SPECI FI CATI ON FACSI M LE SI GNAL TRANSM TTI NG DEVI CE AND
FACSI M LE SI GNAL TRANSM TTI NG METHOD TECHNI CAL FI ELD The present
i nventi oWQ8p/a483 to a facsinile signal transmtting devi CRCT/HMRI/28649
facsimle signal transmtting nethod that provide enhanced efficiency in
the transm ssion of facsimle signals bet ween a plurality of facsimle
termnals in an ATM network packet communi cation network or the Iike.
BACKGROUND ART : I s.a bl ock diagram depicting a conventi onal
facsinile signal traddRR 8 %DMF RBA ED PAPERANEBShuneral 1
denotes a facsimle termnal; 2 denotes a modem whi ch denodul at es
facsimle signals provided from the facsimle termnal 1 and nodul at es

base band facsimle signals trans e facsimle termnal 8;
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i nf or mat i opaper ovebdeayirig both thulk and sﬁombmsamndetbla)memmtfonmﬂalqng@uth altispart 3
whi ch contg%rsg e communi cation protocol of facsimle signals; 5 denotes
a frame as 't ng part whereby, based on a signal provided fromthe T. 30

communi cati on protocol congAtKGROURDOH THENGE] jjhe kind of each
facsimle signal, base band facsimle signals denodulated by the nodem 2

are sequenti aPhpercmnbmmd shol & foiletrdssiief papet t@vﬂ& LARY el AgfheShreswideR from
whi ch thefra&e gatths grow ed ontoleltra s%onlln X 6denot%sthe
transm ssi B oughout the home and industry any attempts have been madé to make suc

' txssue products more consumer preferred.

One approach to providing consumer preferred tissue products having bulk and
flexibility is illustrated in U.S. Patent 3,994,771 issued November 30, 1976 to Morgan et
al, which patent is incorporated herein by reference. Improved bulk and flexibility may
also be provided through bilaterally staggered compressed and uncompressed zones, as
shown in U.S. Patent 4,191,609 issued March 4, 1980 to Trokhan, which patent is
incorporated herein by reference.

Another approach to making tissue products more consumer preferred is to dry the
paper structure to impart greater bulk, tensile strength, and burst strength to the tissue
products. Examples of paper structures made in this manner are illustrated in U.S. Patent
4,637,859 issued January 20, 1987 to Trokhan, which patent is incorporated herein by
reference. U.S. patent 4,637,859 shows discrete dome shaped protuberances dispersed
throughout a continuous network, and is incorporated herein by reference. : The
continuous network can provide strength, while the relatively thicker domes can provide
softness and absorbency.

One disadvantage of the papermaking method disclosed in U.S. Patent 4,637,859
is that drying such a web can be relatively energy intensive and expensive, and typically -
involves the use of through air drying equipment. In addition, the papermaking method
disclosed in U.S. 4,637,859 can be limited with respect to the speed at which the web can
be finally dried on the Yankee dryer drum. This limitation is thought to be due, at least
in part, to the pattern imparted to the web prior to transfer of the web to the Yankee
drum. In particular, the discrete domes described in U.S. 4,637,859 may not be dried as
efficiently on the Yankee surface as is the continuous network described in U.S.
4,637,859. Accordingly, for a given consistency level and basis weight, the speed at
which the Yankee dmum can be operated is limited.
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line; and 7 denotes a franme di sassenbling part which, when the frane data
of a predetermned size is provided onto a transmission |ine 13, receives
and di sS¥WRAIFBs the frane data into a plurality of base PEERESTHEH i | e
signal s and applies themto the nodem 2. Ref er ence
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predeterm ned size on the
Conventional tissue paper made by pressing a web with one or more press felts in

a press nip can be made at relatively high speeds. The conventionally pressed paper,
once dried, can then be embossed to pattern the web, and to increase the macro-caliper of
the web. For example, embossed patterns formed in tissue paper products after the
tissue paper products have been dried are common.

However, embossing processes typically impart a particular aesthetic appearance to
the paper structure at the expense of other properties of the structure. In particular,
embossing a dried paper web disrupts bonds between fibers in the.cellulosic structure,
This disruption occurs because the bonds are formed and set upon drying of the
embryonic fibrous slurry. After drying the paper structure, moving fibers normal to the
plane of the paper structure by embossing breaks fiber to fiber bonds. Breaking bonds
results in reduced tensile strength of the dried paper web. In addition, embossing is
typically done after creping of the dried paper web from the drying drum. Embossing
after creping can disrupt the creping pattern imparted to the web. For instance,
embossing can eliminate the creping pattern in some portions of the web by compacting
or stretching the creping pattern. Such a result is undesirable because the creping pattern
improves the softness and flexibility of the dried web.

Scientists and engineers in the papermaking arts continue to search for improved
methods of making soft, strong, and absorbent tissue paper which can be dried efficiently
at reduced expense.

Accordingly, one object of the present invention is to provide a paper web and
method for making a multi-region paper web which allow relatively faster drying with
relatively lower energy and expense.



basis of a signal fromthe T. 30 comuni cati on protocol control part 3 that
I ndicates the kind of the facsiml|e signal concerned. on

conpl et i JHOJP2148% generation of the frame data of a predet’f’aﬁ;'mJ (#0649 z ¢,
the frame assenbling part outputs the frane data onto the transm ssion
line 6, with which the transm ssion of Bhe facsinile signals finishes.
Wren the frame data is provided onto the transmssion line 6 as described
above, the frane disassenbling part 14 responds to a frame detection
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Another object of the present invention is to provide a paper web and method of
making the paper web where the web is substantially free of binding materials, such as
elastomeric binding materials, which adversly affect the absorbency.

SUMMARY OF THE INVENTION

The present invention provides a method of forming a wetlaid paper web. The
method comprises the steps of: providing an aqueous dispersion of papermaking fibers;
forming an embryonic web of the fibers on a foraminous forming member, the
embryonic web having a first surface and a second surface; imparting a predetermined
pattern to the first surface of the web at a web consistency of between about 10 percent
and about 60 percent; and drying the web from a consistency of less than about 50
percent to a consistency of at least about 90 percent at a water removal rate of at Jeast
about 11 tons of water per hour; wherein the web has a basis weight of at least about 10
pounds per 3000 square feet.

_ In one embodiment, the step of imparting a predetermined pattern to the first
surface of the web comprises imparting a continuous network pattern to the first surface
of the web.

The web can be transferred to a heated drying surface at a consistency of less than
about 50 percent and dried on the heated drying surface to a consistency of at least about
90 percent at a web speed of at least 4500 feet per minute. The method can comprise the
step of positioning substantially all of the second surface of the web adjacent the heated



of facsimle signal transm ssion fromthe facsimle termnal 1 to that 8.
Because of such-a configuration as descri bed above, the conventional,

facsimle signal transmtting device provides for enhanced effi ci ency in
the tranY@B&YF of facsinile signals. However, when franBCERISA7/2064
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network region.

Figure 2 is a cross-sectional illustration of the paper structure of Figure 1' taken
along lines 2-2 in Figure 1 and showing the relatively thicker, discrete
regions disposed in the plane of the continuous network region.

Figure 3 is a photomicrograph of a cross-section of a paper structure
of the type illustrated in Figures 1 and 2.

Figure 4 is a photograph of the first surface of a paper structure of the type
illustrated in Figures 1 and 2.

Figure 5 is a photograph of the second surface of a paper structure of the type.
illustrated in Figures 1 and 2.

Figure 6 is a cross-sectional illustration of prior art paper of the type shown in US
patent 4,637,859.

Figure 7A is a photomicrograph of a cross-section of a paper web of the type
shown in US patent 4,637,859.

Figure 7B is a plan view of one side of a paper web of the type shown in US patent
4,637,859.

Figure 7C is a plan view of the other side of the paper web of Figure 7B

Figure 8A is a plan view illustration of an apparatus for use in making a paper web
of the type illustrated in Figures 1 and 2, the apparatus comprising a



Wth such a schene, even if frame data containing control data necessary
for, facsimle communication is discarded on the transm ssion |line,
facsimle_ signals that ought to be sent to the facsimle gj he
receivi ngwéﬁf 1@&% be output thereto;_this produces an ef ?ggﬂﬂ(‘ﬁ’%ﬁ‘é
preventing the occurrence of comuni cgtion di sorder at the facsimle
termnal of the receiving side. A facsimle signal transmtting
devi ce according.,to the refent inver%i on s adapted so that
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. apparatus of Figures 8A and 8B.

Figure 9B is an illustration showing a paper web transferred to the apparatus
shown in Figure 8B to form a paper web having a first surface conformed to
the apparatus and a second substantially smooth surface. '

Figure 9C is an illustration of a paper web on the apparatus shown in Figure 8B
being carried between a vacuum pressure roll and a Yankee drying drum to
impart a pattern to the first surface of the paper web and to adhere the second
surface of the paper web to the Yankee drum.

