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(57) Abstract

An apparatus (10) for registering indicia (30) with lines of termination (21) in a transported sheet (11), the apparatus comprising: a
means for transporting a sheet in a first direction; a means (32) for applying spaced indicia to the sheet at predetermined repeating intervals
anf.l at a first rate; a means (34) for imparting lines of termination (21) to the sheet (11) at a second rate, the lines of termination (21)
being in spaced relationship to the indicia (30) and a means (50) for adjusting the spaced relationship between the indicia and the lines of
termination by adjusting one of said first rate and said second rate.




continuous fashion during nmanufacture. However, it is nore difficult to
register-the:indicia in the machine direction, and particularly difficult
to register the indicia with lines of term nation. One manner with

whi ch the foregoing difficulty has been addressed is by keeping the | ength
ot the sheet o¥obhssessonti nuous sheet path between the point é’t‘ngﬁWF%e

i ndicia are applied and the point at whi ch| the Iines weakness are inparted
to the sheet relatively short. However, this approach does not provide for
feasibility in the manufacturing process, requires snaller sized equipnent,
and is sinply infeasible where the nodul es necessary to inpart the |ines of
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the indicia thensel ves conprise a web path which is | arge enough to cause
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the Il ength of the continuous sheet between the point at which the indicia

are appli ed and the lines of gaERGROUND OFPREIRVENTIORE sheet. By way of

exanple, 1f a Sheets for household use are well known in the art. It is often desired to
decorate such sheets, such as by printing. Printing imparts an aesthetically
pleasing pattern to the sheet. Alternatively, the sheet may be embossed to
impart an aesthetically pleasing pattern which is also tactually discernible.

Such sheets are typically made in continuous form, then later cut to
discrete lengths as desired. Such cutting to discrete lengths may occur at the
point of use, such as is caused by the consumer detaching one sheet from the
balance thereof at a line of termination. For this purpose, the line of termination
typically comprises a line of weakness, such as a perforation. Aliernatively, the
continuous sheet may be cut into discrete portions prior to the point of use.
Such an arrangement often occurs in individual napkins which are cut during
manufacture and purchased by the consumer as discrete units.

it has been relatively facile in the prior art to register indicia with the cross
machine direction of such sheets while such sheets are transported in a
continuous fashion during manufacture. However, it is more difficult to register
the indicia in the machine direction, and particutarly difficult to register the indicia
with lines of termination.

One manner with which the foregoing difficulty has been addressed is by
keeping the length of the sheet of the continuous sheet path between the point
at which the indicia are applied and the point at which the lines weakness are
imparted to the sheet relatively short. However, this approach does not provide
for feasibility in the manufacturing process, requires smaller sized equipment,
and is simply infeasible where the modules necessary to impart the lines of



m sregistration of 0.001 inches occurs at a first repeating unit of the
gonti nueus sheet a msregistration of one inch will occur after 1,000
sheets are manuf act ur ed. For exanple, referring to Fig. 1, the

cunmul ative error of discrete napkins, each having a nmachine direction
kengt h .of ab@gl7dsges nches i s about 0.125 inches. Conversel \ECWUN7TBFDr art
cunul ative error over 700 inches of continuous sheet, as for exanple the
approximate | ength of an ordinary roll # paper toweling, is about 0.5
inches. This greater cunulative error makes it infeasible to use prior art
processes to manufacture such rolls of paper toweling. An even bi gger
probl em occurs in the prior art when the parent roll is exhausted and a new
parent rol | weaknessior apply thedndiciaghemseives comprige a web Rath whieh, is large er

converted t@nbughitel eaissliimpropdr spasing bstwees thepirdidiaisarah dher kreses of
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amount of st r et Another attemphia-address this gifficuity has beaq fo kerp tigdength of the
frequently yatH RiatieRPéhort BetwerRAtheasoiit at'whitls the\atieh o8 theDindiRed bh@she/ary,
so does t he_"reegl _ttr atil Oﬁ ofq{%he |%g| @1 M%%t%s +¢¥ﬂ?${ q{zmthgrga qﬁbl ﬁn. Such
vari ations i @Slgng%'h s?pp(! acc £'&PP & 5 ?%J
process. shegtaand the peint @t which the continueyus;sheet is cut to-peparate: it irfochop- of f
cut, where GRretBegiit b the!lpdint 8f mahiufaohiree TRist approath orks GeélE Whege sheet .
The greater ively s V\R 8i7s/cre§t(a3 931eet lengths are desired, as for exampl j
PCT/ Us97/ 0448iatively sho 9 » as fof P2yt A the
paper towel individualdable@apkins i n proportionally greater cunulative error in
the sheet.  Hofves Wis ppridbh i8 infuiible wherdaf iglftileRSlohgeér shizet ldngth of t he
:Ihﬁgf em{]ggrésl ﬁgﬁ%‘ %r&(ra I‘o? é%?anglﬁle,' \\r/v?tFleéj r&lppgo%cf %l "5 toifdy ‘tis.I:L?er o?xp%g@lr € a |

toweling. Such difficulty is due to the cumulative error which occurs over the

length of the continuous sheet between the point at which the indicia are applied

and the lines of perforation imparted to the sheet. By way of example, if a

misregistration of 0.001 inches occurs at a first repeating unit of the continuous

sheet a misregistration of one inch will occur after 1,000 sheets are

manufactured.

For example, referring to Fig. 1, the cumulative error of discrete napkins,
each having a machine direction length of about 12 inches is about 0.125
inches. Conversely, the prior art cumulative error over 700 inches of continuous
sheet, as for example the approximate iength of an ordinary roll of paper
toweling, is about 0.5 inches. This greater cumulative error makes it infeasible
to use prior art processes to manufacture such rolls of paper toweling.

An even bigger problem occurs in the prior art when the parent roll is
exhausted and a new parent roll started. The parent roll is the large roll of
product later converted to multiple individual sheets by the apparatus and
process disclosed herein. Different parent rolis have different properties which
affect the transport of the sheet through the apparatus. For example, the
amount of stretch in the sheet as it travels through the apparatus frequently
varies greatly between parent rolis. As these properties vary, so does the
registration of the indicia with the lines of termination. Such variations in
registration must be accounted for in the manufacturing process.

