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CONTROL SYSTEM AND METHOD FOR AUTOMATICALLY 

IDENTIFYING WEBS IN A PRINTING PRESS 

B«skground ot tht Irlv1ntiqn 

The present invention rela~es qenerally to control 

1ystems for printing presses and, mo=e' particularly, to printing 

press control systems which automatica]ly identify which one of a 

plurality of webs is running through any or.s of a plurality of 

compeusators. , 

Continuoas w~ printinq press~s 1 such. as high speed, high 

volume rotary presses used, for exampl~, to print newspaper• and 

the like,. qenerally have a plurality of paper webe. These 

plurality of webs are supplied from: a plurality o( separate 

printing units, are 1uperi."llpo••d on on~ another and are sent to a 

ainqle folding/cutting mec:hani•m. Zach: printing unit has at. least 

one plate cylinder and &t l•a•t on• blanket cylinder for printing 
! 

on a web. l!:ach printing unit also ~as numerous other runninq 

cylinder• and rollers for threading the w•b through the printing 

unit and the foldin9/cuttinq mechanism~ It is nec:••••ry that the 

, cutter mechanism cut th• w•b• at imaginary page boundary lines 

between the adjacent paqea as printed o~ th• w•h. In known rotary 

printing presses, the cutter mechaniam:is stationary with reapect 

to the cylinders that print the image on e·aeh web, and the proper 

cut-cf£ registration 11 achieved by adjusting each web path ~•n;th 

via.one or more comp•n•atara. 
A computerized control •ystem 1controle the path len;th of 

each web by activatlnq the appropriat!e compenaator. 0p•rating 

characteriatic• of tho printing unit•=and web• are ueed by the 

control system to regulate th• oompeA~ators, such as web •P••d, 

tnickne•• of the web and the like. Sepsors mounted on the press 

monitor theae operating c:ba.racteristica ;and provide the information 

to the control ayst•m. Unfortunately, '.current control systems in 

printing press•• are unable to automati~ally identify which web 111 

runninq throuqh which compensator. ~=~•• operator• consequently 

rtr..ist manually provide tni11 information prior to starting the press. 
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Aecordinqly, there i• a nee~ in th• art for. a control 
•r•tem ·for a printiaq presa havi:cg !a plurality of web• and 

I com.pe11sators for re;ulatingo the path ;Lengths of the webs which 
autcmaatically identifies which one of ~h• webs is running through 
any one of the compensatora. 

: 
Summary of the Iny,;tion 

This need is met by a control :system for a printin; press 
in accordance with th• present 1:n.vepticn which automatically 
uniquely identifies which web is running; through which compensator. 

~he control syatem includes qne or more marking devices 
for applying detectable reference mar~s on the webs tc uniquely 

~ . . 
identify each web. A mark sensor 1• located at each of the 
compenaatore to detect the reterer.ce ~k• on the particular web 
running through each compensator. Bas•d on the detection of.the 
reference marks, a computer circuit eut~~ically identifies which 
web i• ru1U1in; throuqh which compe~sstor and regulates the 
operation of th• webs, accord.Lnoly. 

Preferably~ the reference marks are positioned on the , 
webs in predetermined locations which ~niquely identify the web•. 
~ha computer circuit then identif iea wijich web is running through 

: . 
wbich compensator based on the location of the marks on the web•. 
Th• computer circuit thereafter ~•QUlatea the operating . 
character1at1cs, auch as web tension level, web cuts and the like, 

. I 

baaed on the unique identification ot tlta webs. In particular, the 
computer circuit activates th• comp~nsators to increase and 
decrease the path length• of the reape~tlve webs. 

It ie thus a feature of the p~esent invention to provide 
a control aystem and method for .a printinq press which 
automatically identifies which web ~· run~ing through which 
compensator. 

~hese and other features and; advanta9es of the present 
invention will become apparent fr~ the followinq detailed 
description, the accompanying drawinqa_?and the appended claims. 