Figure 9D is an illustration of a cross-section of a two ply tissue comprising two
webs of the type shown in Figure 2, with the relatively smoother second
surfaces of the webs facing outwardly.

Figure 10 is a cross-sectional illustration of a paper web made according to an
alternative embodiment of the present invention and showing relatively
thicker, discrete regions disposed in the plane of the continous network
region, and wherein each discrete region encircles one or more discete
densified region.

Figure 11 is a photomicrograph of a cross-section of a paper structure
of the type illustrated in Figure 10.

Figure 12 a photograph of the first surface of a paper structure of the type
illustrated in Figure 10.

Figure 13 is a photograph of the second surface of a paper structure of the type
illustrated in Figure 10.
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term nal of the receiving side, no bad influence will be exerted on
communi cation control at the facsimle termnal of the receiving side.
A facsi mwe9seygpdl transmtting device according to the pRETARITR642Nt | ON
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is adapted to output white |line data as dumry data. Wth such a
schene, even if dummy data is decoded & the facsimle termnal of the
recei ving side, no bad influence will be exerted on conmunication control
at the facsimle termnal of the receiving side. A facsimle signal
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Figure 15C is an illustration of a paper web on the apparatus shown in Figure 14B

being carried between a pressure roll and a Yankee drying drum to impart a
pattern to the first surface of the paper web and to adhere the second surface
of the paper web to the Yankee drum.

Figure 16 is a cross-sectional illustration of a paper web made according to one
embodiment of the present invention, wherein the web comprises multiple -
fiber layers including a debonding layer.

DETAILED DESCRIPTION OF THE INVENTION

Figures 1-2 illustrate a paper web 20 made according to one embodiment of the
present invention, and Figures 3-5 are photographs of a paper structure of the type -
illustrated in Figures 1 and 2. For comparison purposes, Figures 6 and 7A-C show a
paper web of the type described in U.S. Patent 4,637,859.

The paper web made according to one embodiment of the present invention
comprises a relatively thinner region and a relatively thicker region, wherein the
relatively thicker region is disposed in the plane of the relatively thinner region. The
paper web is wetlaid, and can be substantially free of dry embossments. Referring to
Figures 1-5, the paper web 20 has first and second oppositely facing surface 22 and 24,
respectively. The paper web 20 comprises a relatively thinner, continuous network
region 30, having a thickness designated K. The portion of the surface 22 bordering the
region 30 is designated 32, and the portion of the surface 24 bordering region 30 is
designated 34.



di scarded during transm ssion, predetermned |line data is provided, as a
substitute for the discarded fac5|mle signals, to the facsimle term nal
of the r¥eE&RBIY side; this produces an effect of ensuri igCVERTESFOn of
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transmtting device accordi ng to present invention is adapted to insert
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t he facsi Jiil 10 4sh such a schene, the influence of the
di scardedr#ozg%g?%&fe si%gﬁ% rgp?gdg%eécal I zed and hence is not exerted on the

precedi ng and sygse&Hinidus AGHoK feBion 30 can be a relatively high density,

0 macroscopically monoplanar continuous network region of the type disclosed in U.S.
Patent 4,637,859. The relatively thicker regions 50 can be relatively low density, and
can be bilaterally staggered, as disclosed in U.S. patent 4,637,859. However, the
relatively thicker regions 50 are not domes of the type shown in U.S. Patent 4,637,859.

The relatively thicker regions 50 are disposed in the plane of the continuous
network region 30. The elevation of the plane of the network region 30 is schematically
illustrated by surface 23 (appears as a line in Figure 2). Surface 23 is positioned midway

between the surfaces 32 and 34. While the plane of the network 30 is illustrated as
being flat in Figure 2, it will be understood that the "plane of the network 30"_ can
comprise a surface 23 having curvature.

By-the phrase "disposed in the plane of the continuous network region 30", it is
meant that a relatively thicker region S0 includes a portion extending both above and
below the surface 23. As shown in Figure 2, a portion of a thicker region 50 extends
along an imaginary line 25. The portion of the region 50 extending along the imaginary
line 25 is disposed both above and below the surface 23, such that the intersection of the
line 25 with the surface 52 is above the surface 23 and the intersection of the line 25 with
the surface 54 is below the surface 23.

The procedure for measuring the thicknesses P and K, and the procedure for
determining the location of the surface 23 to determine if the region 50 is disposed in the
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signals; this produces an effect of ensuring reduction of inage
deterioration nore than in the case of using a second-dinmensional coding
method. woosny40d facsimle signal transmtting device accerfus@nrbéaot he
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dat'a. 7B and¥C.h such a nethod, even if frame data containing image data
is discarded on the transm ssion line, facsimle signals that ought to be
sent to the f assriondihglysthgpaperovebt20showmdn Figngessi atel 2 can have thet srehgthher et o;
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absorbency and softness benefits denived from the relatively thicker regions 50, yet have

a relatively smooth surface 24 as compared to paper of the type illustrated in US
4,637,859.

In particular, the paper web 20 can have surface smoothness ratio greater than
about about 1.15, more preferably greater than about 1.20, even more preferably greater
than about 1.25, still more preferably greater than about 1.30, and most preferably
greater than about 1.40, where the surface smoothness ratio is the value of the surface
smoothness of surface 22 divided by the value of the smoothness value of surface 24.

In one embodiment, the surface 24 of the web 20 can have a surface smoothness
value of less than about 900, and more preferably less than about 850. The opposite
surface 22 can have a surface smoothness value of at least about 900, and more
preferably at least about 1000.

The method for measuring the value of the surface smoothness of a surface is
described below under "Surface Smoothness.”" The value of surface smoothness for a
surface increases as the surface becomes more textured and less smooth. Accordingly, a
relatively low value of surface smoothness indicates a relatively smooth surface.

In contrast to paper webs 20 of the present invention, a sample of paper of the
type disclosed in U.S. Patent 4,637,859 can exhibit a surface smoothness ratio of about
1.07, and surface smoothness values of about 993 and 1065 on opposite surfaces.



A facsimle signal transmtting nmethod according to the present invention
I s adapted so that dunmy data is sent to the facsimle termnal of the
receiving side when receiving a frane detection signal indicating that
facsi m | VR PHRHDS PCT/USITI20649 oy e
di scarded during transm ssion. Wth such a nethod, the facsinile
termnal of the receiving side is allowed to continue decoding; this
produces an effect of preventing a conmunication disorder from being
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throughout a continuous network region, yet present a relatively smooth and soft outward
surface to the consumer’s touch.

An example of such a two ply tissue is illustrated in Figure 9D. The two webs
20 can be joined together in face to face relationship in any suitable manner, including
but limited to adhesively, mechanically, and ultrasonically, and combinations of those
methods. |

The paper web 20 can have a basis weight of about 7 to about 70 grams per
square meter. The paper web 20 can have a macro-caliper of at least about 0.1 mm, and
more preferably at least about 0.2 millimeter and a bulk denéity of less than about 0.12
gram per cubic centimeter (basis weight divided by macro-caliper). The procedures for
measuring the basis weight, macro-caliper, and bulk density of a web are described
below.

The paper web 20 of the type shown in Figures 1-2 can also have an absorbent
capacity of at least about 20 grams per gram. The method for measuring the absorbent
capacity is described below. Accordingly, the paper web 20 exhibits the absorbency
benefits of high bulk paper webs, in combination with the benefits of a relatively smooth
surface usually associated with conventional felt pressed tissue paper.

Web Support Apparatus

Figures 8A and 8B illustrate a web support apparatus 200 for use in making a
paper web of the type illustrated in Figures 1 and 2. The web support apparatus 200
comprises a dewatering felt layer 220 and a web patterning layer 250. The web support



as a substitute for the discarded signals, to the facsimle termnal of the
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220, has a web contacting top surface 260 at a second elevation 261. The difference
between the first elevation 231 and the second elevation 261 is less than the thickness of
the paper web when the paper web is transferred to the web support apparatus 200. The
surfaces 260 and 230 can be disposed at the same elevation, so that the elevations 231
and 261 are the same. Alternatively, surface 260 can be slightly above surface 230 or
surface 230 can be slightly above surface 260.

The difference in elevation is greater than or équal to 0.0 mils and less than about
8.0 mils. In one embodiment, the difference in elevation is less than about 6.0 mils (0.15
mm), more preferably less than about 4.0 mils (0.10 mm), and most preferably less than
about 2.0 mil (0.05 mm), in order to maintain a relatively smooth surface 24, as
described below.

The dewatering felt layer 220 is water permeable and is capable of receiving and
containing water pressed from a wet web of papermaking fibers. The web patterning
layer 250 is water impervious, and does not receive or contain water pressed from a web-
of papermaking fibers. The web patterning layer 250 can have a continuous web
contacting top surface 260, as shown in Figure 8A. Alternatively, the web patterning
layer can be discontinuous or semicontinuous. A discontinuous top surface 260 is
illustrated in Figure 8C.

