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A method of and apparatus for curing or minimizing the problem of web "fluting" or "corrugating” in printed webs of paper printed
on heat-set web-offset printing presses resides In spreading the web In its width-wise direction as the printed web exits from the ink
drying and heat setting oven of the press and passes over the web cooling chill rolls downstream from the oven, thereby to hold the
printed web In a flat and smooth condition until it is cooled and has taken a permanent set. The method and apparatus facilitate
operation of the press at higher speeds and with lighter grades of paper than conventional, and provide for increased production
efficiencies, lower costs, enhanced print quality, and access to new markets for web-offset printing.
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ABSTRACT

METHOD AND APPARATUS FOR MINIMIZING WEB-FLUTING
IN HEAT-SET, WEB-OFFSET PRINTING PRESSES
A method of and apparatus for curing or minimizing the problem of
web "fluting" or "corrugating” in printed webs of paper printed on heat-set

web-offset printing presses resides in spreading the web in its width-wise

direction as the printed web exits from the ink drying and heat setting oven of

the press and passes over the web cooling chill rolls downstream from the

oven, thereby to hold the printed web in a flat and smooth condition until 1t is
cooled and has taken a permanent set. The method and apparatus facilitate
operation of the press at higher speeds and with lighter grades of paper than
conventional, and provide for increased production efficiencies, lower costs,

enhanced print quality, and access to new markets for web-offset printing.
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METHOD AND APPARATUS FOR MINIMIZING WEB-FLUTING
IN HEAT-SET, WEB-OFFSET PRINTING PRESSES

Field of Invention

The present invention relates to web-offset printing presses of the type
Including an oven for heat setting or curing ink applied to both surfaces of a
web of paper and one or more chill rolls downstream from the oven for
cooling the heated web before further processing of the printed web. The |

Invention 1s, in particular, concerned with minimizing or curing defects in the

printed web known as "fluting" or "corrugating".

Background

In high speed web-offset printing presses, ink is applied to both

surfaces of the web substantially simultaneously and the ink must be dried

before the web can be brought into contact with a solid surface. To dry the
ink, the printéd or coated web is passed through a float or floater type oven
wherein the web 1s held under tension and floated between cushions of air
while the 1nk 1s being dried. Upon leaving the oveﬁ, the web must be cooled

before further processing, for example, sheeting, folding or rewinding.

For the purpose, the web upon exiting the oven is passed over one or more

chill drums or rolls, i.e., internally cooled drums, which reduce the web

temperature from about 200° F. to about 90° F.



10

20

CA 02214486 1997-09-03

In moving the printed web through the oven, it is necessary to maintain
the web under lengthwise or machine direction tension in order to cause the

web to move through the oven without contacting any of the oven’s surfaces.

The forces applied to the web cause the paper to contract on itself in the
width-wise or cross machine direction, i.e., transversely of the length of the
web, 1n a series of longitudinally extending hills and valleys or corrugations.

It these become locked into the printed sheet, due for example to thermosetting
of a thermosetting ink and/or a thermosetting coating on the paper, they result
In an uneven web surface that is called "fluting", "corrugating” or "waving",

1.¢., undulations in the web in the transverse or cross machine direction.

Such fluting or corrugating frequently results in an unacceptable printed

product which must be discarded and disposed of as waste.

U.S. patents No. 3,442,211, No. 4,462,169 and No. 5,275,103
propose solutions to the problem of streaking of the printed web due to ink

solvent condensation on the chill roll or rolls, but they do not address the

problem of fluting or corrugating.

Summary of the Invention

It 1s an object of the invention to provide a method and apparatus for
eliminating, or at least minimizing, the problem of fluting in high speed,

heat-set, web-offset printing of continuous webs of paper.
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It 1s in particular an object of the invention to provide a method of and
apparatus for stretching or spreading the printed web transversely of its length,
in the width-wise or cross machine direction, as it exits from the oven and
passes over the chill roll or rolls, so that the printed web is spread out and
held flat (a) while 1t 1s still hot and pliable and (b) while it is being cooled to a
set condition, whereby the web is maintained flat and smooth during the time
in which flutes or corrugations would otherwise become permanently set in the

printed web.