' 
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Brief Dt1gription of tU• Draying• 
! 

i 
Pig. 1 11 a 1implified diaqrqmmatic repre1entation of a 

printing press with two printing unii• in ecc:ordanc:e with the 
present invention; 

r19. 2 is a simplified black ~ia9ram of a control system 
for the printinq press shown in ~ig. 1 for automatically 
identifyi&Q which paper web is running!through which compensator; 
and . 

Fig. 3 is a simplified diagr~atic representation of a 
mark sensor mo~nted at a compen1ator fo; detecting reference mark• 
applied to a w•b. 

D1tatf 1d p11criatlgn gf ~b• Inyint~on 

A continuous web printlnq pr~ae 100 includinq f irat and 
aecond printing units 102, 106 for prin.tfing images on paper webs in 
accordance with the pre1ent invention:i• shown in Pig. l. The 
f 1r1t printing uuit 102 has a paper roll 106 for supplying a paper 
web 108 to blanket cylinders 110, 112 yia a pair of rollers 114, . 
116. Similarly, the second printing un_!ft 104 1.nc:lude• a pape:r: roll 
118 for supplyinq a paper web 120 to blabket cylinders 122, 12' via 

I . 
a pair of roller• 12&, 128. Plate cyli.ders llOa, 120& supply iak 
to the 1urfaces of the blanket cylindfr• 110, 124 respectively. 
Although not shown, aimilar plate cylin4lera provide ink to blanket 
cylinder• 112, 122 in a well known man~er. 

The blanket cylinders 110, ~12, 122, 124 transfer ink 
onto both aides of the re1pectiv• web• 108, 120. Although each 
printing unit 102, 104 i• •hewn having.only two blanket cylinders 
110, 112 and 122, 124, it·•hould be u~deratood that the present 
i:iver.t·ion may be advantageously imple*1-nted on printing units 
havinq more than two blanket cylinder1=for each web, such aa for 
applying different color inks to the we~a. Since the structure and . 
philosophy of color printing systems ar~ well known in the art and 
are not important to th• present in.,.ention, they will not be . 



... 
·: .. · 

-4-

further diacuaeed. 
~he plate cylinder• 110a, 120,, or any other cylinders in 

the printing an.it, may have first and aebond p•r"manent magnet• 130, 
132 embedded at known locations adjacent the outer aurtaces of the 
cylinders 11aa, 12011 and aaaociated f.1:-1t and 1ec:ond pcs.1.tion 
sensors 134, 136 for determining when! the magnets 130, 132 a.re 

! 
located adjacent the re1pect1ve posit~on sensors 134, 136. Bach 

I 

sensor 134 or 135 supplies a •ignal ~o a computer circuit 200, 
ahow:i in !'ig. 2, when the ••nsor ~34, 136 i• adjacent its 
ra1pective magnet 130, 132. .'!'he compu~er circuit 200, which may 
consist of mic:roprocessora, memory deviFes a~d the like, ie a part 
of a pres.a control 1y1tem, c;enerallj designated by reference 
numeral 202 in Fig. 2, which u•es the ai~als from the seneore 134, 

I • • 136 to control the operation of the pre~s, auch a1 web path lengths 
and the like. · : 

Downstream from the printing!unit• 102, 104, first and 
. I . 
second marking device• 138 1 140 apply ~etectabl• reference :marks 

I 

142, 144, reapectively, on the fir•t a~d •eaond webs 108, 120 to 
uniquely identify each web 108, 120. ;Preferably, the reference 
mark• 142, 144 are compri••d of mag~tized material•,_ •uch •• 
magnetized labels, wbic:h c:an be ••n•ed bfir aon-contact seneora, such 

I i . as convention Hall Effect aensora. Al~ernatively, a maqnet z~le 
ink, sach es ink containing ferrite particles, may be app~i•d to 
the webs 108, 120 and thereafter UQnet·iaed. Any numb~r of 
available techniques may be advantageou.ly employed in the preeent 
invention for applying reference mark•! 142r 144 to the web• 108, 
12 0 • since the structure and philosophy fof the marking devices 1381 

140 are :ot important to the prea&nt !lnvention beyond applying a 
i 

detectable reference mark ta • paper we~, they will not be further 
discussed. 