The web patterning layer 250 preferably comprises a photosensitive resin which
can be deposited on the first surface 230 as a liquid and subsequently cured by radiation

so that a portion of the web patterning layer 250 penetrates, and is thereby securely
>
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The felt layer 220 can have a layered construction, and can comprise a mixture of
fiber types and sizes. The felt layer 220 is formed to promote transport of water received
from the web away from the first felt surface 230 and toward the second felt surface 232.
The felt layer 220 can have finer, relatively densely packed fibers disposed adjacent the
first felt surface 230. The felt layer 220 preferably has a relatively high density and
relatively small pore size adjacent the first felt surface 230 as compared to the density
and pore size of the felt layer 220 adjacent the second felt surface 232, such that water
entering the first surface 230 is carried away from the first surface 230.

The dewatering felt layer 220 can have a thickness greater than about 2 mm. In one .
embodiment the dewatering felt layer 220 can have a thickness of between about 2 mm
and about 5 mm.

PCT Publications WO 96/00812 published January 11, 1996, WO 96/25555
published August 22, 1996, WO 96/25547 published August 22, 1996, all in the name
of Trokhan et al.; U.S. patent application 08/701,600 "Method for Applying a Resinto a
Substrate for Use in Papermaking"” filed August 22, 1996;

U.S. Patent Application 08/640,452 "High Absorbence/Low Reflectance Felts with a

Pattern Layer" filed April 30, 1996; and U.S. Patent Application 08/672,293 "Method of

Making Wet Pressed Tissue Paper with Felts Having Selected Permeabilities” filed June

28, 1996 are incorporated herein by reference for the purpose of disclosing applying a

photosensitive resin to a dewatering felt and for the purpose of disclosing suitable
~ dewatering felts.



BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a block diagram
depicting a conventional facsimle signal transmtting device.

Fig. 2 iswodaagls diagramillustrating a facsimle signal féﬁ%ﬂliok@ng

device according to Enbodinment 1 of the present invention. Fig. 3
Is a flomchart showing a facsimle sign transmtting method that is
applied to the facsimle signal transmtting device according to Enbodi ment
1 of the present invention. Fig. 4 is an explanatory diagram
depicting stored contents of a facsimle signal storage part and restored
data storage part. Fig. 5is a block diagramillustrating a
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Fig. 10 i stbaubl(Mxscful agram il I ustrating a facsimle signal transmtting
devi ce according to Enbodi nrent 6 of the present invention. Fig 11
i s an expl anatBreydeyvaigringnfeli Hayr 230can dave arbasisrweighs dfbsbvdenabout 800 and

about 2000 grams per square meter, an average density (basis weight divided by
thickness) of between about 0.35 gram per cubic centimeter and about 0.45 gram per
cubic centimeter. The air permeability of the web support apparatus 200 is less than or
equal to the permeability of the felt layer 220.

One suitable felt layer 220 is an Amflex 2 Press Felt manufactured by the Appleton
Mills Company of Appleton, Wisconsin. The felt layer 220 can have a thickness of -
about 3 millimeter, a basis weight of about 1400 gm/square meter, an air permeability of
about 30 scfim, and have a double layer support structure having a 3 ply multifilament
top and bottom warp and a 4 ply cabled monofilament cross-machine direction weave.
The batt 240 can comprise polyester fibers having a denier of about 3 at the first surface
230, and a denier of between about 10-15 in the batt substrate underlying the first surface
230.

The web support apparatus 200 shown in Figure 8A has a web patterning layer 250
having a continuous network web contacting top surface 260 having a plurality of
discrete openings 270 therein. Suitable shapes for the openings 270 include, but are not
limited to circles, ovals elongated in the machine direction (MD in Figure 8A), polygons,
irregular shapes, or mixtures of these. The projected surface area of the continuous
network top surface 260 can be between about 5 and about 75 percent of the projected
area of the web support apparatus 200 as viewed in Figure 8A, and is preferably between
about 25 percent and about 50 percent of the projected area of the apparatus 200.

In the embodiment shown in Figure 8a, the continuous network top surface 260 can
have less than about 700 discrete openings 270 per square inch of the projected area of
the apparatus 200, and preferably between about 10 and about 400 discrete openings 270
therein per square inch of projected area of the apparatus as viewed in Figure 8A. The
discrete openings 270 can be bilaterally staggered in the machine direction (MD) and
cross-machine direction (CD) as described in U.S. Patent 4:637,859 issued January 20, -



thereinto |ine data. Fig. 12 is a block diagramillustrati-ng a
facsim | e signal transmtting device according to Enbodinment 8 of the
present |WOQ®BR14D5. Fig. 13 is an explanatory di agr ROTARIMG064p a
section for the insertion thereinto |ine data. Fig. 14 is a block
diagram illustrating a facsimle signalztransmtting device according to
Enbodi nent 9 of the present invention. Fig. 15 is a block diagram
illustrating a facsimle signal transmtting device according to

Enbodi ment t HE
| NVENITIrreOr\II 1989. ofintdie BBSdiRent, rtuerﬁpeﬁsh s m‘ﬁ% Wﬁv&%ﬁ%@@éﬁ% Iy

|i.tat e tte
i nventi on, stqgggregegqt% ‘h%gée“ll‘?ﬁas sé%?%r%ﬂ%r@ ‘i‘trmgﬁa'} e %qmn%@dé?fﬁ%ﬁ't er

be descri hﬁibhulib diedctiohs thieteligesraffthe epaﬁngsﬂ'lmectﬁﬁbmpmmﬁrm sugk that
EVMBODI VE

| I t bl ock for csl.ml e, si naI
t r ansni ttlaﬁé Hag, drawm é’ggaé)lflgténgeh#& E??o%g“ir’r@ﬁ J)r 8 SR reftion Wil PSS
In Fig. ZﬂHOelgblataleastsmmmpcrangﬂﬂQ;lenot es a fac5| m I e term nal ; 22 denot es a
nodem which denodul ates a facsimle signal provided fromt he facsimle
terminal 1 and nodul ates a base band facsimle signal transmtted from
another facsimle termnal- 32; 22a, denotes a denpdul ator of the nodem 22;
22b a nodul ator of the node gg'm &Mﬁﬁ{oépqgcqptmgo comrunl catlon prot ocol
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accor danc gapeinakingragparatus shown in Bgutes rSg\,IQB and®. ORefetring d;eﬂagﬁfecﬂn,t the T.
30 'Com"runirﬁgﬁ‘l)&) nofpfn%%%oihecﬁibtef %Itmgéﬁé 20 of the present invention is initiated by
providing an aqueous dispersion of papermaking fibers in the form of a shury, and
| depositing the slurry of papermaking fibers from a headbox 500 onto a foraminous,
liquid pervious forming member, such as a forming belt 542, followed by forming an
embryonic web of papermaking fibers 543 supported by the forming belt 542. For
simplicity the forming belt 542 is shown as a single, continuous Fourdrinier wire. It -
will be understood that any of the various twin wire formers known in the art can be
used.

It is anticipated that wood pulp in all its varieties will normally comprise the paper -
making fibers used in this invention. However, other cellulose fibrous pulps, such as
cotton liners, bagasse, rayon, etc., can be used and none are disclaimed. Wood pulps
useful herein include chemical pulps such as Kraft, sulfite’ and sulfate pulps as well as
mechanical pulps including for example, ground wood, thermomechanical pulps and
Chemi-ThermoMechanical Pulp (CTMP). Pulps derived from both deciduous and
coniferous trees can be used.

Both hardwood pulps and softwood pulps as well as blends of the two may be
employed. The terms hardwood pulps as used herein refers to fibrous puip derived from
the woody substance of deciduous trees (angiosperms): wherein softwood pulps are
fibrous pulps derived from the woody substance of coniferous trees (gymnosperms).
Hardwood pulps such as eucalyptus having an average fiber length of about 1.00
millimeter are particularly suitable for tissue webs described hereinafter where softness
is important, whereas northern softwood Kraft pulps having an average fiber length of
about 2.5 millimeter are preferred where strength is required. Also applicable to the
present invention are fibers derived from recycled paper, which may contain any or all of
the above categories as well as other non-fibrous materials such as fillers and adhesives
used to facilitate the original paper making.