Pursuant to the invention, spreading the web transversely of its length

and holding 1t flat as it exits from the oven and during cooling may be
achieved 1n one of two ways or by a combination of the two. One way is to
utilize one or more chill rolls that have a convex or crowned peripheral
surface 1n order to impart a lateral spreading force to the web and to hold the

web flat during cooling. Another way is to employ spreader type guide rolls

and/or Mt. Hope™ bowed rolls in open web runs between chill rolls to spread
the web width-wise and hold it flat during the period of time in which the web
1s being cooled and takes a permanent set. Such guide rolls may be used in
combination with either conventional cylindrical chill rolls or crowned chill

rolls. In any event, the hot web is spread out, tensioned transversely of its
length and held flat while its temperature is reduced and until the printed web

becomes set in a final flat and smooth condition.
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The method and apparatus of the invention thus eliminate or drastically
minimize the problem of fluting. This in turn provides the advantages that
high speed, heat-set, web-offset printing is able to compete with other printing
processes, such as rotogravure and sheet-fed offset, where fluting is not a
problem. Additionally, the invention facilitates the printing on heat-set
web-offset printing presses of much lighter grades of paper than heretofore
feasible, especially those weighing less than 80 pounds per 3,300 square foot
ream. All of these factors result in production efficiencies, lower costs,
enhanced aesthetic print qualities, and access to new markets for web-offset
printing.

These and other objects and advantages of the invention will become

apparent from the following detailed description, as considered in conjunction

with the accompanying drawings.

In the Drawings
Fig. 1 is a schematic illustration, in side elevation, of a heat-set
web-offset printing press employing, in accordance with the invention, one or

more smooth surfaced, convex or crowned chill rolls;

Fig. 2 is a schematic plan view illustration of a crowned or convex
chill roll for use in the printing press of Fig. 1;

Fig. 3 is a schematic illustration, in side elevation, of the oven and the
chill rolls of a heat-set web-offset printing press utilizing, in accordance with

the invention, spreader type gﬁide rolls in conjunction with the chill rolls;
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F1g. 4 1s a schematic plan view illustration of a typical spreader roll for

use in the printing press of Fig. 3;

Fig. 5 1s a schematic plan view illustration of a bowed spreader roll for

use 1n the printing press of Fig. 3; and

Fig. 6 1s a diagrammatic illustration of the spreading effect on a web of

paper of the bowed spreader roll of Fig. 5.

Detailed Description of

Preferred Embodiments

The following is a detailed description of preferred embodiments of the
invention presently deemed by the inventor to be the best mode of carrying out
the invention.

Referring to Fig. 1, a heat-set web-offset printing press is schematically

ilustrated as being comprised of a web unwind station 12 where a web of

paper 14 1s unwound from a supply roll or reel, a plurality of opposed pairs of
printing rollers or cylinders 16 which apply ink to the opposite surfaces of the
web, a floater type oven 18 through which the printed web passes without
contacting any surfaces in the oven,h and a plurality of chill rolls 20 over which
the web passes in serpentine fashion for delivery to a further processing unit,

such as a sheeter, folder or rewinder, indicated generically at 22.
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As 1s known, the oven 18 provides a cushion of hot air on both sides of

the web 1n order to "float" the web during its passage through the oven, and
the oven 18 serves to evaporate the solvent in the ink, to dry the ink on the
web, and to initiate thermosetting of any thermosetting resins that may be
incorporated 1n the 1nk or a coating on the paper. Typically, the printed web

will have been heated to a temperature of about 200° F. by the time the web

exits from the oven.

A plurality of internally cooled chiller drums or chill rolls 20 are

provided 1n sufficient number and size and with peripheral surfaces cooled to a

sufficient degree to cool the web down to about 90° F. before the printed web

1s delivered to unit 22 for further processing.