I 
A conventional first compen14tor 145 requlates the path 

I 
length of the first web 108 in reapon•• to the computer circu~t 
200. Similarly, a ••cond compensator i4B is provided to requlate 
tbe path length of the •econd wek» 120 ~n responae to the computer 

I 
circuit 200. Eac:h comp•n•ator 145, 148 !ha• a pair of idler rollers 
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145a, 145b and 148a, 148b and a compen•ait.or roller 146c, l48c. The 
compenaator rollers 146e, 148c are !movable as indicated by 

I 

respective arrows 146d, 148d toward•: and away f~om th• idler 
roller• 146a, 146b and 148a, 148b 1n order to decrease and 
increase, respectively, the path lenqtM• of the webs 108, 120. 

A conventional combining app.ratus 150, which is shown 
for example consistin; o:t: a roller ~50& and a trolley 150b, 
superimposes the first web 108 onto t~e second web 120 prior· to 
folding by e conventional wedqe-like f~lder board 160. ~he weba 
108, 120 are then cut into detached p4qes 158 by a conventional 

I 
cutting mechanism 152. A cut seneor 151 i• mounted on the euttinq 
mechanism _152 for detecting the re:fere~<:e marts 142, 144 and, in 
:r:eapo:a.se, aending a signal to the cqmputer circuit 200. 'l'he 
computer circuit 200 activates the app~opriate compensator 142 or 
148 in response to ehe cut sensor 151 to; adjust the path lengths of 
the webs 142, 144 such that the cutting inec:haniam 152 c:uta the webs 
142 1 144 into the detached page• 158. 

The t.1.minq of the arrival of tha reference marks 142, 144 
at the cut senao: 151 is used to regul~te the path lengths of the 
web& 108, 120 via the eompensatora 146,;148. ~he computer circuit 
200 mews which compensator 146, 148 ;to activate ba•ed on the 
autOlllatic identification of which web ~oa, 120 is runnin; thr~ugh 
which compensator 1,6, 148 1 •• describ~ below. Bxemplary ~ontrol 
•Y•tem• for cutting webs are di•closed1 in commonly assi;ne~.o.s. 
Patent Application Serial No. 08/203,26~, entitled •contiauous _Web 
Printing- Pr••• With Page Cutting contilrol Apparatus And Method" 

which was filed on .rebruary 28, 1994·, ar.d in u.s, Patent No • 
• 

5,289,770, •~titled ·~eviee Por Pre•ettinq A Cut-Of£ Reqi•ter Zn A 

!'older Of A Web-!'ed Printing Press•• ·!~sued to Hern on March 1, 
199,, th• diselo•ures of which ar~ hereby ineorporated by 

reference. . 
A first mark sensor 154 1111 positioned at the f.irst 

compensa.tor 146 to sense the locat.ion ofi the referenoe marks 142 on 
the first web 108. Any of a number of ;available sensors, such as 
Hall Effect ••n•or•, may be used. As ~hown in Fig. 3, the first 
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mark •ensor 154 conii1t1 o!, !or examp~e, four individual aenaor1 
l54a, lS4b, 1S4c~ 154d spaced •ubstanti~lly evenly aero•• the-width 
o~ the web 108. ~he 1enaora 154a, 154~, 154c, 154d are spaced ao 
that only reference marks at one predetprmined location on the web 

108 will pa•• throuqh the field of det•ction of each aenaor. In 
the example 1hown, the sensor 154b will only detect the reference 
mark 142. The f~r1t mark 1ensor 154 then sends a signal to the 
computer circuit 200 indicatin; that t~e sensor l54b detected the 
reference mark 142 and, consequently, u~iquely identifying the web 
108 running through the ~irst compe~sator 146. The computer 
circuit 200 is thus able to automatica~ly identify which web 108, 
·120 is runninq through which compensatqr 146, 148. 

