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CONTROL SYSTEM AND METHOD FOR AUTOMATICALLY
IDENTIFYING WEBS IN A PRINTING PRESS

Background of the Invention

The present invention relates generally to control
systens for printing presses and, more: particularly, to priating
press control systems which automatically identify which one of a
plurality of webs 1is runninérthrough hny one of a plurality of
compensators.

Continuous web printing'presses, such as high speed, high
volume rotacy presses used, for exanmple, to print newspapers and
the like, generally have a pluralit&' of paper webs, These
plurality of wabs are supplied from- a plurality of separate
printing units, are superimposed on one another and are sent to a
single folding/cutting mechanism. Each.printing unit has et least
one plate cylinder and at least one blanket cylinder for printing
on a web. Bach printing unit also has numerous other running
cylinders and rollers for threading the web through ths printing
unit and the folding/cutting mechanismi It is necessary that the
cutter mechanism cut the webs at imaginary page boundary lines
between the adjaceat pages as printed op the web. In known rotary
printing presses, the cutter mechanism is stationary with respect
to the cylinders that print the image on each web, and the prbper
cut-off registration is achieved by adjustinq each web path longth
via one or more compcnsatcrs.

A computerized control systemcontrols the path length of
each web by activating the appropriate compensator. Operating
characteristics of the prianting units:and webs are used by the
control system to regulate the compensators, such aa web speed,
thickness of the web and the like. Sensors mounted on the press
monitor these operating characteristics ;,and provide the iaformation
to the control system. Unfortunately, ‘current control systems 1n
printing pressas are unable to automatiéally identify which web is
ruaning through which compensator. Pzé¢ss operators consequently
must manually provide this information prior to starting the press.
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Accordingly, there is a nooq' in the art for a control
system ' for a printing press having |a plurality of webs and
compensators for regulating the path lengths of the websa which
automatically identifies which one of t‘.ho webs is running through
any one of the compensators.

Summary of the Iavéeptjion

This rneed is met by a control ;syﬂ:em for a printing press
in accordance with the present inveption which automatically
uniquely identifies which web is running through which compensator.

The control system includes qne or more marking devices
for applying detectable reference marlqs on the webs tc uniquely
identify each web. A mark sensor i; located at each of the
compensators to detect the reference marks on the particular web
running through each compensator. Bas:cd on the detection of. the
reference marks, a computer circuit autématically identifiee which
web is running through which compo;'zsator and regulates the
operation of the webs, accordingly. .

Preferably, the reference mérks are positioned on the
webs in predetermined locations which uniquely ideatify the webs.
The computer circuit then identifies which web is running through
which compensator based on the location of the marks on the wabs.
The computer circuit thereafter 'rcqulates the operating
characteristics, such as web tension level, web cuts and the like,
based on the unique identification of the webs. In particular, the
computer circuit activates the compensators to increase and
decrease the path lengths of the respeq:tive webs.

It is thus a feature of the p.f:ésent. invention to provide
a control system and method for .a printing press which
automatically identifies which web is running through which
compensator. : .

These and other features andg advantages of the present
invention will become apparent £from the following detailed
description, the accompanying drawings .and the appended claims.
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Fig. 1 is a simplified diaqrémmatic representation of a
printing press with two printing uniés in accordance with the
present invention; .

Fig. 2 is a simplified block diagram of a control systen
for the printing press ehown in ﬁig. 1 for automatically
identifying which paper web is runninq‘through which compensator;
angd

Fig. 3 is a simplified diagrqmmatic Tepresentation of a
mark sensor mounted at a compensator for detecting reference marks
applied to a web. : i

A continuous web printing prdes 100 including first and
second printing units 102, 104 for printiing images on paper webs in
accordance with the presant invention;is shown in ?ig.'l. The
first printing unit 102 has a paper *oll 106 for supplying a paper
web 108 to blanket eylinders 110, 112 yia a pair of rollers 114,
116. Similarly, the second printing ungt 104 includes a paper roll
118 for supplying a paper web 120 to blanket cylinders 122, 124 via
a palr of rollers 126, 128. Plate cylinders 110a, 120a supply ink
to the surfaces of the blanket cylinders 110, 124 respectively.
Although not shown, similar plate cylinﬂers provide ink to b‘nnknt
cylinders 112, 122 in a well known manaer.

