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(57) Abstract: According to examples, an apparatus may include a first feed element and a second feed element, in which a web is to
be fed to the first feed element and from the first feed element to the second feed element. The apparatus may also include a controller
that may determine whether the web exiting the second feed element is shifted from an intended position and based on a determination
that the web is shifted from the intended position, cause the first feed element to be moved laterally a first distance and the second feed
clement to be moved laterally a second distance to compensate for the shift in the web exiting the second feed element.
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WEB SHIFT COMPENSATION

BACKGROUND

[0001] Web presses may be rotary printing presses that print on a
continuous roll of paper or other material called a web, rather than on individual
sheets of cut material. Web material may be less expensive than cut material,
and web presses may be suited to any type of large-volume and/or high-speed
printing. Web presses may most commonly be used to print newspapers,
magazines, and catalogs. Unlike sheet-fed presses, web presses may also print
on plastic or foil surfaces for package and label printing. Many common web
press print jobs are executed by passing a web between multiple printers. In one
such print job, in which two sides of a web are printed, a first engine prints on one
side of the web, and a second print engine prints on the other side of the web.
Another such print job includes printing on one side of the web, but the first print
engine executes only a portion of the print (such as black and white text) and the
second print engine executes the remaining portion of the print (such as color
highlights).
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BRIEF DESCRIPTION OF THE DRAWINGS

[0002] Features of the present disclosure are illustrated by way of example
and not limited in the following figure(s), in which like numerals indicate like

elements, in which:

[0003] FIG. 1 shows a block diagram of an example apparatus that may
compensate for a shift in a position of a web being fed across a first feed element

and a second feed element;

[0004] FIG. 2 shows a diagram of an example apparatus that may
compensate for a shift in a position of a web being fed across a first feed element

and a second feed element;

[0005] FIG. 3 shows a diagram of an example control assembly that may
control movement of the first feed element and the second feed element via an

actuator;

[0006] FIG. 4 shows a diagram of an example apparatus that may
compensate for a shift in a position of a web being fed across an input feed

element, a first feed element, and a second feed element; and

[0007] FIG. 5 depicts an example method for compensating for a shift in a
position of a web being fed across a first feed element and a second feed

element.
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DETAILED DESCRIPTION

[0008] During a web feed operation, for instance in a web press, the web
may shift along a direction (second direction) that is perpendicular to the direction
at which the web is fed. That is, the web may shift along the second direction a
distance away from an intended position after the web has been fed across a first
feed element and a second feed element, in which the web is fed from the first
feed element to the second feed element. Disclosed herein are apparatuses that
may move the first feed element and the second feed element in a linear (or
equivalently, a lateral) direction to compensate for the shift in the web, while
maintaining a tension stability on the web. That is, the apparatuses disclosed
herein may correct for the shift in the web while reducing and/or minimizing a
change in total web length, which may preserve a web distance between web
handling equipment ahead of and following the apparatuses disclosed herein.
This preservation of the web length may benefit tension stability in the web as
may normally be caused through shift compensation. By reducing and/or
minimizing the change in tension in the web, the speed at which the web may be

fed may be stable and thus, the web may be printed upon accurately.

[0009] According to examples, the apparatuses, and more particularly,
controllers of the apparatuses, may cause the second feed element to be moved
a lateral distance that differs from the lateral distance that the first feed elementis
moved. Particularly, for instance, the controllers may cause the second feed
element and the first feed element to be moved concurrently with respect to each
other in a manner that prevents or reduces changes in web length through the a
web turning and aligning assembly, which may also be referenced herein as a
feed assembly. The reduction in the web length change may also prevent or
reduce changes to the tension of the web as the web is fed across the first feed
element and the second feed element. By way of example, the first feed element
may be moved half the distance that the second feed element is moved to
compensate for the shift in the web. In addition, the first feed element may be
moved at a different rate (e.g., speed) that the rate at which the second feed
element is moved. Forinstance, the first feed element may be moved at half the

rate at which the second feed element is moved.
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[0010] Before continuing, it is noted that as used herein, the terms
"includes" and "including" mean, but is not limited to, "includes" or "including" and
"includes at least" or "including at least." The term "based on" means "based on"

and "based at least in part on."