During its passage from the printing cylinders to and through the oven,
the web must be maintained under tension so that i1t moves 1n an essentially
straight line, does not droop or sag, and does not come in contact with any
surfaces that might cause smearing of the ink. Under the conditions of high
heat and longitudinal (machine direction) tension, the web tends to contract
across its width in the cross machine direction. This resuits in formation 1n
the web of longitudinally extending flutes or corrugations and a consequent
undulating or waving surface profile in the cross machine direction. If

excessive, the fluting or corrugating results in unacceptable printed product,

which must be discarded and disposed of as waste.
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In the Fig. 1 embodiment of the invention, the problem is cured by
utilizing one or more chill rolls 20a that have a smooth peripheral surface and
a crowned or convex end-to-end configuration as illustrated schematically in
Fig. 2. The central portion of the roll 1s of largest diameter and the roll 1s
tapered from its central portion to each of its ends. By having the central
portion of the roll of larger diameter than the ends of the roll, the roll 20a
causes the web to be spread laterally along the roll from the center of the web
to each of the two sides of the web. Also, the roll has a smooth uninterrupted
peripheral surface to accommodate lateral spreading of the printed web without

causing the ink on the web to be smeared or disrupted, and to hold the web
flat after it has been spread. Consequently, as the hot web exits from the

oven, it is spread out in the cross machine direction, stretched laterally from
its center to each of its side edges, and then held flat while it 1s being cooled
and before it can take a permanent set in the fluted or corrugated condition In

which it passed through the oven. Thus, the cooled printed product 1s flat and

smooth, without flutes or corrugations.

In practice, once the printing press has been set in operation, and as
will become more apparent from Fig. 6, the lateral spreading effect of the

crowned or convex chill roll will be imparted to the web at a location
upstream from the roll and the web will be substantially completely spread out
when it actually contacts the roll. The roll itself then holds the web flat 1n its

spread condition. Consequently, the crowned roll does not smear the ink on

the web.
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Preterably, all of the chill rolls in the Fig. 1 press are of the crowned
or convex configuration illustrated at 20a in Fig. 2. However, it may not be
necessary or desirable in all instances for all of the chill rolls to be crowned or

convex. kor example, it may suffice to have the first one or two or just

certain selected ones of the rolls of the crowned configuration in order to
flatten and smooth out the web before it takes a permanent set.
As a general rule, it will be preferable to have the first one of the chill

rolls, 1.e., the roll immediately at the exit end of the oven, crowned or

convex, so that the web spreading effect of the roll 20a will extend upstream

into the interior of the oven and initiate spreading and flattening of the printed
web at the earliest possible time. On the other hand, if the ink on the web is
excessively tacky and not adequately set when the printed web contacts the.
first one of the chill rolls, it may prove desirable that the first roll be
cylindrical and the second and/or subsequent rolls be of the crowned
configuration. In any event, the web 1s spread laterally and held flat during
the time 1t 1s being cooled so that when the web reaches the station 22 1t will
have taken on a flat and smooth permanent set.

Referring to Fig. 3, a second embodiment of the invention is illustrated

as being comprised of a plurality of spreader rolls 30 that are used in

conjunction with chill rolls 20, which may be conventional cylindrical chill

rolls or the crowned or convex chill rolls 20a of Fig. 2, or a combination of

the two. The rolls 30, which are of one or the other of two primary



10

15

20

CA 02214486 1997-09-03

configurations to be described, serve to spread the heated web laterally and to

hold 1t flat until the web 1s cooled and becomes set.

As shown 1in Fig. 3, in which the illustrated components of the printing

press are indicated by the same numerals as employed in Fig. 1, the chill rolls
20 are separated from one another to provide open runs of the web between
adjacent ones of the rolls 20 in the sequence in which the rolls are contacted

by the web. In the preferred embodiment, a spreader roll 30 is associated

with and contacts the web in each of the open runs of the web so that the web

1s spread out and flattened immediately prior to the web contacting the next

succeeding chill drum or roll.

The lead out distance from each of the spreader rolls 30 to the next

succeeding chill roll or drum 20 in the direction of web travel should be kept

small so that the tendency of the web to return to an unstretched or fluted state

will be minimized and the sequence of spreader roll/chill roll will do a better

job of locking the web into a spread out and flattened condition rather than a

fluted or corrugated condition.