Each vertex of the two graphs in Fig. 1 represents a chop-off cut, where
the sheet is cut into a discrete unit from the succeeding sheet. The greater



a single roll of paper toweling or toilet tissue. It will be apparent that
t-he length of the paper toweling or toilet tissue is significantly greater
than the length of the discrete table napkin. The curul ative error wll,
of course, be greater in the paper toweling or toilet tissue, in an_anount
proporti onal woot/hssesli fference in sheet |ength. Ac c o rFETPT/04359
approaches which are feasible when dealing,with discrete articles of
relatively short unit lengtth are not suffiCient for dealing with
registration difficulties which occur in |onger sheet |engths. Sheet |ength
is defined as the length of the product taken in the machine direction, as
presented to the consuner. For exanpl e, the sheet |ength of di screte
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sheet length of a roll of perforated paper toweling is the machine direction length
of the entire roll, taken from the point of core attachment to the tail seal.
it is therefore an object of this invention to provide a mechanism for
overcoming the problems associated with misregistration between indicia and
lines of termination in products having longer unit length, and more particularly
in core wound paper products, presented to the consumer in roll form. It is also
an object of this invention to provide for adjustment of such spacing while the

sheet is being transported during manufacture.

SUMMARY OF THE INVENTION

The invention comprises an apparatus for registering indicia with lines of
temination in a sheet. The registration occurs while the sheet is being
transported through the apparatus. The apparatus comprises a means for
transporting a sheet in a first direction, and means for applying indicia to the
sheet from a system movable relative to the sheet. The apparatus further
comprises a means for imparting lines of termination to the sheet. The
apparatus further comprises a means for adjusting the spaced relationship
between the indicia and the lines of termination. The adjustment may be made
by changing the phase of the indicia or the lines of termination on the sheet.
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In another embodiment, the invention comprises a sheet having indicia and

lines of termination registered with the indicia. The sheet comprises a generally

planar sheet transportable in a first direction and the indicia applied to the sheet

as it is transported. The sheet further comprises lines of termination being in

spaced relationship with the indicia as taken in the first direction. The spaced

relationship is variable in the first direction while the sheet is transported. Such

variation allows the lines of termination and the indicia to become closer

together or further apart, without interruption of the transport of the sheet.

In another embodiment, the sheet may have a principal direction coincident

the machine direction of manufacture. The sheet has a length, taken in the

principal direction, of at least 500 inches. The sheet further comprises indicia

and lines of termination, the indicia and lines of termination being in spaced

relationship relative to one another. The spaced relationship is maintained at a

tolerance of + 0.125 inches throughout the entire length of the sheet. Preferably

the tolerance is maintained within + 0.063 inches.



rel ationship relative to one another. The spaced rel ationship is maintained
at a tolerance of + 0.125 inches throughout the entire I ength of the sheet.

Preferably the tolerance is maintained within 0.063 inches. WO
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I's a graphical representation of cumulative.error in spacing bet ween
indicia and lines of termination in discret® | engt h tabl e napkins (bottom
absicca) and rolls of paper toweling (top absicca). Figure 2 is a
fragnentary top plan view of a sheet according to the present I nventi on,

the sheet being part of a web Vi t Ltions.
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present invention [Figuregl cienargraphicghaépredestatiomtafdcimulativesdreat in spacingl
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are incorporated herein by reference. As illustrated by the
foregoing patents, the shepETALLED DESCRIPTION OF THE INVENTION

Referring to Figure 2, the sheet 14 according to the present invention is
generally planar, soft and absorbent. The sheet 14 is suitable for use in
application, such as toilet tissue, paper toweling, placemats, napkins, etc. The
sheet 14 is preferably wound in roll form. The sheet 14 is cellulosic, and
preferably paper. Sheets according to the present invention may be made
according to commonly assigned U.S. Patents 4,191,608 issued March 4, 1980
to Trokhan; 4,637,859 issued January 20, 1987 to Trokhan; and 5,245,025
issued September 14, 1993 to Trokhan et al., the disclosures of which patents
are incorporated herein by reference.

As illustrated by the foregoing patents, the sheet 14 is preferably
manufactured in a continuous process, then later cut into discrete units
according to how the final product will be distributed to the consumer. Discrete
units include roll products (such as paper toweling and bath tissue) and
individual sheets (such as table napkins). The sheet 14 is presented to the
consumer as an individual unit having a sheet length.

The product is preferably presented to the consumer in roll form, wound in
a spiral about a core to yield a core wound paper product. The core wound
paper product has a length taken in the principal, or first direction. Indicia 30
and lines of termination 20 are disposed in spaced relation throughout the sheet
14. The indicia 30 rhay be intermediate or straddie the lines of termination 20.

The length of a sheet 14 is its unfolded dimension taken in a first direction.
The first direction is coincident the machine direction of the sheet 14 during its
manufacture and while in continuous form. The first direction is also the



panuf actured in a continuous process, then later cut into discrete units

according to.how the final product wll be distributed to the consuner.
Di screte units include roll products (such as paper toweling and bath
fissue) and i ndi vi dual sheets (such as tabl e napkins). The sheet 14 is

present ed toyd@ssgggonsuner as an individual unit having a POFAISYEHS h.
The product is preferably presented to the consuner in roll form wound in
a spiral about a core to yield a core wound® paper product. The core wound
paper product has a length taken in the principal, or first direction.

I ndicia 30 and lines of termnation 20 are disposed in spaced relation

t hr oughout the sheet e-indicia 30 npy be internedi ate or straddle
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roll in the naleading edge git beings aheadof cthectrailing tedgeadB ini the oranufacturing
process.

Preferably the lines of termination 20, particularly the perforations 21, are
oriented in the cross-machine direction and are transverse to the first direction of
transport of the sheet 14. Alternatively, it will be recognized that lines of
termination 20 having a diagonal orientation or having any other spaced
relationship in the machine direction may be utilized.

Two longitudinal edges 28 connect the leading and trailing edges 16, 18.
The longitudinat edges 28 are oriented substantially in the longitudinal, or first,
direction. While the embodiment in Figure 2 shows the longitudinal edges 28
being straight and parallel, and the leading and trailing edges 16, 18 being
straight and parallel, it will be recognized by one of ordinary skill that depending
upon the arrangement used to cut the longitudinal edges 28 from the trim of the
sheet 14, the longitudinal edges 28 need not be either straight or parallel as
shown in the preferred embodiment. Likewise, the leading and trailing edges
16, 18 need not be straight-and paraliel as shown.