[0011] With reference to FIG. 1, there is shown a block diagram of an
example apparatus 100 that may compensate for a shift in a position of a web 102
being fed across a first feed element 104 and a second feed element 106. It
should be understood that the apparatus 100 depicted in FIG. 1 may include
additional components and that some of the components described herein may
be removed and/or modified without departing from the scope of the apparatus

100 disclosed herein.

[0012] Generally speaking, the first feed element 104 and the second feed
element 106 in the apparatus 100 may guide the web 102 from a first location 108
to a second location 110, for instance, in a web press. The first feed element 104
and the second feed element 106 may guide the web 102 to direct the web from
one print engine (not shown) to another print engine (not shown) or from a print
engine back to the print engine. In addition, in some examples, the first feed
element 104 and the second feed element 106 may guide the web 102 to flip the
web 102 from one side to another as the web 102 is fed across the first feed
element 104 and the second feed element 106. In any regard, the second feed
element 106 may be angled with respect to the first feed element 104 to cause the
web 102 to be turned with respect to the angle at which the web 102 rolls across
the first feed element 104. For instance, the second feed element 106 may be at
about a 45° angle with respect to the first feed element 104. In other examples,
the second feed element 106 may be at a different angle with respect to the first
feed element 104 and may be based on a direction at which the web 102 is to be
fed from the second feed element 106. In any of these examples, the first feed
element 104 and/or the second feed element 106 may be roll feed elements or air
feed elements (e.g., feed elements having holes through which pressurized air
may be outputted such that the first feed element 104 and/or the second feed

element 106 may function as air bearings). In examples, the first feed element
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104 may be a roller, a roll bar, an idler, or the like, and the second feed element

106 may be an air bar.

[0013] As the web 102 is fed across the first feed element 104 and the
second feed element 106 and from the second feed element 106, the web 102
may be shifted in a direction that is perpendicular to the direction in which the web
102 is fed. The shift in the position of the web 102 may affect the print quality on
the web. That is, the web 102 may have an intended position 112 at which
printing fluid, e.g., ink, may accurately be printed onto the web 102, but the web
102 may be shifted from the intended position 112 to an actual position 114. In
instances in which the position of the web 102 is shifted, the printing fluid may not
be applied onto intended locations on the web 102 and thus, there may be errors

in the locations at which printing fluid is applied onto the web 102.

[0014] According to examples, the apparatus 100 may include a controller
120 that may compensate for a shift in a position of the web 102 through being fed
across the first feed element 104 and the second feed element 106. The
controller 120 may be an integrated circuit, such as an application-specific
integrated circuit (ASIC). In these examples, the instructions 122 and 124 may be
programmed into the integrated circuit. In other examples, the controller 120 may
operate with firmware (i.e., machine-readable instructions) stored in a memory.
In these examples, the controller 102 may be a microprocessor, a CPU, or the
like. In these examples, the instructions 122 and 124 may be firmware and/or

software that the controller 120 may execute as discussed in detail herein.

[0015] The controller 120 may compensate for the shift by moving the first
feed element 104 and the second feed element 106 in a direction that reduces the
distance between the intended position 112 and the actual position 114.
Particularly, for instance, the controller 120 may determine (instructions 122)
whether the web 102 exiting the second feed element 106 is shifted from the
intended position 112. In addition, based on a determination that the web 102 is
shifted from the intended position, the controller 120 may cause (instructions 124)
the first feed element 104 to be moved laterally a first distance 130 and the

second feed element 106 to be moved laterally a second distance 132 to
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compensate for the shift in the web 102 exiting the second feed element 106. In
examples, the controller 120 may cause the first feed element 104 and the
second feed element 106 to be moved concurrently with each other and at

different rates with respect to each other.

[0016] The first feed element 104 may be moved the first distance 130 and
concurrently, the second feed element 106 may be moved the second distance
132. The first feed element 104 may be moved to compensate for the shift while
also preserving the web 102 length during the web shift compensation. That is,
the web 102 may be maintained under tension as the web 102 is fed across the
first feed element 104 and the second feed element 106 while maintaining the
web 102 length. When one or both the first feed element 104 and the second
feed element 106 are moved laterally, the length of the web 102 may be affected.
However, by moving the first feed element 104 the first distance 130 and moving
the second feed element 106 the second distance 132 as discussed herein, the
length of the web 102 may be preserved during and after the movements. In
addition, the tension in the web 102 may be preserved or maintained by moving
the first feed element 104 at half the rate at which the second feed element 106 is
moved.