23. Ref erence nuneral 25 denotes a facsimle signal storage part
(first storage neans) for storing base band facsimle signals denodul ated
by the Rpgospidgs 26 denotes a selector (sending neans) Weicalusegseesds to a
control signal froma franme assenbling part 27 to apply thereto either one
of the current facsimle signal proviged fromthe nodem 22 and the
previous facsimle signal stored in the facsimle signal storage part 25;
27 denotes the frane assenbling part (sending neans) which, based on a

ignal fromt ' ' L k.ndj gatin
Cha ki nd of 1 peng paptP SRR CahbA o ERLASUIRRES WURIRE bulbriRile83h 09
band f acsfibgr| bindey mt%naﬂ%oﬁﬂcg hes 3wt erengthi hinder meterialyiadry srength binder
pr edet er ninareals] &el SkkehieallORESng REmMpbsTEns] A8 HBY FebstingtSHindss @ﬁ% ddle 28
and 28 denotes the transm ?S.I n Iﬁne. I . Q%Tf; e{\ye ce nuni eral O denot es
2 frame dPEacenoRil10a Fatrials such A folymmideespichiorohydrinienpa sold vader et o of
a predet eﬂm}mming iofd(‘ﬁme E@cﬁSGHtbyd{qrmiiemm,.swmmingtbg,gm&\ﬁf&t ] Shﬁﬂﬂé?nb' SS
it into i e sianals; .depotes a restore
it o 500 SHPORRY el sknt Vipddl kB8 Wolalpo B By onBET B BnbSS ! “hace
band f acssuchl a8 NATKINALI SEABETH® cB-008¢ marketadneby dNatiasale Btakdin Chemidal 29;

4 31 d _ . : . _ . bt
ram dot CotsbRtn Rtk Now ok S aj ARl e iHiaISRER L N0
Wi t hout bR GEOQK ¥ cgllulgss apdl ¢atignicrpalyners sush, as ACGO®HE 1pobhenACED® t h

the ol desfanfifeoDiiryt Sitengit/dlterial &t dvailstleificn Wit CanamkP Uohenp st he
frame di sgfseg&éf!ng art 29 and, upon receiving a frane detection signal

i ndicatin data was di scarded during transm ssion, supplies the

nodem 22 with m ' | 2L [ d.he. ol dest one.of the
facsinmile si ?\rgﬁﬁ%&@#brt_ié%.p?h&?%gﬁsgsfi g‘?‘ggg(ga@g té?c#’ qR@e Yy cygprses a

Ref er encedtﬂmngwglagsm tocinbibitsformationsofisame fibemtonfiber t@Bdsias thecweln isvdmedn  of
the sanme fpnatidnai Betin QomibEidRAGHR & end Jeady! nmodem
33; 33b denates a"%%%e tE}tmr of t hle nodem 3%,; 4ﬁr enot gg tgé %Vebg}gfmy}ﬁ—y

12 creping process, results in a portion of the web being debulked. In one embodiment, the -

|

debonding agent can be applied to fibers forming an intermediate fiber layer positioned
between two or more layers. The intermediate layer acts as a debonding layer between
outer layers of fibers. The creping energy can therefore debulk a portion of the web
along the debonding layer. Debulking of the web can result in voids 310 ( Figure 16).

As a result, the web can be formed to have a relatively smooth surface for
efficient drying on the Yankee. Yet, because of the rebulking at the creping blade, the
dried web can also have differential density regions, including a continuous network
relatively high density region, and discrete relatively low density regions which are
created by the creping process.

Suitable debonding agents include chemical softening compositions such as those
disclosed in U.S. Patent 5,279,767 issued January 18, 1994 to Phan et al. Suitable
biodegradable chemical softening compositions are disclosed in U.S. Patent 5,312,522
issued May 17, 1994 to Phan et al. U.S. Patents 5,279,767 and 5,312,522 are
incorporated herein by reference. Such chemical softening compositions can be used as
debonding agents for inhibiting fiber to fiber bonding in one or more layers of the fibers
making up the web.

One suitable softener for providing debonding of fibers in one or more layers of
fibers forming the web 20 is a papermaking additive comprising DiEster Di(Touch
Hardened) Tallow Dimethyl Ammonium Chloride. A suitable softener is ADOGEN®
brand papermaking additive available from Witco Company of Greenwich, CT.



communi cati on protocol control part of the sane function as that of the T.
30  communi cation protocol control part 23; 35 denotes a nodem control part
of the sane function as that of the nodem control part 25; 36 denotes a
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macroscOpicley monoplanar first and second faces using any suitable forming belt 542.

Vacuum boxes, forming boards, hydrofoils, and the like are useful in effecting-
water removal from the dispersion. The embryonic web 543 travels with the forming
belt 542 about a return roll 502 and is brought into the proximity of the web support
apparatus 200. '

The next step in making the paper structure 20 comprises transferring the
embryonic web 543 from the forming belt 542 to the apparatus 200 and supporting the
transferred web (designated by numeral 545 in Figure 9B) on the first side 202 of the
apparatus 200. The embryonic web preferably has a consistency of between about 5 and
about 20 percent at the point of transfer to the apparatus 200.

The web is transferred to the apparatus 200 such that the first face 547 of the
transferred web 545 is supported on and conformed to the surface 202 of the apparatus
200, with parts of the web 545 supported on the surface 260 and parts of the web
supported on the felt surface 230. The second face 549 of the web is maintained in a
substantially smooth, macroscopically monoplanar configuration. Referrring to Figure
9B, the elevation difference between the surface 260 and the surface 230 of the web
support apparatus 200 is sufficiently small that the second face of the embryonic web
remains sui)stantially smooth and macroscopically monoplanar when the web is
transferred to the apparatus 200. In particular, the difference in elevation between the
surface 260 and the surface 230 should be smaller than the thickness of the embryonic
web at the point of transfer.



a base band facsimle signal, it is stored in the facsimle signal storage
part 25 so as to appropriately conmbine a plurality of base band facsimle
signal s i®lYsriddm™® data of a predetermined size (step ST2erdesno én the
current facsimle signal provided fromthe nodem 22 is, for exanple, an
nth facsimle signal (see 6 13

frame data third fromthe top in Fig. 4}, the frame assenbling part 27
applies a control si gnal to the selector 26 so as to generate frame data
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provi ded onto the transm ssion Ilne.28 as ‘nentioned above, the frane
di sassenbling part 40 disassenbles it into a plurality of base band

facsimle si t
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di t eth t t di t
ont | oned TR e ppSes oF BB, €001, e, feam hood 2600 diratts steam onto the
surface 549 of the web 545 as the surface 547 of the web 545 is carried over a vacuum
providing portion 920 of the vacuum pressure roll 900.

The steam hood 2800 is mounted opposite a section of the vacuum providing
portion 920. The vacuum providing portion 920 draws the steam into the web 545 and
the felt layer 220. The steam provided by steam hood 2800 heats the water in the paper
web 545 and the felt layer 220, thereby reducing the viscosity of the water in the web and
the felt layer 220. Accordingly, the water in the web and the felt layer 220 can be more
readily removed by the vacuum provided by roll 900.

The steam hood 2800 can provide about 0.3 pound of saturated steam per pound
of dry fiber at a pressure of less than about 15 psi. The vacuum providing portion 920
provides a vacuum of between about 1 and about 15 inches of Mercury, and preferably
between about 3 and about 12 inches of Mercury at the surface 204. A suitable
vacuum pressure roll 900 is a suction pressure roll manufactured by Winchester Roll
Products. A suitable steam hood 2800 is a model DSA manufactured by Measurex-
Devron Company of North Vancouver, British Columbia, Canada.

The vacuum providing portion 920 is in communication with a source of vacuum
(not shown). The vacuum providing portion 920 is stationary relative to the rotating
surface 910 of the roll 900. The surface 910 can be a drilled or grooved surface through
which vacuum is applied to the surface 204. The surface 910 rotates in the direction
shown in Figure 9C. The vacuum providing portion 920 provides a vacuum at the
surface 204 of the web support apparatus 200 as the web and apparatus 200 are carried
through the steam hood 2800 and through the nip 800. While a single vacuum
providing portion 920 is shown, in other embodiments it may be desirable to provide



froma franme discard detecting part (not shown) which nakes a check to see
If the frame data concerned, provided onto the transm ssion line 28 from
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one (the nth-mnus-two facsimle signal) acsimle signals stored
in the restoredhgallfestlean B8 apdlyvidl alchoReIaSed adhedive. Altemativelylg@t_ 'S,
when the nth frane ﬂakﬁ{-ﬁ(ﬁﬁ(ﬁﬂ fI{r%g}t e.tgs}ln Fi g. b4)) IS sent an i f it
is not di sBHIGEEARRE - 8. gdhesive magufactured by Hepcules Copwaryehut ¢ o
t he nmodem Y8lmingttesDelatvert. Dtheresdhbsinescanatsorbierused. nGeneralty, %@C@hhbﬁdﬁﬂexﬁs gnal
is retrie f 41.(in ich.there are
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facsi mile 43 pereewy) a palyyinyl alshehal basadcreping adi@sive can be used. At consistencies
lower than about 40 percent, an adhesive such as the CREPTROL® adhesive can be

used.