The sheet 14 is transported through the apparatus 10 by any suitable
means. Typically the sheet 14 is drawn through the apparatus 10 under tension.
Tension may be applied to the sheet 14 by winding it about a rotatable reel. The
rotatable reel may be cylindrical and driven by an electric motor at a
predetermined angular velocity. A suitable electric motor is a direct current
synchronous motor delivering about 30 horsepower at 3000 rpm. A particutarly
preferred motor is available from the Reliance Electric Co. of Cleveland, OH.



termnation is a | eading edge and a trailing edge 16, 18 of the sheet 14,
t-he | eadi ng edge 16 bei ng ahead of the trailing edge 18 in-the

manuf act uri ng process. Preferably the Iines of term nation 20,
particularly the perforations 21, are oriented in the cross-nachi ne
direction andvevmssssansverse to the first direction of  trZEIFPTMP t he

sheet 14. Alternatively, it wll be recogr}i zed that lines of term nation
20 having a diagonal orientation or having any other spaced rel ati onship
in the machine direction may be utilized. Two | ongi tudi nal edges 28

connect the |leading and trailing edges 16, 18. The | ongi tudi nal edges 28
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PCT/USS7! 04?’Sembodiment. the indicia 30 are printed onto the sheez 14 from a rotatable
cylinder. The rotatable cylinder is driven about a central axis at a predetermined
angular velocity. Suitable printing processes known in the art include gravure
printing and flexographic printing. A suitable apparatus 10 for applying the
indicia 30 to the substrate is disclosed in commonly assigned patent 5,213,037
issued May 25, 1993 to Leopardi, I, the disclosure of which patent is
incorporated herein by reference.

The print cylinder 34, or other means for applying the indicia 32 to the
sheet 14, may be driven by any suitable means, such as an electric motor. A
suitable electric motor is a direct current synchronous motor delivering about 25
- 125 horsepower at a predetermined angular velocity of 1700 to 1800 rpm.

If it is desired to emboss the indicia 30 onto the sheet 14, any embossing
technique well known in the art is suitable. Suitable embossing techniques
include those described in commonly assigned U.S. Patents 3,414,459 issued
December 3, 1968 to Wells; 3,556,907 issued January 19, 1971 to Nystrand;
and 5,294 475 issued March 15, 1994 to McNeil, the disclosures of which are
incorporated herein by reference.

In an alternative embodiment, the indicia 30 may impart functional
properties to the sheet 14 rather than visual or aesthetically pleasing properties.
in such an embodiment, the indicia 30 may comprise adhesive, as, for example,
would be used to join two plies together to form a sheet 14 having a double
thickness. Alternatively, functional indicia 30 can be used to change properties
at one portion of the sheet 14 relative to another portion of the sheet 14. For



Juxt aposed with the leading and trailing edges 18 of the sheet 14, and
generally oriented in a second direction which is within the plane of the
sheet 14 and generally orthogonal to the first direction are indicia 30.
The indicia 30 are spaced fromthe lines of termnation 20 so that a spaced
rel ati onshi p wo of/sssescd t her ebet ween. The space rel ati onshi p RGI/USI7/04359
predeterm ned and nmay be adjusted during nufacture. The indicia-30 may be
aesthetically pleasing and-printed, eithe®in a single color or in a
plurality of colors. Alternatively, the indicia 30 may be enbossed.
Preferably the indicia 30 are applied to the sheet 14 while it is being
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a border is formed in the sheet 14. This border can define and enhance the
appearance, or functionality, of the sheet.

Referring to Fig. 3, the lines of termination 20 may be applied by any
suitable means for imparting lines of termination 20 to the sheet 14. The
suitable means must also apply the lines of termination 20 at a frequency which
yields predetermined repeating intervals. As noted above, the lines of
termination 20 may totally separate the continuous sheet into discrete units, or
may provide lines of weakness, such as perforations 21. Suitable means for
imparting the lines of termination 20 include blades which are generally
orthogonal to and impart lines of termir ation 20 generally orthogonal to the first
direction of transport of the sheet 14. nd which define adjacent leading and
trailing edges 18 of successive sheets 14.

A suitable means for imparting the line of termination comprises a rotatable
blade 36 driven about a central axis at a predetermined angular velocity on a
perforator roll. Of course, one or more rotatable blades 36 may be driven on a
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adhesive used to join the tail of a core wound product to the periphery of
t.-he product may be applied to the sheet 14, as well as adhesive used to
join the | eadiwQou3sg® of a sheet 14 to the core about which G359 4 IS,
wound. Al ternatively, known additivesgqwhich increase the softness, wet
strength, tenporary wet strength, hydropho %I city/ hydrophilicity, or which
functionally affects any other property of the sheet 14 may be applied
thereto. A device which may be used in intermttent operation and suitable
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of termination 20 to the sheet, may also be driven by any suitable means, such as
an electric motor, as set forth above. if both a perforator blade and chop-off
blade are used in the apparatus 10, they may be driven by independent motors,
or by a common motor. _

Generally two types of motors are used with the present apparatus 10.
The first type of motor is described above. This type comprises one or more
draw or drive motors which impart angular velocity to one or more rotatable
components of the apparatus 10. This first type of motor is generally more
powerful and coarser in adjustment than the second type of motor. The first
type of motor is connected to the rotatable component through a differential 50.
Generally, the draw or drive motor(s) also transport the sheet 14 through the
apparatus 10, due to the angular velocity imparted to the sheet 14 by the
rotatable components of the apparatus 10.

The differential 50 comprises a mechanical drive capable of altering the
angular velocity of the output shaft 52 within a resolution of at least 0.001
percent of the baseline angular velocity of the output shaft 52. Preferably this
resolution is maintained over a range of + 4 percent of the baseline angular
velocity of the output shaft 52. Typically, the output shafts 52 have an anguiar
velocity of 200 to 1500 rpms. The differential 50 provides for angular
adjustment of less than 1 rpm.
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driven by any suit
particular angular veloclty independent of the angular velocity of the draw or

drive motor. Moreover, as the angular velocity of the draw or drive motor
changes, compensation can be made by the correction motor as the sheet 14 is
being transported through the apparatus 10, without interruption of the transport
of the sheet. Compensation can also be made as the sheet 14 is being
transported through the apparatus 10, and without interruption of the transport of
the sheet, should web tension change, or should any other factor change the
spaced relationship between the lines of termination 20 and the indicia 30.

The lines of termination 20 and indicia 30 may be imparted and applied to
the sheet, respectively, in any desired order. However, the latter of the lines of
termination 20 and indicia 30 to be imparted or applied to the sheet 14
constitutes the operation controlled by the apparatus 10 to maintain the desired
spaced relationship therebetween.