[0017] According to examples, the second distance 132 may be equal to a
distance of the shift between the intended position 112 and the actual position
114 of the web 102 exiting the second feed element 106. In these examples, the
controller 120 may determine the distance of the shift based upon a difference
between a detected position of an edge of the web 102 exiting the second feed
element 106 and the intended position 112 and may control the lateral movement
of the second feed element 106 to be based on, e.g., equal to, the determined

distance of the shift.

[0018] According to examples, the first distance 130 may be related to the
second distance 132. That is, for instance, the first distance 130 may be a
fraction of or may otherwise depend upon the second distance 132. By way of
example, the first distance 130 may be half the length of the second distance 132.

By moving the first feed element 104 and the second feed element 106 in this
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manner, web tension stability may be preserved during a web shift compensation
operation. In other examples, the dependency between the first distance 130 and
the second distance 132 may differ and may be determined through testing of the
effects various distances 130, 132 have on the stability of the web 102 tension.
For instance, the dependency between the first distance 130 and the second
distance 132 may vary depending upon differences in the angles at which the first

feed element 104 and the second feed element 106 extend.

[0019] Reference is now made to FIG. 2, which shows a diagram of an
example apparatus 200 that may compensate for a shift in a position of a web 102
being fed across a first feed element 104 and a second feed element 106. It
should be understood that the apparatus 200 depicted in FIG. 2 may include
additional components and that some of the components described herein may
be removed and/or modified without departing from the scope of the apparatus

200 disclosed herein.

[0020] As shown in FIG. 2, the apparatus 200 may include a feed
assembly 202 that may include the first feed element 104, the second feed
element 106, and the controller 120. The apparatus 200 shown in FIG. 2 may
thus include many of the same components as those of the apparatus 100
depicted in FIG. 1. As such, the common components are not described again
with respect to the apparatus 200 as the descriptions of the common components

may also be applicable to the components as depicted in FIG. 2.

[0021] The feed assembly 202 may also include an input feed element 204
that may be positioned upstream (in terms of the web feed direction) of the first
feed element 104. The input feed element 204 may be an air feed element (e.q.,
may have holes through which pressurized air may be outputted such that the
input feed element 204 may function as an air bearing). In addition, the input feed
element 204 may be angled with respect to the first feed element 104 such that
the direction at which the web 102 comes into the feed assembly 202 may differ
from the direction at which the web 102 exits the feed assembly 202. By way of
example, the input feed element 202 may extend along a plane that is

perpendicular to the plane along which the second feed element 106 extends. As
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shown in FIG. 2, the first feed element 104, the second feed element 106, and the
input feed element 202 may be positioned and angled such that the web 102 may
be outputted in the opposite direction from which the web 102 is inputted into the
feed assembly 202. In addition, the feed assembly 202 may cause the web 102
to be flipped over as the web 102 is fed through the feed assembly 202 as also
shown in FIG. 2.

[0022] The apparatus 200 may also include a detector 210 to detect the
position of an edge of the web 102 as the web 102 exits the feed assembly 202
from the second feed element 106. The detector 210 may be any suitable type of
web position detector, such as an optical detector, a mechanical detector, or the
like. In addition, the detector 210 may communicate the detected web 102
positon (e.g., the actual position 114) to the controller 120. The controller 120
may compare the detected web 102 position with the intended position 112 to
determine 122 whether the web 102 has shifted from or is otherwise away from

the intended position 112.

[0023] The controller 120 may also, based on a determination that the web
102 is shifted from the intended position 112, cause 124 the first feed element
104 to be moved laterally a first distance 130 and the second feed element 106 to
be moved laterally a second distance 132 to compensate for the shift in the web
102 exiting the feed assembly 202. As shown, the controller 120 may control a
first actuator 220 to laterally move the first feed element 104 the first distance 130
and may control a second actuator 222 to laterally move the second feed element
106 the second distance 132. As discussed herein, the first distance 130 may
relate to the second distance 132, e.g., may be half the length of the second
distance 132. The controller 120 may also control the first actuator 220 and the
second actuator 222 to laterally move the first feed element 104 at a rate that

differs from the rate at which the second feed element 106 is moved.