The adhesive can be applied to the web directly, or indirectly (such as by
application to the Yankee surface 875), in a number of ways. For instance, the adhesive
can be sprayed in micro-droplet form onto the web, or onto the Yankee surface 875.
Altematively, the adhesive could also be applied to the surface 875 by a transfer roller or
brush. In yet another embodiment, the creping adhesive could be added to the paper
furnish at the wet end of the papermachine, such as by adding the adhesive to the paper
furnish in the headbox 500. From about 2 pounds to about 4 pounds of adhesive can be
applied per ton of paper fibers dried on the Yankee drum 880. | )

As the web is carried on the apparatus 200 through the nip 800, the vacuum
providing portion 920 of the roll 900 provides a vacuum at the surface 204 of the web
support apparatus 200. Also, as the web is carried on the apparatus 200 through the nip
800, between the vaccuum pressure roll 900 and the dryer surface 800, the web
patterning layer 250 of the web support apparatus 200 imparts the pattern corresponding
to the surface 260 to the first face 547 of the web 545. Because the second face 549 is a
substantially smooth, macroscopically monoplanar face, substantially all of the of the
second surface 549 is positioned against, and adhered to, the dryer surface 875 as the
web is carried through the nip 800.- As the web is carried through the nip, the second
face 549 is supported against the smooth surface 875 to be maintained in a substantially
smooth, macroscopically monoplanar configuration. Accordingly, a predetermined
pattern can be imparted to the first face 547 of the web 545, while the second face 549
remains substantially smooth. The web 545 preferably has a consistency of between



When the base band facsimle signals are thus output fromthe selector 42
one after another, the nodul ator 33b of the nobdem 33 sequentially )
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provi ded t he nodem
22 or 33; hence, even if frame data containing control data necessary for
facsimle comrunication is discarded on the transm ssion line 39 or 28,

the facsim | ewsiebeind ﬁﬁm@&lai?théo? isPEvei b s &ﬁw@ﬂa‘% ermnal 21 or
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I Tustr a\t,vbl;' %h?chfh%g %W Jeﬁ:cﬁ{'egﬂégloﬁg St séc}ona (i}ace agamst the Yankee. In
particular, it is believed that by positioning substanially all of the second face 549
against the Yankee surface 875, the above described patterned paper having both bulk
and smoothness and having a basis weight of at least about 8 Ibs per 3000 square feet, .
and preferably at least about 10 lbs per 3000 square feet, can be dried on the Yankee
drum 880 from a consistency of less than about 50 percent, and more preferably less than
about 30 percent, to a consistency of at least about 90 percent, and more preferabl); at
least about 95 percent, while removing water at a water removal rate of at least about 11
tons of water per hour at 2 web speed of at least about 4500 feet/minute, and more
preferably at least about 5000 feet/minute.

In particular, it is believed that the present invention permits a web 545 having a
basis weight of at least about 8 pounds per 3000 square feet, and more preferably at Jeast
about 10 pounds per 3000 square feet, to be dried from a relatively low consistency to a
relatively high consistency on the Yankee drum at a Yankee drum speed of at least about
4500 feet per minute. In particular, it is believed that the present invention permits a
web 545 having the above basis weight characteristics to be dried from a consistency of
less than about 30 percent and more preferably less than about 25 percent (when the web
is transferred to the drum 880), to a consistency of at least about 90 percent, and more
preferably at least about 95 percent (when the web is removed from the drum by creping)
at a web speed of at least about 4500 feet per minute, more preferably at least about
5000 feet per minute, and most preferably at least about 6000 feet per minute on the
Yankee drum.

In comparison, it is believed that the Yankee dryer speed for drying paper having
a continuous network and discrete domes as disclosed in U.S. Patent 4,637,859 and a
basis weight of at least about 10 pounds per 3000 square feet cannot be as high as 3500



according to Enbodinent 2 of the present invention. In Fig. 5 the sane
reference nunerals as those in Fig. 2 denote parts identical with or
corresponding to those in Fig. 2, of which no description wl] nmade.

Ref er enc&VQ\8%2448% 43 denotes a data conp ession part (corrp?gg@ﬁgﬁzo‘sf?eans)
for data conpression of the base band s'é)nal that is output fromthe nodem
22; 44 denotes a data expansion part (expansion neans) for data expansion
of a pl urai‘U t%, f facsimle signals disassenbled by the frane

di sassenbl the peper gty 18 afapsistensy s sbowt Hpercent tnahoat$0 on
means) t hagerts$ oh i ¥anlRe drns! Topically, tpapdr oTfthd fBe didvin FP TS S8RdeNn- part 43

and 46 de . dat a. expansi on. par. expansj gqn_neans), that has the sane
function gg&ﬁﬁ%\?m&wﬁff? ‘@gﬁf%?"é%@ﬁxa&%% gli’ lave a consIStRpGH UpopEansiser at i on
of this entodbk ¥enkeewriin dfeboiets60 péreehthehbout 70 percent. Withbe: Ueitpléthi®@by 1 has

been described above to send a facsimle signal containing control data
necessary theery Wisbelieved betifipaperof thatype shavwn il YD Ppteat4 582,859 ix diiedd a

facsi m | e wigiaheticFabrdiflict, TRELthE At Akee d ' | | dat a
has a | ar ger u%?er of bytes than.does %%erye%?r?fgg?hag?%foslﬁﬁﬁgﬂ%gssi bl e
to conmbin QQOB'F Bty of facsinmile signals into frane data as depicted in

Fig. 4. By cormi_éasi}il%% bas?. band .facsinil e si 2 als with the data
conpr essi on part?% tepdn Iormipg the paperstmctore @c?ﬁ‘l’?‘%ﬁ?é‘-ﬁﬂm@hs WehM8 can be
conbi ned ifrém the surfacel 875 with actinotor hkallei 1006; 23.sh6éwn in Figure 9A. Without being
16 . j expansi o r 44 and 46
connect ed iRy, ol irls BUFERel ut B Bherey MnHBLE b7 HE B BIEE 1o b
respect i vevsh 54nbylls, on de-dansifiese ab lnsst somegfortiensenfitbeweb aspeaiallyethesegnal s, so
that this el SRRt wes Whith Be hBSmpHMNE BPRE WebPaudtitlPaanblbesli ment 1.
Accordingly, the step of creping the web from the surface 875 with the doctor blade 1000
provides a web having a first, compacted, relatively thinner region corresponding to the
pattern imparted to the first face of the web, and a second relatively thicker region. In
general, the doctor blade has a bevel angle of about 25 degrees and is positioned with
respect to the Yankee dryer to provide an impac;t angle of about 81 degrees.

The paper structure 20 shown in Figure 2 exhibits forshortening due to creping in
both the continuous region 30 and the discrete regions 50. The creping frequency in the
region 30 is different than the creping region in the regions 50. Generally, the creping
frequency in the regions 50 is lower than the creping frequency in the continuous
network 30. '

In an alternative embodiment, the web imprinting apparatus 200 can comprise a
resin patterning layer 250 which defines a plurality of discrete web contacting top
surfaces 260 joined to the dewatering felt layer 220, as shown in the plan view of Figure
8C. In Figure 8C, the web contacting felt surface 230 is in the form of a continuous
network surrounding the discrete surfaces 260. Such an apparatus can be used to form a
paper web according to the present invention, wherein the paper structure comprises a
plurality of relatively thinner, discrete regions dispersed throughout a relatively thicker
continuous network region. |

In another alternative embodiment of the present invention, the web support
apparatus 200 can comprise a resin layer disposed on a foraminous background element
comprising a fabric of woven filaments. Referring to Figures 14A-15C, the apparatus

o



I nci dental |y, according to Enbodi nent 2, when the plurality of facsimle
signal s di sassenbled by the franme di sassenbling part 40 correspond to nth
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The difference between the first elevation 1231 and the second elevation 261 is less
than about thickness of the paper web when the paper web is transferred to the web
support apparatus 200. The continuous surface 260 and the discrete surfaces 1230 can be
disposed at the same elevation, so that the elevations 1231 and 261 are the same.
Alternatively, surface 260 can be slightly above the surfaces 1230, or surfaces 1230 can
be slightly above surface 260.

The difference in elevation is greater than or equal to 0.0 mils and less than about
5.0 mils. In one embodiment, the difference in elevation is less than about 4.0 mils (0.10
mm), more preferably less than about 2.0 mils (0.05 mm), and most preferably less than
about 1.0 mil (0.025 mm), in order to maintain a relatively smooth surface 24, as
‘described below.

The web support apparatus 200 shown in Figures 14A and 14B can be used to
form the paper web shown in Figures 10-13. Referring to Figure 10, the paper web 20
comprises a continuous network, relatively thinner region 30 corresponding to the
surface 260 and a plurality of discrete, relatively thicker regions 50 dispersed throughout
the continuous network region 30. The regions 50 correspond to the openings 270 in the
surface 260. Each of the relatively thicker regions 50 encircles at least one densified
region 70. . The densified regions 70 correspond to the surfaces 1230 of the woven
fabric 1220.

