch 9, wobei:

die ersten Rollen (350-359) den Bahnpfad ent-
lang des Bogens in eine erste Kreisrichtung de-

finieren und
die zweiten Rollen (360-369) den Bahnpfad in-
nerhalb des Bogens in eine zweite Kreisrich-
tung, die der ersten Kreisrichtung entgegenge-
setzt ist, definieren.

11. System nach Anspruch 1, das ferner Folgendes um-
fasst:
ein Endlosformulardrucksystem (100), das die Bahn
(120) stromaufwärts vom Trockner bedruckt.

Revendications

1. Système, comprenant :
un séchoir (300-600) d’un système d’impression
(100) comprenant :

un tambour (210) configuré pour tourner autour
d’un axe (212), et pour appliquer de la chaleur
à une bande (120) de support imprimé pour sé-
cher l’encre appliquée sur la bande(120) ;
des premiers rouleaux (350-359) positionnés
dans un arc autour du tambour (210) pour définir
un chemin de la bande le long de l’arc entre une
entrée (304) du séchoir et le tambour (210) ; et
des deuxièmes rouleaux (360-369) positionnés
à l’intérieur de l’arc à partir des premiers rou-
leaux (350-359) qui inversent le chemin de la
bande à l’intérieur de l’arc entre le tambour (210)
et une sortie (306) du séchoir ;
un premier rouleau dirigeant le chemin de la
bande vers une surface du tambour (210), un
deuxième rouleau dirigeant le chemin de la ban-
de à partir de la surface du tambour (210), et un
emplacement du premier rouleau et du deuxiè-
me rouleau par rapport à l’arc définissant une
longueur de la bande (120) à l’intérieur du sé-
choir (300-600),
caractérisé en ce que
la longueur de la bande (120) à l’intérieur du
séchoir (300-600) est une première distance
lorsque l’emplacement du premier rouleau et du
deuxième rouleau est à une extrémité éloignée
de l’arc par rapport à une distance de déplace-
ment de la bande (120) à partir de l’entrée (304)
du séchoir ;
la longueur de la bande (120) à l’intérieur du
séchoir est une deuxième distance qui est infé-
rieure à la première distance lorsque l’emplace-
ment du premier rouleau et du deuxième rouleau
est entre l’extrémité éloignée de l’arc et une ex-
trémité proche de l’arc qui est plus proche de
l’entrée (304) du séchoir que l’extrémité éloi-
gnée de l’arc ; et
la longueur de la bande (120) à l’intérieur du
séchoir est une troisième distance inférieure à
la deuxième distance lorsque l’emplacement du
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premier rouleau et du deuxième rouleau est à
l’extrémité proche de l’arc,
pour la deuxième distance et la troisième dis-
tance, le deuxième rouleau étant ajustable le
long d’une direction radiale par rapport au tam-
bour (210).

2. Système selon la revendication 1, dans lequel :
pour la première distance, la deuxième distance et
la troisième distance, la longueur de la bande (120)
entre le premier rouleau et le deuxième rouleau est
équivalente.

3. Système selon la revendication 3, dans lequel :
pour la première distance, la deuxième distance et
la troisième distance, une quantité d’angle d’enve-
loppement de la bande (120) autour du tambour
(210) est équivalente.

4. Système selon la revendication 1, dans lequel :

les premiers rouleaux sont configurés pour ap-
pliquer de la chaleur à la bande (120) pour sé-
cher de l’encre appliquée sur la bande (120) ; et
les deuxièmes rouleaux sont entrelacés avec
les premiers rouleaux le long de l’arc pour trans-
porter la bande (120) en alternance avec les pre-
miers rouleaux lorsque la bande (120) est entre
le tambour (210) et la sortie (306) du séchoir.

5. Système selon la revendication 4, dans lequel :

chacun des premiers rouleaux comprend une
partie circonférentielle intérieure qui est orientée
vers le tambour (210) et une partie circonféren-
tielle extérieure qui est orientée dans la direction
opposée au tambour (210) ;
la partie circonférentielle extérieure de chacun
des premiers rouleaux définissant le chemin de
la bande lorsque la bande (120) se déplace en-
tre l’entrée du séchoir et le tambour (210) ; et
la partie circonférentielle intérieure de chacun
des premiers rouleaux définissant le chemin de
la bande lorsque la bande (120) se déplace en-
tre le tambour (210) et la sortie du séchoir.

6. Système de la revendication 4, comprenant en
outre :
des sources d’énergie rayonnante (410-421) posi-
tionnées au-delà de l’arc par rapport à une direction
radiale du tambour (210) et configurées pour rayon-
ner de la chaleur entre les premiers rouleaux vers la
bande (120).

7. Système selon la revendication 1, dans lequel :
une circonférence du tambour (210) est plus grande
qu’une circonférence des premiers rouleaux
(350-359) et des deuxièmes rouleaux (360-369).

8. Système selon la revendication 1, dans lequel :

les premiers rouleaux (350-359) définissent le
chemin de la bande le long de l’arc dans une
première direction ; et
les deuxièmes rouleaux (360-369) définissent
le chemin de la bande le long de l’arc dans une
deuxième direction opposée à la première di-
rection.

9. Système selon la revendication 1, dans lequel :

l’arc est à une distance uniforme d’une circon-
férence du tambour (210) et s’étend sur une par-
tie circonférentielle du tambour (210) qui est
d’au moins 270 degrés ; et
le chemin de la bande le long de l’arc des pre-
miers rouleaux est circulaire.

10. Système selon la revendication 9, dans lequel :

les premiers rouleaux (350-359) définissent le
chemin de la bande le long de l’arc dans une
première direction circulaire ; et
les deuxièmes rouleaux (360-369) définissent
le chemin de la bande à l’intérieur de l’arc dans
une deuxième direction circulaire opposée à la
première direction circulaire.

11. Système selon la revendication 1, comprenant en
outre :
un système d’impression continu (100) qui marque
la bande (120) en amont du séchoir.
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