[0024] According to examples, the ends of the first feed element 104 and
the second feed element 106 may be slidably attached on respective tracks, rails,
or other support structures, and the first actuator 220 and the second actuator

222 may respectively cause the first feed element 104 and the second feed
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element 106 to be moved laterally along the support structures. That is, the
controller 120 may control the first actuator 220 and the second actuator 222 to
cause the first actuator 220 and the second actuator 222 to be activated in either
of two directions to cause the first feed element 104 and the second feed element

106 to be moved as discussed herein.

[0025] Turning now to FIG. 3, there is shown a diagram of an example
control assembly 300 that may control movement of the first feed element 104
and the second feed element 106 via an actuator 302. As shown, in addition to
the controller 120, the control assembly 300 may include a lever 304 to which the
first feed element 104 and the second feed element 106 may be connected at
different sections of the lever 304. For instance, the first feed element 104 and
the second feed element 106 may be connected to the lever 304 at different
heights of the lever 304. The lever 304 may also be attached to a fulcrum 306
about which the lever 304 may rotate. According to examples, the first feed
element 104 and the second feed element 106 may be positioned at respective
heights along the lever 304 with respect to the fulcrum 306 such that movement of
the lever 304 a certain distance 308 may cause the second feed element 106 to
move the second distance 132 and the first feed element 104 to move the first
distance 130.

[0026] As shown, the controller 120 may control the actuator 302 to move
the lever 304 the certain distance 308. The certain distance 308 may correspond
to the distances that the second feed element 106 and the first feed element 104
are to be moved to compensate for a determined shift in the position of the web
102 with respect to the intended position 112 as discussed herein. The
connections of the first feed element 104 and the second feed element 106 to the
lever 304 may enable the movement of the lever 304 to cause the first feed
element 104 and the second feed element 105 to move concurrently and at

different rates with respect to each other.

[0027] Reference is now made to FIG. 4, which shows a diagram of an
example apparatus 400 that may compensate for a shift in a position of a web 102

being fed across an input feed element 204, a first feed element 104, and a
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second feed element 106. It should be understood that the apparatus 400
depicted in FIG. 4 may include additional components and that some of the
components described herein may be removed and/or modified without departing

from the scope of the apparatus 400 disclosed herein.

[0028] As shown in FIG. 4, the apparatus 400 may include a feed
assembly 202 that may include the input feed element 204, the first feed element
104, the second feed element 106, and a controller 402. The apparatus 400
shown in FIG. 4 may thus include many of the same components as those of the
apparatuses 100 and 200 depicted in FIGS. 1 and 2. As such, the common
components are not described again with respect to the apparatus 400 as the
descriptions of the common components may also be applicable to the

components as depicted in FIG. 4.

[0029] The apparatus 400 may include a controller 402 that may
compensate for a shift in a position of the web 102 being outputted from the feed
assembly 202. The controller 402, however, may compensate for the shift in an
alternate manner than the manner discussed above with respect to the controller
120. The controller 400 may be an integrated circuit, such as an
application-specific integrated circuit (ASIC). In these examples, instructions
404-410 may be programmed into the integrated circuit. In other examples, the
controller 402 may operate with firmware (i.e., machine-readable instructions)
stored in a memory. In these examples, the controller 402 may be a
microprocessor, a CPU, or the like. In these examples, the instructions 404-410
may be firmware and/or software that the controller 402 may execute as

discussed in detail herein.

[0030] The controller 402 may determine (instruction 404) a shift distance
at which the web 102 exiting the second feed element 106 (and/or the feed
assembly 202) has shifted from an intended feed path (which may be equivalent
to the intended position 112). The controller 402 may determine the shift distance
based on a difference between a detected position 114 of the web 102 and the

intended feed path (e.g., intended position 112) of the web 102.
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[0031] The controller 402 may also determine (instruction 406) a second
linear movement distance 132 for the second feed element 106 based on the
determined shift distance. The controller 402 may determine the second linear
movement distance 132 to be a distance that may compensate for the determined
shift distance. In other words, the controller 402 may determine the second linear
movement distance 132 to be a distance that brings the web 102 to the intended

feed path, e.g., the intended position 112.