The blanket cylinders 110, mzz, 122, 124 transfer ink
onto both sides of the respective webs 108, 120. Although each
printing unit 102, 104 is shown having.only two blanket cylinders
110, 112 and 122, 124, it .should be uﬁderstood that the present
iavertion may be advantageously implemented on printing units
having more than two blanket cylinders’ for each web, such as for
applying different color inks to the we?s. S8ince the structure and

philosophy of coler printing systems ars well known in the art and
are not lmportant to the present in@ention, they will not be
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further discussed.

The plate cylinders 110a, 1204, or any other cylinders in
the printing unit, may have f£irst and a:Lond permanent magnets 130,
132 embedded at known locations adjacen£ the outer surfaces of the
cylinders 110a, 120a and associated first aand second peaition
sensors 134, 136 for determining when: the magnets 130, 132 are
located adjacent the respective position sensors 134, 136. EBach
sensor 134 or 135 supplies a signal to a computer circuit 200,
showa in Fig. 2, when the sensor 134, 136 is adjacent its
respective magnet 130, 132,  The compuier circuit 200, which may
consist of microprocessors, memory devL?es_and the like, is a part
of & press control system, generally designated by referencs
numeral 202 in Fig. 2, which uses the aiignals from the sensors 134,
136 to control the operation of the prelﬂs, such as web path lengths
and the like.

Downstream from the print.tng units 102, 104, first and
‘second marking devices 138, 140 apply getectablo reference marks
142, 144, respectively, on the first aﬁd second webs 108, 120 to
uniquely identify each web 108, 120. ; Preferably, the refaerence
marks 142, 144 are comprised of magn'gptlzed materials, such as
magnetized labels, which can be sensed by non-contact sensors, such
as convention Hall Effect sensors. Altiernatlvely, a magnetizable
ink, such as iank containing ferrite particles, may be applied to
the webs 108, 120 and thereafter magnetized. Any number of
available techniques may be advantageoublf employed in the present
invention for applying reference marks: 142y 144 to the webe 108,
120. since the structure and philosophy lof the marking davices 138,
140 are not important to the present 1nvention beyond applying e
detectable reference mark to a paper web, they will not be further
discussed.

A conventional first compenu]itor 146 requlates the path
length of the fizrst web 108 in responss to the computer circuit
200. Similarly, a second compensator i48 is provided to regulate
the path length of the secoand web 120 in response to the computer
circuit 200. Each compensator 146, 148§has a pair of idler rollers
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146a, 146b and 148a, 148b and a compensator roller l46¢c, 148c. The
compensator rollers 1l46¢c, 148c are ;'movnble as indicated by
respective arrows 146d, 148d towards and away from the idler
rollers 146a, 146b and 148a, 148> in order to decrease and
increase, respectively, the path lengtis of the webs 108, 120.

A conventional combining apparatus 150, which is shown
for example consisting of a roller i150a and a trolley 150b,
superimposes the first web 108 onto the second web 120 prior to
folding by a conventional wedge-like fblder board 160. The webs
108, 120 are then cut into detached pé.qea 158 by a conventional
cutting mechanism 132. A cut sensor 181 is mounted on the cutting
mechanism 152 for detecting the reference marks 142, 144 and, in
response, sending a signal to the cqmputcr clrcuit 200. The
computer circuit 200 activates the appr’;oprj.ate compensator 142 or
148 in response to the cut sensor 151 toi adjust the path lengths of
the webs 142, 144 such that the cutting hechanism 152 cuts the webs
142, 144 into the detached pages 158. :