A 1econd mark aenaor l!s6, which 1• preferably 
•ub•tantially identical to the first mark sensor 154~ detects the 

j 
locaticn of the reference marks 144 on the ••cond web 120 in a 
similar manner. 'rh• ccmputer circuit 200 then uniquely identifies 
which web 108, 120 1• runninq throuqh ~hich compensator 145, 148 
ba••d on the location of the respectiv~ referenc~ marks 142, 144. 
Ba1ed on the identification of the ~webs 108, 120 and other 
operating characteristics of the press; 100, •uch as web position 

' determined via the po•ition ••n•ors 134~ 135, the ~omputer circuit 
200 control• the lengths of the path• of the webe 108, 120 by· 

actlvatin9 the appropriate compensator;l45, 148 in a canve~tional 
manner. 

The pref erred method for uni~uely identifying one of a 
plurality of webs 108, 120 in a print~ng pres• 100 includes the 
eteps of •pplying unique re~erence mark~ 142, 144 to each web 108, 
120 and running each web 108 1 120 through a corresponding one of a 
plurality of compensators 145, 148 ior ~egulaticg th• l•.ngt:h oi th• 
path• of the web 1081 120 running th•rethrough. The referenc:e 
mark• 142, 144 spplied to each web 108,'. 120 are sensed by means of 
sensors 1.54, 156 positioned at each dompensator 14S, 148. The 

I 

method further iocludea the •tep of uniguely identifyinq which web 
108, 120 is running through which compe~•ator 146, 148 based on the 
aonaed reference marks 142, 144. 
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1'he atep of applying unique) refere:ice marks 
1
142, 144 

pre!erably comprises the 1tep of applyi~g a magnetized material to 
' each web 108, 120. 'l'he atep of applying unique reference marks 

142, 144 may further comprise the atep 9t applying reference mark• 
142, 144 at predetermined locations :on each web 108, 120 to 
uniquely identify e.ach web 108, 120 ~ 'l'he step of uniquely 
identifying whiah web 108, 120 may further, comprise the step of 
detecting the locations of the referenc• marks 142, 144 on each web 
108, 120. 

Advantageously, the preaen~ invention provides for 
automatically un~quely identifying wbi~h web is running through 

I 

which compensator, thus ell.min11ting the :uanual identification 
' I 

otherwise required by the operator cf ~be press. 
Having thua described the inv,ention·in detail by way ot 

reference to preferred embodiment• th•r•of, it will be apparent 
I 

that other modifications and variati:ons are possible without 
departing from the scope o~ th• invent~on defined in the appended 
claim1. For example, the first and-sepond ma:k sen•ors 154, 156 
may further be used to detect the speea of the webs by comparing 
the time• which reference marks traver•• the sensors 154, 156 to . 
tne times ~he reference marks 142, 144 traverse another point in 
th• press, auch as the cut sensors. 

What is claimed is: 
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Claims -e-
1. A control •Y•tem for a printing pr~•• which prints an i.ma.ge on . 
a web and includes a compen•ator far r~9ulating the length of the 
web, the control ayate= comprising: 

a marking device for applyinq det~ctal3lo reference Mark• on 
the weD to uniquely identify the w•b; · 

a me.rk •ensor located at the pompensator for detecting 
reference :narks on the web running through the compensator; and 

a computer circuit responsive to t~e mark sensor for uniquely 
identifying the web ru:cuiinq throuqh th~ compensator based on the 
detected reference marks and for c~ntrolling printing press 
operation based on the ideutificaeion of the web. 

c 

2 • ~he control 
circuit controls 
web based on the 

ayatem as recited in c~ai:a 1 wherein the computer . . . 
the compensator to re~late a path length of the 
identification of the web. 

3. 'l'h• control •ystem as rec:it.ed in cllaim 2 wherein the ref•rence 
marks applied by the marking device ar~ magnetized. 

4.· 'l'he eontrol •Y•tem as reci~ed·in claim 2 wherein the marking 
device applies the detectable ref•r•qce marks at predetermined 
loeations on the web such that the location of the reference marks 
uniquely identifies the web. 

I lll\lll l\ll\1111111\111 \11111 · 
* C L M S * · 
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s. A printing pre•• compri•inq: 
I 

a f irat printinq unit adapted to p~int on • fir•t web runninq 
therethrough; . 

a f irat marking device for applyi~q first reference marks to . 
the f irat web to uniquely identify the ~iret web; 

a fi~at compensator for controllin~ a path length of the tir•t 
web; I 

a first mark sensor positioned at; the first compensator for 
detecting the f irat reference mark• on ~he first web; and 

a computer circuit responsive to ~he first mark sensor for 
I 

uniquely identifying the first web ba••d on the detected f irat 
' I 

reference marks and.for regulating the ~ir•t compensa~or baeed on 
I . • • 

the identification of the first we~. 