In fully complementary fashion, a longer lead-in distance to each
spreader roll affords the spreader roll a longer time and distance within which
to perform 1ts work and thus a better opportunity to fully spread and flatten the
web. Therefore, as illustrated in Fig. 3, the lead-in distance to each roll 30 is

substantially greater than the lead-out distance to the next drum 20.
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In the Fig. 3 embodiment of the invention, the spreader rolls 30 may be

one or the other or a combination of helically grooved spreader rolls and the
Mt. Hope™ type of bowed spreader roll: As shown in Fig. 4, a helically

grooved spreader rolled 30a may be comprised of a cylindrical roll of uniform

diameter having two shallow, helical groove patterns 32 and 33 on the
circumference of the roll. The two grooves 32 and 33 commence at or

adjacent the center or midpoint of the roll and extend in opposite directions
from the center of the roll to the opposite ends of the roll. The roll may be
freely rotatable by the web as the web passes over the roll, or the roll may be

motor driven at a peripheral speed equal to or somewhat different from the

speed of the web. In either event, the helical grooves impart to the web a

lateral or widthwise spreading force that urges or biases the web outwardly
from the center of the web toward the opposite side edges of the web, i.e.,
from the center of the roll toward the opposite ends of the roll. The roll
therefore serves to remove or at least reduce or minimize any wrinkles, flutes
or corrugations that may have commenced forming in the printed web prior to
Its being cooled to a set condition.

Referring to Figs. 5 and 6, a Mt. Hope™ bowed spreader roll, which is
available from Mt. Hope Machinery Co., Taunton, Massachusetts, comprises a
roll 30b that 1s symmetrically curved along its longitudinal axis.

The roll is of constant diameter along its entire face length and is free turning

about a fixed axle. The turning force may be provided by the web that passes

10
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over the roll or by a drive sheave mounted on the end of the roll face. The
roll consists of three basic elements, namely, a nonrotating axle 35 curved to

provide the degree of bow required for a specific application, a series of
bearing assemblies 36 mounted on the axle so that their outer races are free to

turn, while the inner races are held stationary on the axle, and a flexible

rubber sleeve 37 which rotates with the outer races of the ball bearing

assemblies.

In operation, the sleeve 37 expands as it rotates from the concave side

of the curved axle to the convex side. The roll is set so that the web

approaches the roll on the concave side and leaves on the convex side.

In this way, the web is spread out in the cross machine direction.

The spreading of the web starts when the web leaves a lead in roll.
such as the roll 38 in Fig. 6, i.e., the roll which is the next roll upstream
from the Mt. Hope™ roll. As the web leaves the Mt. Hope™ roll, spreading is
complete and the web will have a tendency to return or go back to its original
state. The closer the Mt. Hope™ roll is to the next roll in the system, €.g., a
roll such as lead out roll 39 indicated in Fig. 6, or the next succeeding chill
roll 20, the better the job of locking in the spreading that is accomplished with

the Mt. Hope™ roll. As above explained, the lead out distance should be kept

short 1n comparison to the lead in distance.

11
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When the bow 1s set 1n 1ts normal position, with the curved axle in a
plane substantially parallel to the mean path of movement of the web, the web

1s spread evenly from the center to both side edges of the roll. The distance

the web travels at the edges is exactly the same as at the center, thus
maximizing uniform spreading from the center to each edge. To correct for
baggy centers, the curved axle 35 1s rotated to move the bow into the web so
that the center travels a slightly further distance than the edges. To correct
slack edges, the bow 1s rotated out of the web so that the edges travel a
slightly further distance than the center. In any event, the roll serves to spread

out and flatten the web. Mt. Hope™ rolls are available with either a fixed bow

or as an adjustable VARI-BOW™ Raoll.

Similar bowed spreader rolls are available from Spencer Johnson Co.,

Appleton, Wisconsin.

The angle of wrap of the web on the roll, 1.e., the amount of contact

between the web and the roll, 1s also a factor governing the web spreading

effect. Generally, the greater the angle of wrap, the greater the spreading

force.

In all of the embodiments above described, the invention serves to

eliminate or cure, or at least significantly reduce, the currently existing

problem of "fluting”, "corrugating” or "waving" of the printed web when

printed on heat-set, web-offset printing presses.

12
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Consequently, heat-set, web-offset printing may now be performed at

high press speeds and will therefore be able to compete effectively with other
printing processes, such as rotogravure and sheet-fed offset. Additionally, the

invention facilitates printing on heat-set web-offset printing presses of much
lighter grades of paper than heretofore feasible. These factors in turn result in
production efficiencies, lower costs, enhanced aesthetic print qualities, and

access to new markets for web-offset printing.