The timing of the arrival of the reference marks 142, 144
at the cut sensor 151 is used to regulate the path leagths of the
webs 108, 120 via the compensators 146, 148. The computer circuit
200 knows which compensator 146, 148 éto activate based on the
sutomatic identification of which web 108, 120 is running through '
which compensator 146, 148, as described below. Exemplary control
systems for cutting webs are disclosed. in commonly assigned.U.S.
Pateat Application Serial No. 08/203,261, entitled “Continuous Web
Printing Press With Page Cutting Contirol Apparatus And Method"
which was filed on PFebruary 28, 19%4, and in U.S, Patent Ne.
5,289,770, entitlad "Device For Presetting A Cut-0Off Register In A
Folder Of A Web-Fed Printing Press" iwssued to Hern om March 1,
1994, the disclosures of which are hereby incorporated by
reference.

A first mark sensor 154 is positioned at the first
compensator 146 to sense the lccation oﬂ’ the reference marks 142 on
the first web 108. Any of a number of .available sensors, such as
Hall Effect sensors, may be used. As 3:hovm in Fig. 3, the first



mark sensor 154 consists of, for example, four individual sensors
154a, 154b, 134c, 13544 spaced lubntantiilly evenly across the width
of the web 108. The sensors 1354a, 154h, 154c, 134d are spaced so
that only reference marks at one predet?rmined location on the web
108 will pass through the field of detection of each sensor. 1In
the example shown, the sensor 154b will only detect the reference
mark 142. The first mark @ensor 154 then sends a signal to the
computer circuit 200 indicating that tlie sensor 154b detected the
reference mark 142 and, consequently, uvhiquely identifying the web
108 running through the first compedsator 146. The computer
circuit 200 is thus able to automatically identify which web 108,

120 is running through which compensatér 146, 148.

A second mark sensor 15%6, which is preferably
substantially idemtical to the f£irst mark sensor 154, detects the
location of the reference marks 144 o? the second web 120 in a
similar manner. The computer circuit 200 then uniquely identifies
which web 108, 120 is running through which compensator 146, 148
based on the location of the respective reference marks 142, 144.
Based on the identification of the :webs 108, 120 and other
operating characteristics of the press; 100, such as web position
determined via the position sensors 134; 136, the computer circuit
200 contrels the lengths of the paths of the webs 108, 120 by
activating the appropriate compensator 1146, 148 in a conventional

s

manner., : .

The preferred method for uniguely identifying one of a
plurality of webs 108, 120 in a printing press 100 includes the
stepes of applying unique reference marks 142, 144 to each web 108,
120 and running each web 108, 120 through a corresponding one of a
plurality of compensators 146, 148 for regulating the length of the
paths of the web 108, 120 running thérethrongh. - The reference
marks 142, 144 applied to each web 108,’ 120 are sensed by means of
sensors 154, 156 positioned at each iompensator 145, 148. The
method further includes the step of uniﬁuely identifying which web
108, 120 is ruanning through which compensator 146, 148 based on the
sensed reference marks 142, 144. '
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The step of applying unique| refereace marks ,142, 144
preferably comprises the step of applyiﬁg a magnetized material to
each web 108, 120. The step of applying unique reference marks
142, 144 may further comprise the step éf applying reference marks
142, 144 at predetermined locations on each web 108, 120 to
uniquely identify each web 108, 120: The step of uniquely
identifying which web 108, 120 may further comprise the step of
detecting the locations of the referencd marks 142, 144 on each web
108, 120.

Advantageously, the present ianvention provides for
automatically uniquely identifying which web is running through
which compensator, thus eliminating ?:he manual identification
ctherwise required by the operator of the press.

Having thus described the invention in detail by way of
reference to preferred embediments th@reof,_it will be appareat
that other modifications and variations are possible without
departing from the scope of the invention defined in the appended
¢claims., For example, the first and. segond mark sensors 154, 156
may further be used to detect the speea of the webs by comparing
the times which reference marks traverse the sensors 154, 156 to
the times the reference marks 142, 144 traverse another point in
the press, such as the cut sensors. :

What is claimed is:
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1. A control system for a printing press which prints an image on
a web and includes a compensator for regulating the leagth of the
web, the control system comprising: '

& marking device for applying detesctable reference marks on
the web to uniquely identify the web;

a mark sensor located at the compensator for detectin ng
reference marks on the web running through the compensator; and

a computer circuit responsive to the mark sensor for uniquely
identifying the web runniag through the compensator based on the
detected reference marks and for controlling printing press
operation based on the identification éf the web.