6. The printing pre•• al recited in dlaim 5 wherein, 
th• first mark aetiaor detects th• location of the f ir•t 

reference mark• on the fir•t web and wnerein, 
; 

the computer circuit uniquely ide~ifies the first web based 
on the location of the fir•t re!erence'marka. 

I 

7. Th• printing pre•• a1 recited in ~laim 5 coml>ri•ing . 
a 1econd printing urii t adapted ~o print on a second web 

running therethrouqh1 
a second marking device for applyin1g ••co:nd re.!erence mark• to 

. I 

the second web to uniquely identify th~ ••cond web1 
a second compensator for controliing a path len;th of the 

second web1 and 
i a second :mark ••n•or po•itioned at:the ••cond compensator for 

detecting the aecond reference marks on ;the 1eco11d web and wherein, 
the computer c:irouit respo:n•ive ~o the second mark aensor 

uniquely identifiea the aecon~ web b•••d on the detected ••cond 
reference marks and regulate• the first and second compenaatora 
based on th• identi~ication of the fir•t and second webs. 

1 lllllll llllll lllll lllll IHlll 
* C L . . M S * 
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8. The printing pr••• as recited in qlaim 7 wherein 
I 

the 1eeond mark ••zimor d•t•et• tll• location of the ••eond . 
reference mark• on the aecond wen and ~herein, 

the computer circait uniquely iden~ifie• t~e second web ba•ed 
on the location of the 1acond referenc~ marks. 

9. ~he printing press as recited in;claim 5 wh•reln the first 
p~1nt1nq unit ~omprises 

a first web positicn 1enaor for detectinq the posi~ion of the 
' f ir1t wel:> and wherein, 

the computer circuit activate• t4e first marking device to 
control the application of the f 1r1t r~ference marks based on the 
••n••d position of the f 1r•t cylinder. ; 

• I 

10. ~he printing pre•• a• recited in claim 9 wherein the second 
printing unit comprises 

a second web poaition 1en1or tor de!Cec:t.ing the position of the 
aecond weo and wherein, 

the computer circuit activates th; second marking device to 
control the application of the second r•f erence marks baaed on the 
aenaed position of the second cylinder.; 

. . 
. . 

11. The printing press as recited in claim 10 comprising a. cut.ting 
mechanism for cutting th• firat web andlthe second web in respon•e 
to the position of the flr•t cyli~der. = 

12. 'l'he printing preas as recited ~n claim 11 comp~ising a 
collbini.ng apparatus for superimposing t~e first web and the second 
web prior to cutting the ·fira-: and •ftcond webs by t.he cutting 
mechanism. 

111111111111111111111111111111 
. * C L M S * 



-11-

13. A m•thod for uniquely identifyln;;one of a plurality o! ~•be 
in a printinq pr••• compri•ing the •tepa of 1 

applyinq unique reference mark• t~ each web; 
runninq each ~eb throuqh a correspc)nding one of a plurality of 

compenaators for regulaeing path length of the web rnnning 
t.herethrough; 

•enainq the reference marlul applied to each web ~y means of 
sensors positioned at each compensatori and 

uniquely identifying which web !a "running throllgh which 
compensator based oa the •en•ed refere~ce marka. 

14. The method as recited in claim 13 ~herein the step of applying 
• • unique reference marks comprises the step of applying" a magnetized 

material to each web. 

15. The method. as recited in claim 14 •herein the •t•p of applyinq 
unique reference mark• comprises the ~t•p of applying ref ere~ce 
marks at predetermined location• on each web to unic;riely identify 
each web. 

' 
16. The method as reaited in claim 15 whei:ein the step of uniquely 
identifying which web comprises the ete[i of d•tecti11g the loc:ations 
of the re!erence mark• on each web. 

111111111111111111111111111111 
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