Referring to Figure 11, P can be at least about 0.35 mm, and preferably at least
about 0.44 mm. K can be less than about 0.20 mm, and more preferably less than about
0.10 mm.



corresponding to those in Fig. 2, of which no description will be made.

Ref erence nuneral 47 denotes a frane assenbling part (sending neans) by
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The through air drying apparatus 650 can be used to dry the web 545 to a
consistency of from about 30 percent to about 70 percent. U.S. Patent 3,303,576 to
Sisson and U.S. patent 5,247,930 issued to Ensign et al. are incorporated herein by

('1

reference for the purpose of showing suitable through air dryers for use in the practice of
the present invention.

The partially dried web 545 and the apparatus 200 are directed to pass through a
nip 800 formed between a pressure roll 900 and a Yankee drum 880. The continuous
network surface 260 and the discrete surfaces 1230 are impressed into the surface 547 of
the web 545 as the web is carried through the nip 800. An adhesive supplied by nozzle
890 is used to adhere substantially all of the substantially smooth surface 549 to the
surface 875 of the heated Yankee drum 880.

Figure 16 is a cross-sectional illustration of a paper web 20 showing a paper web
according to an embodiment of the invention, wherein the paper web has three fiber
layers designated 301,302, and 303. A paper web having a layered structure can be
made using the papermaking equipment and methods illustrated in Figures 8A,B and.
9A-C, or alternatively, those illustrated in Figures 14A,B and 15A-C.

While a single forming wire 542 is shown in Figure 94, it will be understood that
other forming wire configurations can be used in combination with one or more
headboxes, each headbox having a a capability of providing one or more layers of fiber
furnish, in order to provide a multiple layer web. U.S. Patent 3,994,771 issued to

<
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t er mi nal sabput 3 mill3eeters or more. The second layer 302 can comprise relatively short

papermaking fibers disposed adjacent the second surface 24 of the web. The relatively

short papermaking fibers in the second layer 302 can comprise hardwood fibers such as

Eucalyptus fibers having an average fiber length of about 1.5 millimeters or less.

p

The third layer 303 is disposed intermediate the first and second layers 301 and
302. The third layer can be a debonding layer characterized in having a void spaces 310
having substantially no fibers therein. Such void spaces are shown in the
photomicrograph of Figures 3 and 11.

In particular, the void spaces can be located in the relatively thicker regions 50. .
The third layer can comprise a debonding agent, such as ADOGEN® brand additive, to
reduce fiber to fiber bonds in the third layer 303, thereby facilitating opening of the fiber
structure in layer 303 to provide the void spaces 310. The third layer 303 can comprise
softwood fibers, hardwood fibers, or a combination of hardwood and softwood fibers.

In yet another embodiment, the layers 301 and 302 can each comprise relatively
short hardwood fibers, and the third layer 303 can comprise relatively long softwood
fibers. For instance, the layers 301 and 302 can each be predominately formed of
Eucalyptus fibers, and the third layer 303 can be predominately formed of relatively long
Northern Softwood fibers.

Alternatively, other methods can be employed to facilitate debulking of the web
or debonding of fibers intermediate outer layers of the web. U.S. Patent 4,225,382 to
Kearney et al. is incorporated herein by reference for the purpose of disclosing multiple
layer webs comprised of well bonded layers separated by an interior layer.



EVMBODI MENT 4 Enbodi nent 3 has been descri bed above to use fill data
as dummy data, white line data nay be used as the dummy data--this also
produceswdes/mdose effect as is obtainabl e with Enbodi nentPCXUS97/20649

19 When the white line data is used as dumy data, the
printed output will contain a blank at2X he pl ace concer ned. EMBODI MENT 5
Fi.g. 9 is a block diagramillustrating a facsimle signal transmtting

device according to Enbodinent 5 of the present invention. In Fig. 9,
since the sane reference nuneralBXAMRIIESe in Fig. 7 denote the parts

i dentical wwth or corresponding to those used therein, no description wll
be made of them Ref erence nuneral 55 denotes a buffer (storage
means) for tenporarily storing facsimle signals disassenbled by the frane
di sassenblAlhperpentages 38 weightopeseentages bassdon dry fiheraveight unless othereizas) whi ch,
when receiydiBded he frame detection signal indicative of a facsinle signal
havi ng been transmtted without being discarded during transm ssion,
supplies the nodem 22 with a facsimle signal disassenbled by the frane

di sassenbling part 48 and, when receiving the franme detection signal

i ndi cati vE&xainpte f:acsim |l e signal having been discarded during

transm ssion, supplies the nodem 22 with the preceding facsiml e signal

stored in the His exaniples provides a 3 Refee tissue avebunmicavitibthe g
and 58 den

ing buffer

st or age ' W fainction as that of the buffer 55,
P PR 14 aid AL

A 3% by weight aqueous slurry of NSK is made up in a conventional re-
pulper. A 2% by weight aqueous solution of the temporary wet strength resin
(i.e., National starch 78-0080 marketed by National Starch and Chemical
corporation of New-York, NY) is added to the NSK stock pipe at a rate of 0.2%
by weight of the dry fibers (Ratio of weight of wet strength resin to dry fiber
weight is 0.002). The NSK slurry is diluted to about 0.2% consistency at the fan
pump. Second, a 3% by weight aqueous slurry of Eucalyptus fibers is made up in
a conventional re-pulper. A 2% by weight aqueous solution of the debonder (i.e.,
ADOGEN® 442 ) is added to the Eucalyptus stock pipe at a rate of 0.1% by
weight of the dry fibers. The Eucalyptus slurry is diluted to about 0.2%
consistency at the fan pump.

Three individually treated furnish streams (stream 1 = 100% NSK; stream 2
= 100% Eucalyptus; stream 3 = 100% Eucalyptus) are kept separate through the
headbox and deposited onto a Fourdrinier wire to form a three layer embryonic
web containing two outer Eucalyptus layers and a middle NSK layer.
Dewatering occurs through the Fourdrinier wire and is assisted by a deflector and
vacuum boxes. The Fourdrinier wire is of a 5-shed, satin weave configuration
having 110 machine-direction and 95 cross-machine-direction monofilaments per
inch, respectively.

The embryonic wet web is vacuum transferred from the Fourdrinier wire ,
at a fiber consistency of about 8% at the point of transfer, to the web support
apparatus 200 having a foraminous background element comprising a woven
fabric 1220 and a web patterning layer 250 made of photosensitive resin. A
pressure differential of about 16 inches of mercury is used to transfer the web to
the web support apparatus 200. The foraminous background element is of a 5-
shed, satin weave configuration having 68 machine-direction and 3} Jross-



sel ecting neans) equi pped wth the sane function as that of the selector
56. Next, the operation of this enbodinent will be described bel ow.
Wile E | 3 and 4 each have been described to hav uration
i n which eé}ﬁpr ane data is discarded during transm ssi onqc%vusgm?rymshata S
output to the nodens 22 and 32, it is &4so possible to enploy a system
configuration in which the precedi ng facsimle signals stored in the
buffers 55 and 57 are output therefromto the nodens 22 and 33 when the

frame datgadhetdifeabnl Gdosbfiamonts s Sﬁi'cﬁs g machme dxrgﬂwh ffmenfl® buffers.

55 and 57 te the f tored t the f
o s ass e BRGE leeins & aboA) 22 R Ao 16¢ St paesmgieciion flaments | ||
20 y hfavmglmaﬂnater dhabove D2Stmm. Buchndfordniabed Vadkbriuad Rlepntabis he
precedi ng fac

| d t b . d 57, to the nod
Do and 33w rired by Asb R Coiinol, APl WisoBy om tho frame
di nbl | | d f th
f IrZﬁZSget elc'?lgon Sl gniﬁng%tgs?aggelzg?%l g%l Elngufﬁg&%trgavgeé]%g%c O ©
concer ned swefeced 26@ amitoa perjegied @rqan‘!!hicbslsdw)ween about 30Wnd1abomh40a schene,

too, it i I n;pﬁgw@g ff’@i\%}i occurrence
at the fa g%ﬁ?gpttger tﬁ;ﬁ%ﬁﬁ&aﬁfaﬂ% because_the_  prece %&gésﬁ mile
a

signal s c&levation 124 GeRtactng swiacs, ofythe. forgminops
(facsi m | elemdgitahd the dlevatibs 262 @Fithe ¢cntinaous mdworkAeln behtacting shﬁﬁébt using the

Embodi mong o0 Hateit Wb AR o7 "hvecoi venT 6 aﬁ. 0105 a
block  di agr amlel B i Hah&i8mé {AhS 'aﬂﬁzirﬁu.? b86'& prto{li%@ Wy gisgsupportcd

on the apparatus 200 and having a substantially smooth second surface 549, as

shown in Figure 15B. Further de-watering is accomplished by vacuum assisted

drainage and by through air drying, as represented by devices 600, 620, and 650,
until the web has a fiber consistency of about 65%.