By way of example, the indicia 30 are applied to the sheet. Then the lines
of termination 20 are imparted to the sheet. If the sheet 14 has both
perforations 21 and a chop-off cut, typically the perforations 21 are imparted
prior to the chop-off cut. In the above described system having the indicia 30
first applied, the desired spacing of the lines of termination 20 relative to the
indicia 30 is achieved and maintained by adjusting the placement of the lines of
termination 20, rather than by adjusting the piacement of the indicia 30.

The apparatus 10 may particularly comprise a sheet length correction
motor 45. The sheet length correction motor 45 controis the angular velocities
of the perforator roll, chop-off roll 46 and bed roll 48. If the product is supplied



an electric notor, as set forth above. If both a perforator blade and
chop-of f: bl ade are used in the apparatus 10, they may be driven by
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The apparatus 10 further comprises a means for determining the paosition
of the means for imparting lines of termination 20 or the means for applying
indicia 30 to the sheet 14, whichever occurs later in the manufacturing process.
A typical means for determining position is. a position resoiver 38 linked to the
rotatable blade 36, or other component, such as the print cylinder 34, to be
controlled in response to the error signal.

A suitable position resolver 38 is capable of determining angular position
within at least 0.1 degrees. A preferred position resolver 38 has 4,096 pulses
per rotation. A suitable position resolver 38 is available from the Reliance
Electric Co. of Cleveland, Ohio as Model No. M/N 57C360 and is typically
designated by the motor which drives the rotatable component from which the
signal is taken. The resolver may be used in conjunction with a resolver input
module, such as is available from Reliance Electric as Part No. M/N 5§7C411. If
desired, an encoder can be substituted for the position resolver 38, provided
one uses the appropriate control logic, as is well known in the art.

The apparatus 10 further comprises a means for sensing the position of
the indicia 30 to the sheet. Preferably the determination is made by sensing the
difference in reflectance between the indicia 30 and the sheet. _

Two such means for sensing position 40 shouid be provided. Preferably
the means are located on opposite sides of the sheet, at coincident locations as
taken in the cross machine direction. Each such means determines the position
of the indicia 30 on its respective side of the sheet. The positions of the indicia
30 are compared for skew, and cross machine direction skew is corrected as



The second type of notor is a correction notor, typically a servo-notor
This second type of notor drives the cage 54 of the differential 50, so
that the angul ar velocity of the cage 54 is superinposed with the
angul ar velocity of the I nput shaft 51. Such superposition yields a very
accur at e andweostbsemnt rol | ed angul ar velocity at the outPCX/USHIG#IS 52,
The correction notors typically are aboui 2 to 4 hp. The
correction notors can be precisely and a %urately adjusted to a
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may be zero, whereby the registration mark 31 (or portion of the indicia 30
detected by the sensing means) is coincident the lines of termination 20.
Alternatively, the registration mark 31 (or portion of the indicia 30 detected by
the sensing means) may be offset in either direction from the lines of termination
20.

The apparatus 10 may further comprise a signal comparator 44. The
signal comparator 44 is capable of subtracting two input signals to produce an
error signal. The first input signal to the signal comparator 44 is the actual
spacing between the indicia 30 (or the registration mark 31) and lines of
termination 20. This input signal may be provided in seconds, based upon the
distance between the indicia 30 and lines of termination 20 and the speed at
which the sheet 14 is transported through the apparatus 10. A suitable signal
comparator is a Reliance Electric AutoMax Processor Module comprising the
resolver photo eyes and resolver input cards.

The second input signal 1o the signal comparator 44 is the position of the
means for imparting lines of termination 20 to the sheet 14. The signal
comparator 44 subtracts the two input signals to yield an error signal. When the
error signal exceeds a preset value, the apparatus 10 makes correction. The
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wound product, as for exanple is conmmon with toilet tissue and paper
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tail seal adhesive to the end of the sheet, etc. A preferred system
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shoul d be prqyhiadin £4ifkeicHhiving a component orthogonal to the machine direction,
as indicated by arrow 61, and preferably orthogonal to the path of the sheet 14
at the particular position of the idler roll 60. Suitable idler rolis 60 are available
in weli known tracking systems, and are available from the Fife Company and
the Mount Hope Company. Alternatively, the sheet path length may be changed
by deflecting the web 11 with air jets or other non-contacting means.

Another means for changing the sheet path length is to change the length
of the sheet 14 within the path. Using this means, the tension applied to the
sheet 14 (such as by the draw motor) is changed as the sheet 14 is transported
between the means for imparting the lines of termination 20 and the means for
applying the indicia 32. Sheet tension may be changed throughout this portion

- of the apparatus 10, as is well known in the art, by using driven rolls at positions
" intermediate such means, or by constantly increasing the draw of the sheet 14
through the apparatus 10 (for example by using the draw motor).

Yet another means to change the spaced relationship between the indicia
30 and the lines of termination 20 comprises incrementally changing the angular
velocity of either or both of the means for imparting the lines of termination 20 or
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reglstratlonma at etot e indicla or any part
known. Thus, ired spacing of the indicia 30 relative to the lines
of term nati on 201In spératiem/ithe shaet/id |sTmeveda£elatwé tothe appanstys t®, prefecably

wher eby the ' 89 uﬁg 'tneﬁs ta& 1@0£tap aW&ﬁ‘%'tE@'hﬁ ﬁ?t%h&ﬁttﬁé’ by
the sensing t tt&&e | ne erm
Al ternativel yapP Ehiﬁﬁ alion: oTh?)ﬁ??qtoW Day PWB throygh the
detected by apparatus 10 with a motor driving any suitable roll or rolls which frictionally

engage the sheet 14 as it is drawn through the apparatus 10. A draw motor is
typically used in conjunction with a draw correction motor for this purpose.

Preferably the first step performed by the apparatus 10 is to apply the
indicia 30 to the sheet. The indicia 30 may be applied by a rotatable print
cylinder 34 having a predetermined angular velocity, such as is used in
flexographic or gravure printing. The rotatable print cylinder 34 is preferably
driven independently from the draw motor and draw correction motor used to
transport the sheet 14 through the apparatus 10. The indicia 30 may include
registration marks 31 which are later trimmed from the sides of the sheets. The
registration marks 31, or a point on the indicia 30 which are presented to the
consumer, are optically detectable.

The second step performed by the apparatus 10 is detection of the indicia
30 (or registration mark 31). Detection is performed by a photocell 41, based
upon the difference in reflectance between the indicia 30 and the background.
For accuracy, the photocell 41 is preferably disposed just before the rotatable
biade 36.