2. The control system as recited in claim 1 wherein the computer

circuit controls the compensator to regnlate a path length of the
web based on the identification of the web.

3. The control system as recited in claim 2 wherein the reference
marks applied by the marking device aré magnetized.

4.’ The control system as recited in ¢lalm 2 wherein the marking
device applies the detectable refersnce marks at predetermined
locations on the web such that the 1ocation of the reference marks

uniquely identifies the web.
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5. A printing press comprising: !

a firat printing unit adapted to print on a first web running
therethrough; i

a first marking device for applyidq first reference marka to
the first web to uniquely identify the ;iret web;

& first compensator for cont:olliné a path length of the first
web; :

a first mark sensor positioned atfthe first compensator for
detecting the first reference marks on ithe first web; and

a computer circult responsive to ?he first mark seasor for
uniquely identifying the first web ha’sad on the detected first
referesnce marks and ,for raqulating the zirst compensator based on
the identification of the £irst web.

6. The printing press as recited in claim 5 wherein, _

the f£irst mark gensor detects the location of the first
reference marks on the first web and wherein,

the computer circuit uniquely ideétifies the f£first web based
on the location of the first referenca:marks.
7. The printing press as recited in claim 5 comprising _

a second printing unit adapted to print on a second web
running therethrough; ’

e second marking device for applying second reference mrks to
the second web to uniquely identify the second web;

a second compensator for control;ing a path length of the
sacond wed; and

a second mark sensor positioned at: the second compensator for
detecting the second reference marks on the second web and wherein,

the computer circult responsive to the second mark sensor
unlquely identifies the second web based on the detected sacond
refereance marks and regulates the first and second compensators
based on the identification of the first and second webs.
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8. The printing press as recited in dlaim 7 wherein

the second mark seansor detects t?c location of the second
reference marks on the second web and wherein,

the computer circult uniquely idenfifies the second web based
on the location of the sscond re!erencé marks.
9. The printing press as recited in claim 5 wherein the firat
printing unit comprises

a first web position sensor far detecting the position of the

first web and wherein,

the computer circuit activates the first marking device to
control the application of the first reference marks based on the
sensed position of the first cylinder. .

10. The printing press as Tecited in claim S wherein the second

printing unit comprises !
a gsecond web position sensor for dettecting the position of the

second web and wherein,

the computer circuit activates the second marking devieo to
control the application of the second reference marks based on the
sensed position of the second c¢ylinder.

11. The printing press as recited in claim 10 comprising a cutting
mechanism for cutting the first web and:the second web in response
to the position of the first cyliader. '

12. The printing press as recited i.n claim 11 comprising a
combining apparatus for supsrimposing the f£irst web and the second
web priocr to cutting the £irs: and npcond webs by the cutting

mechanisn.
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13. A method for uniquely identifyling.one of a plurality of webs
in a printing press comprising the steps of;

applying unigue reference marks to each web;

running each web through a correspdnding ore of a plurality of
compensators f£or regulating path length of the web running

therethrough;
sensing the reference marks applied to each web by means of

sensors positlioned at each compensator: and
uniquely identifying which web is running through which .
compensator based on the sensed reference marks.

14. The method as recited in claim 13 w:herein the step of a.pplying
unigue reference marks comprises the st’cp of applying a magnetized
material to each web.

15. The method as recited in claim 14 wherein the step of applying
unique reference marks comprises the step of applying refarence
marks at predetermined locations on each web to uniguely identify
each web. )

16. The method as recited in claim 15 wherein the step of uniquely
identifying which web comprises the step of detecting the locations
of the reference marks on each web.
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