Transfer to the Yankee dryer at the nip 800 is effected with a pressure roll
900. The surface 250 and the surfaces 1230 are imprinted on the first surface 547
of the web 545 to provide a patterned surface 547. Substantially all of the second
surface 549 is adhered to the surface 875 of the a Yankee dryer drum 880 using a
polyvinyl alcohol based creping adhesive. The nip pressure in nip 800 is at least
about 400 pli.

The web consistency is increased to between about 90% and 100% before
dry creping the web from the surface 875 with a doctor blade 1000. The doctor :
blade has a bevel angle of about 25 degrees and is positioned with respect to the
Yankee dryer to provide an impact angle of about 81 degrees; the Yankee dryer
is operated at about 800 fpm (feet per minute) (about 244 meters per minute). The
dry web is formed into roll at a speed of 650 fpm (200 meters per minutes).

The web made according to the above procedure is converted into a three-
layer, one-ply toilet tissue paper. The one-ply toilet tissue paper has a basis
weight of about 17.5 pounds per 3000 square feet, contains about 0.02% by
weight of the temporary wet strength resin, and about 0.01 % by weight of the
debonder.



devi ce according to Enbodi nent 6 of the present invention. In Fig. 10, the
sanme reference nunerals as those in Fig. 7 denote the parts identical with
or corregpesnidesl) to those used therein, and hence no des@CGRUSIER064P| | be
gi ven of them Ref erence nuneral 59 denotes a buffer (signal
selecting neans) for tenporarily stori2sg facsimle signals disassenbl ed by
the franme disassenbling part 48, 60 denotes an ECL detecting part
(detecting neans) for detecting an end code EQOL of each facsim |l e signal

di sassenbl ed bimpdreantly anthe desdting wakiphy tisprr papéBis a6 , Gbsstbemt &fd a | i ne

dat a generat i [ |, ecfy n whi en, r.ecei ving a
frame det E‘ﬁaib nf%iag%]ea%gitﬁize? ctést'i:u:%/'e € gng‘z}?gﬁ#ﬂee wfﬁg?ﬁmeh@bpw&gbeen :
transm tt charagtemssigs: bei ng di scarded during transmi ssion, causes the buffer
59 to output the facsimle signals stored therein to the nodem 22 and

whi ch, when r eBapisiWeight:f r ame det edi- oW/30§rsaift. (285 gavsqueneter) a facsinile
signal having_been djscarded duri n% é)ransm’ ssion, inserts predeterm ned
line data bet MAsEORHEPERd codes ECS-@MilsHO.G136nckes)e si gnal s detected by

the EQL : .o . 21, detecting part
60 and then caBUDEREDf acsimi|e siGPRBeVephiRcediMStAr 1o the modem 22.

Ref erence nunegal. 62.d t a buffer (signal selecting neans) equi pped
with the same ﬂ#@ﬁ%’ﬁgé@n%ﬁat of the buffer 59; 63 denotes an ECL
detecting partofg{ﬁ,?a%gtz?ng means) eqgapped with the sanme function as that of
the EOL detecting paft 60; and 64 denotes a |ine data generating part
(signal sel ecydcd'®ABsthn&3Ui Pped with the same function as that of the

line data generating part 61. Next, the operation of this
enbodi nent wi | bf hafstedqr i bed bel ow.1970
Smoothness Ratio: - 1.20
Example 2:

This example provides a 2 layer tissue web made with the papermaking
apparatus shown in Figures 14A,B and 15A-C. :

A 3% by weight aqueous slurry of NSK is made up in a conventional re-
pulper. A 2% solution of a temporary wet strength resin (e.g. PAREZ® 750
marketed by American Cyanamid Company of Stanford, Ct.) is added to the NSK

_stock pipe at a rate of 0.2% by weight of the dry fibers. The NSK slurry is
diluted to about 0.2% consistency at the fan pump. Second, a 3% by weight
aqueous shurry of Eucalyptus fibers is made up in a conventional re-pulper. A
2% solution of the debonder (i.e., ADOGEN® 442 marketed by Witco
Corporation of Dublin, OH) is added to the Eucalyptus stock pipe at a rate of
0.1% by weight of the dry fibers. The Eucalyptus slurry is diluted to about 0.2%
consistency at the fan pump.

The two furnish streams (stream 1 = 100% NSK / stream 2 = 100%
Eucalyptus) are mixed in the headbox and deposited onto a Fourdrinier wire 542
to form an embryonic web containing NSK and Eucalyptus fibers. Dewatering
occurs through the Fourdrinier wire and is assisted by a deflector and vacuum
boxes. The Fourdrinier wire is of a 5-shed, satin weave configuration having 110
machine-direction and 95 cross-machine-direction monofilaments per inch,
respectively.

~



Since this enbodinment is identical in construction with Enbodinent 5 and
ot hers except the buffers 59, 62, the ECL detecting part 60, 63 and the

| ine dat ting parts 61, 64, the follow ng descri pt e madé
mai nly ofﬁogg}gﬁ{)ger ations of the buffers 59, 62, the ECQL e‘?@‘o’ﬁ’h@ %arts
60, 63 and the line data generating pagts 61, 64. That is, when
supplied with base band facsimle signals fromthe franme disassenbling
parts 48 and 52 the buffers 59 and 62 store the base band facsimle

signals on a gﬁ)}? q,ep@,g ?st?aﬁlsﬁ‘?ﬁli%d?ﬁtﬂ AF‘#%"P%Y]W%‘ aﬁberAnd when

t he base band ac e sig S are us store ers 59 and 62

on the worensisfeRgyrof abaut %/0 ag Fh? noant ofdraasfer.nty »Hweb §umrta¢maﬁalscﬂﬂoect t he

end codesg n@iixgtb%@ﬁsmshb 122008 9 web p attermn?"?’a P8P Ha»m?]gg%et erm ned
flag of the frane gcatlngt t the

et gfct n gégnal S is HIevel
facsimil ecg’f“b‘?’t’é’f"s% ‘been transmitted without being discarded

bt o0 5o andbE sHHyoi ot b8 i€ BRAERCE A AP PRRA Rl JiR0ST BbeS ™ e o
to the nodemsistaryafabod:8%hatibe point mﬁemsferetophemtamtm 260) td pmgidefa t he frane
det ectionyai,g03 Jxagﬂxgsa ﬁgwnﬁal %&m'xﬁa&bs&m i S@aﬁm&fg%gmacs' mle

si gnal concerne car de I ng transm i me

i nterval apéeguehce it/ %@ﬁlm@ WG%@@ZW FAg. 11) of
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adj acent pfaagk laiﬁféteﬁizﬂ Mhsouttlfselnbhda%f Qﬁérébrgﬁi@eieattb REhnbef Hié wéff | nser Ei )
regener a at a
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cause the
cross-machine direction filaments having a diameter of about 0.21 mm. Such a

foraminous background element is manufactured by Appleton Wire Company,
Appleton, Wisconsin.

The web patterning layer 250 has web contacting top surface 260 having a
projected area which is between about 30 and about 40 percent of the projected
area of the apparatus 200. The difference between the elevation 1231 of the web
contacting surface 1230 and the elevation 261 of the surface 260 is about 1 mil
(0.001 inch, 0.0254 mm).

Further de-watering of the web 545 is accomplished by vacuum assisted
drainage and by though air drying, as represented by devices 600, 620, and 650,
until the web has a fiber consistency of about 65%. Transfer to the Yankee dryer
is effected at the nip 800 formed between a pressure roll 900 and the Yankee
dryer drum 880.

The surface 250 and the surfaces 1230 are imprinted on the first surface
547 of the web 545 to provide a patterned surface 547. Substantially all of the
second surface 549 is adhered to the surface 875 of the a Yankee dryer drum 880
using a polyviny! alcohol based creping adhesive. The nip pressure in nip 800 is
at least about 400 pli.