The objects and advantages of the invention have therefore been shown

to be attained in a convenient, economical and facile manner.

While preferred embodiments of the invention have been herein
illustrated and described, it 1s appreciated that various changes rearrangements

and modifications may be made therein without departing from the scope of

the invention as defined by the appended claims.

13
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What 1s claimed is:

1. A process of minimizing fluting in a web of light weight coated paper
printed on both sides with thermosetting ink in a heat-set web-offset printing press
having a floater type drying oven and one or more chill rolls downstream from the
oven for cooling the printed and heated web and including a smooth surfaced chill
roll immediately downstream from the oven, comprising the steps of:

pulling the printed web through the oven and the chill rolls free of any
intervening pressure nips,

contacting the printed web as it passes from the exit end of the oven with a
convexly curved surface to spread the web transversely of its length during
passage of the web through at least a downstream end portion of the floater oven
and during passage of the web from the oven to the chill roll immediately
downstream from the oven and contacting the transversely spread printed web
with the smooth surface of said chill roll to hold the web in a transversely spread

and flat condition during cooling.

2. A process as set forth in claim 1, wherein the two steps of contacting the
web as it passes from the exit end of the oven are carried out substantially
simultaneously with a chill roll having a smooth and convexly crowned surface
for spreading the web transversely of its length and for holding the web in its

transversely spread condition.

3. A process as set forth in claim 2, comprising the further step of contacting
the web with additional chill rolls having smooth and convexly crowned surfaces
for spreading the web transversely of its length and for substantially

simultaneously holding the web in transversely spread and flat condition during

passage of the web over the chill rolls.

4, A process as set forth in claim 1, wherein the printed web is first contacted

in the space between the oven and the chill roll immediately downstream from the

14
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oven with a spreader roll having a convex web contacting surface and is then

contacted with the smooth surface of said chill roll.

5. A process as set forth in claim 1, wherein the printihg press includes a
plurality of chill rolls spaced from one another and defining therebetween open
runs of the web and wherein the process includes the further step of contacting the

web with a convex web spreading surface at one or more of said open runs.

6. In a web off-set printing process comprising the steps of feeding a web of
light-weight coated paper to a web off-set printing press, printing both sides of the
web with thermosetting ink, passing the printed web through a floater oven
wherein the web is supported under tension and by oven air flow without physical
contact with any structure, heating the web and dfying and thermosetting the 1nk
to at least a plastic state in the oven, delivering the printed web from the oven to a
chill roll section, contacting the printed web with a plurality of chill rolls to cool
the printed web, passing the printed web from the chill rolls to a
sheeter, folder, or rewinder station, and applying a pulling force to the web at the
sheeter, folder, or rewinder station to pull the web under tension from the printing
press through the oven and chill roll section to the sheeter, folder, or rewinder station
free of any intervening pressure nips,

the improvement comprising contacting the heated printed web as it exits
from the oven with a convexly curved surface for spreading the printed web
transversely of its length and for eliminating, before the web 1s cooled and the ink

1s fully set, any flutes that may have formed in the printed web during its passage

under tension through the oven.

7. A process as set forth in claim 6, wherein the improvement comprises
contacting the heated printed web as it exits from the oven with a smooth surfaced
and convexly crowned chill roll for spreading the web transversely of its length

and for holding the web in its transversely spread condition.

15



CA 02214486 2002-07-25

8. A process as set forth in claim 6, wherein the improvement comprises
contacting the heated printed web as it exits from the oven with the convexly
curved surface of a bowed roll positioned between the oven exit and the first chill
roll 1n the chill roll section for spreading the web transversely of its length, and

5 providing a first chill roll having a smooth surface for holding the web in its

transversely spread condition.

9. A process as set forth in claim 6, wherein the chill rolis in the chill roll

section are spaced apart and the web has open runs between adjacent chill rolls,
10 and wherein the improvement comprises the further step of contacting the web at

one or more of said open runs with a convexly curved surface for spreading the

printed web transversely of its length within one or more of the open runs.

16
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