[0032] The controller 402 may cause (instruction 408) the second feed
element 106 to be moved the determined second linear distance 132. Thatis, the
controller 402 may cause an actuator 222, 302 to move the second feed element
106 the determined second linear distance 132. In addition, the controller 404
may cause (instruction 410) the first feed element 104 to be moved a first linear
movement distance 130, in which the first linear movement distance 130 may
differ from the second linear movement distance 132. As discussed above, the
first linear movement distance 130 may be based on, e.g., may relate to the first
linear movement distance 132. By way of example, the second linear movement

distance 132 may be twice the length of the first linear movement distance 130.

[0033] According to examples, the controller 402 may cause the first feed
element 104 to be moved the first linear movement distance 130 concurrently
with the second linear movement distance 132 of the second feed element 106.
That is, for instance, the controller 402 may cause the first feed element 104 to be
moved at half the speed at which the second feed element 106 is moved such
that the first feed element 104 may reach the first linear movement distance 130
concurrently with the second feed element 106 reaching the second linear
movement distance 132. By way of example, the first feed element 104 and the

second feed element 106 may be connected to a lever 304 as shown in FIG. 3.

[0034] Various manners in which the apparatuses 100-400 may be
implemented are discussed in greater detail with respect to the method 500
depicted in FIG. 5. Particularly, FIG. 5 depicts an example method 500 for
compensating for a shift in a position of a web 102 being fed across a first feed

element 104 and a second feed element 106. It should be apparent to those of
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ordinary skill in the art that the method 500 may represent a generalized
illustration and that other operations may be added or existing operations may be
removed, modified, or rearranged without departing from a scope of the method
500.

[0035] The description of the method 500 is made with reference to the
apparatuses 100-400 illustrated in FIGS. 1-4 for purposes of illustration. It should
be understood that apparatuses having other configurations may be implemented

to perform the method 500 without departing from a scope of the method 500.

[0036] At block 502, a web 102 may be fed from the first feed element 104
to the second feed element 106. The web 102 may also be fed from the second
feed element 106 and out of a feed assembly 202 including the first feed element
104 and the second feed element 106. For instance, the second feed element
106 may be angled with respect to the first feed element 104 and the web 102
may be fed across the first feed element 104 and the second feed element 106 to
change a direction at which the web 102 exits the second feed element 106 with

respect to a direction in which the web 102 is fed to the first feed element 104.

[0037] At block 504, the controller 120, 402 may determine that a position
of the web 102 exiting the second feed element 106, e.g., out of the feed
assembly 202, has shifted from an intended position 112. For instance, a
detector 210 may detect the actual position 114 of the web 102 exiting the feed
assembly 202 and the controller 120, 402 may determine that the web 102 has

shifted from the detected actual position 114.

[0038] At block 506, based on the determination that the position of the
web has shifted, the first feed element 104 may be moved a first lateral distance
130 and the second feed element 106 may be moved a second lateral distance
132. According to examples, the shift distance corresponding to the shift of the
web 102 from the intended position 112 may be determined and the second
lateral distance 132 may be equivalent to the determined shift distance. In
addition, the first lateral distance 130 may be half the second lateral distance 132.
As discussed herein, the first feed element 104 may be moved at a different rate

than the second feed element 106, e.q., at half the speed. The movement of the
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first feed element 104 and the second feed element 106 at the relative speeds
may be accomplished through movement of a lever to which the first feed element
104 and the second feed element 106 may be attached at various heights as

discussed above with respect to FIG. 3.

[0039] Some or all of the operations set forth in the method 500 may be
contained as utilities, programs, or subprograms, in any desired computer
accessible medium. In addition, some or all of the operations set forth in the
method 500 may be embodied by computer programs, which may exist in a
variety of forms both active and inactive. For example, they may exist as machine
readable instructions, including source code, object code, executable code or
other formats. Any of the above may be embodied on a non-transitory computer
readable storage medium. Examples of non-transitory computer readable
storage media include computer system RAM, ROM, EPROM, EEPROM, and
magnetic or optical disks or tapes. It is therefore to be understood that any
electronic device capable of executing the above-described functions may

perform those functions enumerated above.

[0040] Although described specifically throughout the entirety of the instant
disclosure, representative examples of the present disclosure have utility over a
wide range of applications, and the above discussion is not intended and should
not be construed to be limiting, but is offered as an illustrative discussion of
aspects of the disclosure. For instance, although particular reference is made to
a mixture of a first build material powder and a second build material powder, it
should be understood features of the present disclosure may be directed to

mixtures of more than two build material powders.