The third step performed by the apparatus 10 is to impart the lines of
termination 20 to the sheet. The lines of termination 20 are placed on the sheet
14 in spaced relationship to the indicia 30. The spacing is in the first, or
machine direction. The lines of termination 20 are preferably perforations 21,



t he sensing neans) may be offset in either direction fromthe |ines of
term nation 20. The apparatus 10 nay further conprise a signal
conparator 44. The signal conparator 44 is capable of subtracting two input
signals to produce an error signal. The first input signal to the ssggnal
conpar at or 44v@9e3sess act ual spaci ng between the indicia 30 FSTUHEM
registration mark 31) and |ines of termnﬁtlon 20. This input signal nay be
provi ded in seconds, based upon the distance between the indicia 30 and
lines of term nation 20 and the speed at which the sheet 14 is transported
t hrough the apparatus 10. A sui tabl e signal corrparator Is a Reliance

El ectric Aut x_Prqcessor e C resol ver ,hhot o _eyes, and
resol ver mp&?wqcfg%g’ the °h "go%p tﬂﬁjr '"E'Ba‘me i YRae ¥r at or
44 is the posdriented mftheweosssaammodireetmnu ng Ilnes of termnation 20 to
thel 3heet 14. Themb%ﬁwcﬂép%’eﬁoﬁﬁe&‘b iﬁ@téﬁﬁ‘érétubhfo Fé"@eiéﬁhmatléhgﬂﬁhé to
vield an error signal. Wien £ g erran 'shongle SiCSeds feireich 5B Uorni"®

apparatus 10
PCT/ US97/ 043 5ietemmiogtidcisahade by knowmg the position of the rotatable blade 3618hich

preset val ue impahtne éﬁaﬁ@ioae%ltaﬁhé%h&emt*‘rﬁe'p%gmsh%f%ﬁe  fdtatabRbiabbal | on
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i nches), and 36, ahdihence thepedaration$ 21 lmpMedabyﬁmbtatwigblaﬂeSB 125 i nches)
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appar at us 1m’f%t | vaég:cmt %’?5 riat ﬁ‘ﬁn%‘# or r sheet engt

correction Frmye 4 )i enge sPastiules: an ermose

| i nes of ter rsigreli dithelifferenbe exbem:ls, irs eithéradirectien,| a pesseblimit, correction is
made.

Correction may be made by adjusting the angular velocity of the draw
correction motor, the sheet length correction motor 45, the rotatable blade 38, or
the rotatable print cylinder 34. Preferably the correction is made by adjusting
the angular velocity of a sheet length correction motor 45. The sheet length
correction motor 45 controls the anguiar velocity of the rotatable blade 36 which
imparts the perforations 21, as well as the chop-off roll 46 and bed roll 48, as
well as functions downstream of the apparatus 10.

Particularly, the correction is preferably done by adjusting the angular
velocity of the rotatable blade 36, relative to the velocity of the sheet. This
angular velocity is increased or decreased, as needed, unti! the error signal
comes within the preset limit.

in a preferred embodiment, the sheet 14 according to the present invention
is presented to the consumer as a core wound or rolled paper product. Such a
product is suitable for use as paper toweling, placemats, etc.

The sheet 14 may have a length in the principal direction of at least 500
inches, preferably at least 700 inches, more preferably at least 900 inches, and
most preferably at least 1100 inches.

Iintermediate the lines of termination 20 which define the length of the
sheet, may be a plurality of lines of termination 20 which provide a line of
weakness. Preferably such lines of weakness comprise perforations 21. The
perforations 21 may be spaced on a pitch of about 4.0 to 20 inches, with a
preferred pitch of about 4.5 to 14 inches, and a more preferred pitch of about
12.0 to 12.5 inches. The perforations 21 are generally oriented in the cross-



termnation 20 may be brought closer to or further fromthe indicia 30,

t her eby .changi ng the spaced rel ati onship therebetween. Such correction
occurs while the sheet 14 is being transported through the apparatus 10 and
W thout interruption of the transport This noving correction is feasible
because the womesemsate notor is adjusted while it turns atPEI/PSY®4ISRr ni ned
angul ar vel ocity. In an alternative, enbodi nent, the neans for changing
t he spaced rel ati onship between the indi®a 30 and the lines of termination
20 may be any neans which changes the path length of the sheet 14 between
the neans for applying the indicia 32 and the neans for inparting the |ines

of term nation 20. The path |ength of the, sheet 14 be changed by using
an idler rol WaGU“M"@ﬁt'a’bv%%d pre ﬂeﬂﬁrﬁgﬁpﬂﬂﬂg?@itﬂéhg%ﬁ%he t’a@ﬁﬂ"rﬁégﬁ)nal
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oL OG0Tl GuiSugRt 21O BiSGIn] e, WiSPH g Wesindone pilleblod 0

ider roll e | bl'e in wel I known
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within the p@&tw.eemsthﬂgﬁmﬂ‘%a'g“s and umem%wﬂamthém?@dma and deailing

E) Z?\?\geﬁst E)é édyesdnfav?fnmbosl?edt.s ﬁhmﬁ‘ﬁargferl bvmeﬁfewtr _ amintﬁetdiraﬁs-ﬁﬁd\ﬁié ane
for applyi ng&%@gpr%nﬁrgy%?x‘ hﬁﬁ%?&t g]% é?\tgi%ext? b@@ﬁ%&eﬁﬂgﬁﬁggt hi's
portion of tiegisteredwiththelongitudinal edaes 28 ebihe sheet 4 sgrthat symmetrygbaut ven
roll's at posgheirfdchinetiréctRw cinterline Bf theaheet 94 idals6 obdimey.| Y i ncreasing the

i aw ot ory. - Of Gl i ithe (REoRRRRY Yy bheldhalectih 16 AH¥inGt gReld sidels
bet ween t he aceording tathespresentdnyention ey be made:ini panaliel kyousing gustiple rol
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]ICDCC):rT/ 'Ugg%r Bhg\g@#%e%&ﬁim%‘s &r%rafgrnf%hoﬂez&e%rt 14 presentew)aozzl‘e?’éggghmer is
: transported through the apparatus 10. As used herein, a "web" comprises a
plurality of sheets integral with one another and simultaneously transported
through the apparatus 10 in parallel in the cross-machine direction.

The web 11 is later slit or cut, in the machine direction, into individual
sheets. Trim is also removed from the longitudinal edges 28 of the web 11, as
discussed above with respect to single sheet widths.