[0041] What has been described and illustrated herein is an example of the
disclosure along with some of its variations. The terms, descriptions and figures
used herein are set forth by way of illustration only and are not meant as
limitations. Many variations are possible within the spirit and scope of the
disclosure, which is intended to be defined by the following claims -- and their
equivalents -- in which all terms are meant in their broadest reasonable sense

unless otherwise indicated.
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What is claimed is:

1. An apparatus comprising:
a first feed element;
a second feed element, wherein a web is to be fed to the first feed element
and from the first feed element to the second feed element; and
a controller to:
determine whether the web exiting the second feed element is
shifted from an intended position; and
based on a determination that the web is shifted from the intended
position, cause the first feed element to be moved laterally a first distance
and the second feed element to be moved laterally a second distance to

compensate for the shift in the web exiting the second feed element.

2. The apparatus of claim 1, wherein the first distance is half the length of the

second distance.

3. The apparatus of claim 1, wherein the controller is further to determine a
shift distance corresponding to the shift in the web exiting the second feed

element and wherein the second distance is equal to the shift distance.

4, The apparatus of claim 1, further comprising:
an actuator, wherein the controller is to control the actuator to move the
first feed element the first distance and the second feed element the second

distance.

5. The apparatus of claim 4, wherein the first feed element and the second
feed element are connected to a lever along different heights of the lever and
wherein the actuator is to move the lever to move the first feed element the first

distance and the second feed element the second distance.

6. The apparatus of claim 1, wherein the controller is further to cause the first
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feed element to be moved at a first rate and to cause the second feed element to

be moved at a second rate, and wherein the first rate differs from the second rate.

7. The apparatus of claim 1, wherein the second feed element is angled with
respect to the first feed element, the apparatus further comprising:

an input feed element, wherein the web is to be fed to the input feed
element and from the input feed element to the first feed element, and wherein

the input feed element extends at a common angle as the second feed element.

8. A method comprising:
feeding a web from a first feed element to a second feed element;
determining that a position of the web exiting the second feed element has
shifted from an intended position; and
based on the determination that the position of the web has shifted,
moving the first feed element a first lateral distance; and

moving the second feed element a second lateral distance.

9. The method of claim 8, further comprising:

determining a shift distance corresponding to the shift of the web from the
intended position; and

wherein the second lateral distance is equivalent to the determined shift

distance.

10. The method of claim 8, wherein the first lateral distance is half the second

lateral distance.

11.  The method of claim 8, wherein moving the first feed element and moving
the second feed element further comprises activating an actuator to move a lever

to which the first feed element and the second feed element are attached.

12. The method of claim 8, wherein moving the first feed element further

comprises moving the first feed element at a first rate and moving the second
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feed element further comprises moving the second feed element at a second

rate, wherein the first rate differs from the second rate.

13.  An apparatus comprising:
an input feed element to receive a web from a first direction and to turn the
web to a second direction;
a first feed element to receive the web from the input feed element;
a second feed element to receive the web from the first feed element; and
a controller to:
determine a shift distance at which the web exiting the second feed
element has shifted from an intended feed path;
determine a second linear movement distance for the second feed
element based on the determined shift distance;
cause the second feed element to be moved the determined
second linear movement distance; and
cause the first feed element to be moved a first linear movement
distance, the first linear movement distance differing from the second

linear movement distance.

14.  The apparatus of claim 13, wherein the controller is to cause the second
feed element to be moved concurrently with the movement of the first feed
element.

15.  The apparatus of claim 13, wherein the second linear movement distance

is twice the distance of the first linear movement distance.
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FEED A WEB FROM A FIRST FEED ELEMENT TO
A SECOND FEED ELEMENT
502

l

DETERMINE THAT A POSITION OF THE WEB
EXITING THE SECOND FEED ELEMENT HAS
SHIFTED FROM AN INTENDED POSITION
504

l

BASED ON THE DETERMINATION, MOVE THE
FIRST FEED ELEMENT A FIRST LATERAL
DISTANCE AND MOVE THE SECOND FEED
ELEMENT A SCOND LATERAL DISTANCE
506
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