Multiple indicia 30 and multiple lines of termination 20 are imparted to the
sheet 14 in parallel across the width of the web 11. The web 11 is later slit or
cut into individual sheets, as desired. Of course, it will be recognized by one of
ordinary skill within such an embodiment, the means for sensing the position 40
of the indicia 30 on the sheet 14 will be in spaced relationship in the cross-
machine direction. If desired, one may add a piurality of additional means for
sensing the position 40 of the indicia 30 at intermediate positions across the
width of the web 11.

Of course, one of ordinary skill will recognize it may be desired to adjust
the cross-machine direction registration of the web 11. Misregistration of the
web 11 in the cross-machine direction causes skew in the aforementioned
spaced relationship. One may compensate for such skew by adjusting the path
length of the web 11, using means well known in the art. For example, bowed
rolls, curved axis rolis having fixed and variable radii of curvature, cocking rolls,



t he nmeans for applying the indicia 32. This may be acconplished by discrete
adj ustnents t.o the phasing of such neans on an as-needed basis, given the

i nst ant aneous val ue of the error signal discussed above. One of
.ordinary skill wll recognize that any of the three foregoi neans for
changi ng t he @MIS®sr el at i onshi p bet ween the indicia 30 andfgﬂgm?79ﬁ§?(ﬁ
termnation 20 can be collectively consi ed as a neans for changing the
phase of the lines of term nation 20 relative to the indicia 30 or vice
versa. Such change of phase is acconplished by changi ng the phase of one
or both of the means for inparting the lines of termnation 20 or the

means for appM I&f@ro lis! BfY fridy fpfused to chabri @tﬂggfaﬁ]'lﬁ‘?@th Bpgﬂégﬁtfonlo s

noved relatlve a arafus g arat us
10 stati onaryt SrY!PQﬂbvﬁfrﬂj’eN?@ leﬁy@[uaﬁahe% Wettﬂéhe balaaaeet the web i arhe
machi ne direcshiemt14The sheet 14 may be drawn thr ough the apparatus 10
with a notor driving any suitable roll or rolls which frictionally engage
the sheet 14 as it Is drawn through the apparatus 10. A draw notor is
typically used in conjunction with a draw correction notor for this

pur pose. Preferably the first step perfornmed by the apparatus 10 is
to apply the indicia 30 to the sheet. The indicia 30 nay be applied by a
rot at abl e -print cylinder 34 having a predeterm ned angul ar velocity, such
as is used in fl exographic or gravure printing. The rotatable print
cylinder 34 is preferably driven independently fromthe draw notor and
draw correction notor used to transport the sheet 14 through the
apparatus 10. The indicia 30 may include regi stration nmarks 31 which are
| ater trinmmed fromthe sides of the sheets. The regi stration marks 31, or
a point on the indicia 30 which are presented to the consuner, are
optically detectable. ' The second step perfornmed by the apparatus 10
is detection of the indicia 30 (or registration nmark 31). Detection is
performed by a photocell 41, based wupon the difference in reflectance

bet ween the indicia 30 and the background. For accuracy, the photocell 41
is preferably disposed just before the rotatable blade 36. The
third step perforned by the apparatus 10 is to inpart the lines of
termnation 20 to the sheet. The lines of termnation 20 are placed on the
sheet 14 in spaced relationship to the indicia 30. The spacing is in the
first, or nachine direction. The lines of termnation 20 are preferably
perforations 21,
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di rection. The f%m or mg@ RGED he agparatus 10 is

det er m nat i omo®f;3s6be po on the per L, Or Ot FETU$97M4359 Of
termnation 20. This determ natron I's made by know ng the position of the
rotatable blade 36 which inparts the perfdsations 21 to the sheet 14. The
position of theyHAHAGH® Ph),%lﬁqig 36 is given by a resolver 38 which

determ nes the posrtron 0 e rotatabl e blade 36, and hence the
perforations 21 inparted by the rotatable bl ade 36. The difference in
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chop-off roll 46 and ﬁﬂ roII 48 as well as functions gl’gwnstream of the
appar atus 10. Par , the correction is preferably done by
adj usti ng t he anguldneans tocrad;ustmg thee spacesk relstionship behwéen the intliciscand t he

vel ocity of the sheet.thélinasdp EthiMation! Wéﬂust!@ MI%fffaifﬁrs?gatha%es%foed as

needed, until the error S na comes Wi thi prese
preferred enbodi nment , 14 according to the present invention is
presented to the consuner as a core wound or rolled paper product. Such a

2. An apparatus for registering indicia with lines of termination in a sheet,
said sheet being transported in a first direction, said apparatus
comprising:

a transport mechanism for transporting said sheet through said
apparatus;

a blade which imparts a line of termination to said sheet, said line of
termination being generally orthogonal to said first direction of
transport of said sheet, whereby said sheet has leading and
trailing edges defined by said lines of termination;

a component for applying indicia to said sheet, said indicia being sized
to fit within said leading and trailing edges and disposed in
spaced relationship thereto, one of said component and said
blade being adjustable relative to said sheet as it is transported in
said first direction whereby the spacing of said indicia in said first
direction relative to said leading and trailing edges can be
adjusted while said sheet is being transported.

3. An apparatus according to Claim 1 wherein said means for
transporting said sheet comprises a rotatable reel.

4. An apparatus according to Ciaim 1 wherein said means for applying
said spaced indicia comprises a rotatable cylinder.
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.product is suitable for use as paper toweling,

.sheet 14 may have a length in the principal direction of at |east 500
i nches, preferably at | east 700 inches, nore preferably at |east 900

-inches, and nost preferably at |east 1100 i nches. I nternedi ate the
*l i nes of terwowsse 20 which define the | ength of the sheePCUNES/EIy

erforations 21. The

plurality of lines of term nation 20 which Brovi de a |line of weakness.

Preferably such |lines of weakness conpri sel

pl acemats, etc. The

perforations 21lsmayAReppasfas deBording i6 Cldim #Héreif- Shid tnelhs 1oF Pplying th a
preferred pitch of
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preferred pitch of
about 12.0 to 12.5

the cross-
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direction, and are
the sheet 14 throu
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21. Preferably the PP gétP‘é'" 9851 ed between the perforations 21
and juxtaposed with both the I eading and trailing edges 18 of the sheet.
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sheet 14 is obtai ned.
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11.
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%n the art. In such a process, a single web 11 having

An apparatus according to Claim 1 wherein said means for adjusting
said spaced relationship between said indicia and said line of
termination adjusts the frequency at which said lines of termination are
imparted to said sheet.

An apparatus according to Claim 8 wherein said means for imparting
said lines of termination comprises a rotatable blade driven about a
central axis at a predetermined angular velocity.

An apparatus according to Claim 9 wherein said angular velocity of
said rotatable blade is adjusted, thereby adjusting the phase of said
indicia relative to said lines of termination.

An apparatus according to Claim 10 wherein said adjustment of said
angular velocity is made in response to an error signal, said error
signal designating the difference between said spacing of said indicia
relative to said lines of termination as actually occurs on said sheet
and a desired spacing of said indicia relative to said lines of
termination.
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wi dth several tinmes greater than the sheet 14 presented to the consuner is
toansported t.hrough the apparatus 10. As used herein, a "web" conprises a
plurality of sheets integral with one another and sinmultaneously
transported through the apparatus 10 in parallel in the cross-nmachine
direction. woo9Bsesweb 11 is later slit or cut, in the naclpchesshgsssnt i on,
into individual sheets. Trimis also renoved fromthe | ongitudi nal edges 28
of the web 11, as discussed above with res@l@ct to single sheet wi dths.
Mul tiple indicig,30,and nmuliiple |ines of termination 20 are inparted to
the sheet 14 inqﬁ’aréﬁl %?pao{ﬁ s 8ceqrding; tp (Clajm Fﬂe%@'ﬁlsa'¢magm§l iSs
later slit or cut igeneratedi fomua sighaletamparatod eeHiche domplresothespositicn vf | | be
recogni zed by one 0§ai@rr&hfhﬁlé/bﬁbb'dndvﬂgﬁ&inaicwsﬁblﬁﬂ tS@QEPér{BEﬂ’ the means
ee

for sensing the position 40 of-the indicia 30 on the s will be in
spaced relationship in the cross- nmachine direction. If desired, one may
add a plurality13f Andippacstus acoonding to Cizims12 avherein naid signal ¢6mphrdibe

indicia 30 at inter : i : | . .

Of course, one of J?S?'X%iq"%f??‘? s&u???ﬁ'i@‘?ﬁ@%ﬁ%’%@@%ﬁ%&{'%zs‘gadj ust
the cross-machi ne HFRIREENDY8i BPSiien Sfesgiver Hadigating 1the \pesitien sofr saldon of

the web 11 in the ootatableddddene directi on causes skew in the af orenenti oned

spaced rel ati onship. One nay conpensate for such skew by adjusting the path
| engt h of the V\ﬁ) 1& usi ng means wel | known in the art. For exanple, bowed
rolls, curved alts AbAPRa fccarding Jo Llaim, 10 wherein said seeandcinputisignal,
cocking rolls, indicaté® §4id 3épEting between said lines of termination and said

PCT/ US97/ 04359 indicia. 17 Mount Hope rolls,
etc. may be used to cﬁange the path length of one portion of the web 11, or
even an individual sheet, relative to the bal ance of the web 11 or sheet

14. 15. An apparatus according to Claim 1 wherein said means for adjusting
said spaced relationship between said indicia and said line of
termination adjusts the frequency at which said indicia are applied to
said sheet, '

16. An apparatus according to Claim 11 wherein said means for applying
said indicia comprises a rotatable cylinder driven about a central axis
at a predetermined angular velocity.

17. An apparatus according to Claim 12 wherein said angular velocity of
said rotatable cylinder is adjusted, thereby adjusting the phase of said
indicia relative to said lines of termination.

18. An apparatus according to Claim 2 wherein said indicia are applied to
said sheet at a predetermined first frequency and said lines of
termination are applied to said sheet at a predetermined second
frequency, one of said first frequency and said second frequency
being adjusted, whereby said spacing is adjusted responsive said
adjustment in one of said first and said second frequencies.
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18 WHAT IS CLAIMED IS. 1 An apparatus for registering indicia wth
kFines of. termnation in a transported sheet, the apparatus conpri sing:
a nmeans for transporting a sheet in at a constant

vel ocity; a neans for applying 35'21% &i&g@gﬁé% tne sheet at

predet er mi nedwoemssess repeating interva at a first rBEBUSITAM3SI,

means for inparting lines of termnation to the sheet at a second -
rate, the lines of term nation being in spa&led rel ationship to the

i ndici a: d f d h

oo et 10 AR ARRalRin LR FimRY RO 4 MR8 R 1"

first rate and sai d and driven by matar aad said gystequgpgwgmgssalgrlndlcta is

Legl st ter' ng i nf" g' a fétdt?blé'd?ﬂsdd mient &i Mator,Oshid firs? fid@ehcy and sakPéstonbeet
ein ransported in a firs |re in
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apparatus at a constsaid mnMrom ty a bl ade which inparts a |line of
termnation to said sheet, said |ine of term nati on being

generally ortho to said first dir trans f said
sheet, whereby s4fd %@8[’ WS Pgﬁﬂpﬁ‘& E?ng"a'm 8 further  comnrising ﬂdﬁgéﬁ%lg i ned
by said lines of tersensingi said spacing cbeiweesnsaidorindisia )amb saidii times tef sai d
sheet, said indicia {Bghindtieh.zed to fit within said |eading and
trail i ng edges and c}| sposed in spaced rel ationship thereto, one
of said conponent and said
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bl ade being adjustable relative to said sheet as it is transported in

said first direction whereby the spacing.of said indicia in said first
direction relative to said |leading and trailing edges can be

adjusted while said sheet is being transported. 3. An apparatus according

tto Jdaim 1 wwoeWsessaid neans for transporting said SREABIHYRYri ses
a rotatable reel. 4. An apparatus according to Claim1l wherein said neans
for applying sai d spaced indicia conprises a rotatable cylinder.

WD 97/ 35695 Eg '

PCT/ US97/ 04359 19 5. An
apparatus according to Caim4 wherein said neans for applying

sai d spaced indicia cpnprises a printing cylinder. 6. An apparatus
according tog€laim1l erein said sheet has two | ongi t udi nal edges
connecti ng sé’ d leadi pg and trailing edges, and said means for
appl yi ng salﬁ.spaced ndi cia applies indicia juxtaposed with at

| east one of<said Iea-lng edge and said trailing edge and at | east

one of said onglta% edges 7. _An apparatus according to Claiml
wher ei n sai diSheet erfQi| t udi nV—Edjges cqpAecCtii ng sai d

| eadi ng and ﬁ]aiLln ‘uql and lsaf™d ne. et _appl vilpg~sai d
spaced indiciea appliep indicia j ose each of said

| eadi ng edge said trhiling edgeyéhc}O W’Of’én‘gﬂ'ﬂﬁﬂ nal edges.

8. An appar®jus accofding to daiml mhereln said neans for adjusting
sai d spaced Eel ga@gspi p between said indigcia and said |ine of
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term nation adjusts the frequency at which said |lines of termnation are

knparted to said sheet. 9. An apparatus according to Claim8 wherein
said neans for inparting said lines of term nation conprises a

v ot at abl e bl ade driven about a central axis at a predeterm ned
angul ar vel oowoy35695 10. An apparatus according to C ai m 9 RERVS7R43SH d
angul ar vel ocity of said rotatable blade is adjusted, thereby

adj usting the phase of sai-d indicia relative to said |lines of

term nati on. 11. An apparat us aceof B ng to C aim 10 wherein said

adj ust nrent of said angul ar velocity is made in response to an error
signal, said error signal designating the difference between said
spacing of said indicia relative to said lines of term nation as
actual ly occurs on said sheet and a desired spacing of said indicia
relative to said |lines -gf term nation. WD 97/ 35695

PCT/ US97/ 04359 20 12. An
apparatus according to aimll wherein said error signal is

generated from a signal yconpaftat or whi ch conpares the position of

said rotatable blade and sai d i nﬁi cia applied to said sheet. 13. An

appar atus accordi ng t &NC ”‘ 2 erein said signal conparator
receives first and sec signals, said first input signal being
SO
N

generated by a positi a\ﬁr indicating the position of said

r ot at abl e bl ade.
$ //
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“14. An apparatus according to ‘Clai'nt 0 "wherein said second-rnput- sTgra
si*ndi cat es sai d spacing between said |lines of termination and said

‘Endi ci a. 15. An apparatus according to Caim1 wherein said neans for
‘adj usting sai d spaced rel ationship between said indicia and said

l'i ne of term nation adjusts the frequency at- which said indicia are
applied to sai d sheet. 16. A apparatus according to daim1l
wherein said [.ng said indicia conprises a rotatable
cylinder dri vﬁﬁgidéglﬂwgl axi s at a predeterm ned angul ar
velocity. 17. An apparatus according to Claim 12 wherein said angul ar

vel ocity of - ' t I i nder..i S..adi ust er.eby .adj usti ng
the phase of dai dA" %ﬁa{u?n@)fril%g%’t@'r{g mél?oagg%%%i §fej§e'%$%t%"ﬁa4 i on.
18. An apparat us E3espafiedgnest reapparausasinmissg:d indicia are applied to -
sai d sheet at a paefiga®y 'fﬁrnﬁ'ﬂn%pdrﬁﬁg i QHERNGY aafidt TRbeid e e bnstant

termnation are applied to said sheet at a predeterm ned secon
frequency, one of sai P99 st frequency and said second frequency
bei ng adj usted, whaneins &ai abpiyiagispaces iadipiastoetha ebpgeinal pesdeterdhined
adj ustnment in one of b gk: fel i d f requenci es.
21 19 An apparatus %@%%F{ 'hggr‘f%e_ g?%‘l@%gr?ei n said blade is rotatable
and driven by a ndtBRarngnter JEPATUNgSRGR Phiermiftion; tagingashpat i isaceng
rotatabl e and driven rgie, ahemihes of tehtindtionsbeih 6a4pacYd asldtisas &eawnd
indicia: and
a means for adjusting the spaced relationship between the indicia and
the tines of terminaticn by adjusting one of said first rate and said

second rate.

2. An apparatus for registering indicia with lines of termination in a sheet,
said sheet being transportad in a first direction, said apparatus
comprising:

a transport mechanism for transporting said sheet through said

 apparatus at a constant velocity: '

2 blade which imparts a line of termination to szid sheet, said line of
termination being generally orthogonal to said first direction of
transport of said shest, whereby said sheet has leading and
trailing edges defined by seid lines of termination; _

a component for applying indicia t¢ said sheet, said indicia being sized
to fit within said leading and ftrailing edges and disposed in
spaced relationship thereto. one of said component and said
blade being adjustable relative 0 said sheet as it is transported in
said first direction whereby the spacing of said indicia in said first
directicn relative ¢ said leading and trailing edges can be
adjusted while said sheet is being transported.

3. An apparatus according to Claim 1 wherein said means for
transporting said sheet comprises a rotatable reel. '

4 An apparétus according to Claim 1 whersin said means for applying
said spaced indicia comprises a rotatable cylinder.

| ' SHEET
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‘frequency bei ng adj ust ed by cnangi ng the r ot atlonal vel oti ty Of- -y 1

;sal d notor.. 20. An apparatus according to Claim19 further conprising a

:ﬁeans for sensing sai d spaci ng between said indicia and said |ines of
term nation. 21. A process for registering indicia and |Iines of
termnation in a noving sheet, said process conprising the steps of:
providing a generally planar sheet; t ragnsporting said sheet in a first
direction at a predeterm ned first vel ocity; appl ying indicia
to said sheet froma printer novable relative to said sheet at a

second vel oci t18 An appgratus Agcdrdingstoolairer t miserain said biede shedatabieom a
bl ade novabl e and drived BP'é/ ﬁhdt& &d @aﬁi‘@ﬁé‘erﬁtfoft E}é& Vs%@ H&n\éna gaid
rom sa

| i nes of termnatlon space |C|a|na
predet ermi ned spad plapble and drivan da °t°(/eﬁa)f$ %bst é’ﬁ@“ﬁ?”)’sﬁn‘a Sé@cﬁﬁﬁﬂ’”ér third
vel ocities to nai ritauensiabding adjpsiedebie cnangidg shecbttionandelpeief ef ahby
varying said vel og ngfo,.sal d novabl e bl ade, and wherein said first

vel ocity renmains constant. ' '

20. An apparatus according to Claim 19 further comprising @ means for
sensing said spacing between said indicia and said lines of
termination.

21. A process for registering indicia and lines of termination in a moving

sheet, said process comprising the steps of:

providing a generally planar sheet;

transporting said sheet in a first direction at a predetermined first
velocity; ,

applying indicia to said sheet from a printer movable relative to said
shest at 8 second velocity:

imparting lines of termination to said shest from a blade movable
relative to said sheet at a third velocity, said lines of termination
being spaced apart fram said indicia in a predetermined spagcing,
and _ _

varying one of said second or third veiocities to maintain said

predetermined spacing, and prsferabiy varying said velocity of said

movable blade, arid wherein saia first velocity remains constant.
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