The web consistency is increased to between about 90% and 100% before
dry creping the web with a doctor blade 1000. The doctor blade has a bevel angle
of about 25 degrees and is positioned with respect to the Yankee dryer to provide
an impact angle of about 81 degrees; the Yankee dryer is operated at about 800



facsimle signals of the rewitten contents to be fed to the nodens 22 and
32. . : As will be seen fromthe above, according to this Enbodi nent 6,
even if WP a containing image data is discarded duriBCE/USE286#89SSi ON,
predetermned |line data (facsimle signals stored on the word-by-word
basis) is provided as a substitute for2fhe discarded frame data to the
facsimle termnals 21 and 32; that is, the end codes EOL are detected and
data between the end codes EQL are all rewitten into predeterm ned |ine
data. Herfpm (festipsr mimpiellahoutt24dmetersqer sumee)a The deyrpkebis forged smbng but

roduces ' | radation as conpared wth
p %Bll‘iifa@ﬁéedgi%‘%p ﬁﬁﬂggﬂoﬁkm&%ﬁué?ﬂ mp

Enbodi ments 3 throu Enbodi ment 6 has been
descri bed aboVEhd web! &convérttedddtmodde bithe- s b [ may be used
as the line data--thi \ﬁi}l SO opguc slattﬁ% %iﬁkeametﬁ\ﬁegc%&egs&?%ﬁ%&ﬁnabl e-wth
Enbodi ment® Basis Weight of\ghaRt 158 eT 000, Sguare doct e containmababat a, the
printed oWLqR%% of the teraporary wet siobritk rédin t2hé aBbRCE0 PRNGEMHRESbbondiEYBOD VENT 8
Fi g. 12is@1 |l ock diagramillustrating a facsimle signal transmitting
devi ce acc6rding to Enbodi nent 8 of the present invention. In Fig. 12 the

sanme ref | Y [ 0 denot e the.parts ]dentical
with or gghr%[}g%)??% n%‘bﬁ’oeﬁ%ﬁ%ggegsl%gﬂ?hg?sghengmcﬁggtahr; @gélﬁq?sph nwll be
gi ven of tissyg. Each ply hastbe folloving propsrties: 65 denotes a |ine data inserting
part (signal selecting means) which, when receiving a frane detection
signal indicating that the facsimle signal concerned has been transmtted
w t hout being djst ed during tra 1. SSLon, causes the buffer 59 to apply
the facsinile styhal’ ¥%red therei n{]ig]lbf%oo sq ft (20.8 gm/sq. meter).

23 Macro-Caliper: 11.4 mils
Bulk Density: 0.07 gram/cubic centimeter
Surface Smoothness
of surface 22: 850
Surface Smoothness
of surface 24: 1006
Smoothness Ratio: 1.18
Example 3:

This example provides a 2 ply tissue paper, each ply having 3 layers, and each
ply made with papermaking apparatus of the type shown in Figures 8A,B

and 9A-C.

A 3% by weight aqueous slurry of Northern Softwood Kraft (NSK) fibers
is made using a conventional re-pulper. A 2% solution of the temporary wet
strength resin (i.e., National Starch 78-0080 marketed by National Starch and
Chemical corporation of New-York, New York) is added to the NSK stock pipe
at a rate of 0.2% by weight of the dry fibers. The NSK slurry is diluted to about
0.2% consistency at the fan pump. Second, a 3% by weight aqueous slurry of
Eucalyptus fibers is made up using a conventional re-pulper. A 2% solution of
the debonder (i.c., ADOGEN® 442 marketed by Witco Corporation_of Dublin,



t he nodem 22 and whi ch, when receiving a frame detection signal indicating
that the facsimle signal concerned was discarded during transm ssion,

inserts thgoshiesi Ml e signal of the preceding or follow ngcrisdRebet ‘ween’
the end codes EOL of the facsimle signals detected by the EOL detecting

part 60 and causes the resulting facsiggle signal to be fed to the nodem
22. Ref erence nuneral 66 denotes a line data inserting part (signal
sel ect | ng neans) having the sane function as that of the |line data

nsertin Raxic SHRE ,ew) Il be
Idegc; [ Ibeg (Eq fs ddded to one OW alr%hﬁl rren{pgéé Qﬂ;an%fl%bﬂ een ggggfcr \leed
above i nséh¢ Q’I‘Ygf bsseciThe Eucqlms aiélfra‘( igdinted te abaytf.2% @Pﬂﬁ&lﬂc}’l & thit scar ded

during tr@mspimgpl on, it is also possible to enploy a system configuration
in which the line data inserting parts 65 and 66 each insert , as the line

dﬁt af t he 8recmﬂemdmid\fauyluwedgmfn$slmm§ame (stedaginid- 100%A9SICNdHeaRl Y each or
t

t h?s rﬁrsrf an%:e /S%%ggx%@g cé)\ﬂé& %ﬁedeggnlg%éﬁl’ts o?mog Iog%eg‘hcgpyﬁ’gggﬁjlﬁegt si gnal t(r;
be i nsert separatesheough the haadhoneandndapositest ontata Fourdtihier mireetol formrasal i n
which to ifee r&yérf%@s%b dts cohidiidh gam;:én&hﬁﬁ@gﬁué dgatygy gagg%‘ﬁﬁ%@d W th

fill data e reverse ca data, for

i nst ance, Ezcalypiusdayer sad jap Nphdayess th dhe Bwfﬁgmﬁhcm mle
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more cl os related to i.scar na in the cases -
of Enbodi r%e%leg g, peave ¢ Zhﬁy %ﬁf@ aghnﬁéﬁre E'E‘?gg PS5t he i mage
dedr adat i mmchmeﬂwﬁ@ﬁbﬁﬁfd’ﬁoﬁlaments per ikshgrespectivelya bl ock diagramillustrating

a facsimle signal transmtting device according to Enbodiment 9 of the
present i nventihsrembryomic gvet webtif drapsfemed fromethe fourdrinierrwirs; atis fibkwse in Fi g.

12 denot e chiiiiehty ¢ atofeB4d Ahe Phi oP andiEy 15 RS %nPﬂoﬁQpﬁMZWed

t herei n; hence, descr i on
ha.vmg a ewatenng iJeID aner 2% anda photosensmve resm web patterning layer

The dewatering felt 220 is a Amflex 2 Press Felt manufactured by Appleton
Mills of Appleton, Wisconsin. The felt 220 comprises a batt of polyester fibers.
The batt has a surface denier of 3, a substrate denier of 10-15. The felt layer 220
has a basis weight of 1436 gm/square meter, a caliper of about 3 millimeter, and
an air permeability of about 30 to about 40 scfm.

The web patterning layer 250 comprises a continuous network web
contacting surface 260 having an projected area of about 30 to about 40 percent
of the projected area of the web support apparatus 200. The difference between *
the elevation 261 of the surface 260 and the elevation 231 of the felt surface 230
is about 0.005 inch (0.127 millimeter).

The embryonic web is transferred to the apparatus 200 to provide a web
545 supported on the apparatus 200 and having a macroscbpically monoplanar,
substantially smooth. surface 549. Transfer is provided at the vacuum transfer
point with a pressure differential of about 20 inches of Mercury.

Further de-watering is accomplished by vacuum assisted drainage, such as
by apparatus 620, until the web has a fiber consistency of about 25%. The web
545 is then carried adjacent the steam hood 2880-and into the nip 800 formed
between a vacuum pressure roll 900 and the Yankee dryer drum 880.



Ref erence nuneral 67 denotes a coding ability changing part (sending

24 nmeans) whereby a control signal representing the codin schene
of the WA terminal 21, contained in the facsinile RGHHSR720

changed froma two- dinensional to a one-di nensional coding system and 68
denotes a coding ability changing partz?sendi ng nmeans) comon in function
to the coding ability changing part 67. Next, the operation of
this enbodi ment will be described bel ow Whi | e Enbodi nents 1

t hrough 8 makdhesuyface 26Lisamprisfedrintoctbe surfadeci47onfdheweb P45 atrthefnip he

facsinmleg bg:}ﬂi ’f)géosgxn%]th@%b%S éﬁd w%ﬁ& IYa Qra?\gO@b tﬂg een the |
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O en e ey s Reressra: tol At 1L, abbit Shof efore i) F@E%fgﬁdat Con T,
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the above ﬂﬁ%@f&ﬂoﬂ&4@m&@&§mﬂ‘ﬂeﬁﬁe&y webgs fttiedntBRbh bf & spe‘é@ang' ng

parts 67 hange the control SignalS indicating the codi'ng systens
of the fa®§P ﬁ@lﬁlmterm nals 21 and 32 fromthe two-dinensional to the

one- di-nensi onal__codi st e The, one L codi n temis adbpt ed
whén the cont r ginedy I ° g]’gtﬁ@r %ﬂ@ly%aﬁklagéﬂerﬂapg’?@yﬁiﬁal s 21 and 32
I ndi cat es cohnpriving thiee fiber layersdﬂhemwoqmgatoxht)ﬂssng papert comjains about

1.0% of the temporary wet strength resin and about 0.1% of the debonder.

Each ply has the following properties:

. Basis Weight: 9.8 1b per 3000 sq. ft (15.9 gm/square

meter)

Macro-Caliper: 6 mils

Bulk Density: 0.10 grams/ cubic centimeter

Surface Smoothness

of surface 22: 740

Surface Smoothness

of surface 24: 960

Smoothness Ratio: 1.30
Example 4:

This example provides a tissue web made with the papermaking
apparatus of the type shown in Figures 8A,B and 9A-C.



The one-di nensi onal codi ng system nenti oned herein is a systemt hat

encodes facsimle signals every line. As is evident fromthe above,
accor di ngof ,ztlmgs Enmbodi nent 9, since the coding system gipigrdoassi M | e’
term nal s 25519 and 32 is switched fromthe two- dinensional to f%e 4

one-di nensi onal coding system the infiguence of the discarded facsimle
signal is localized, and as a result, the preceding and

25 _ succeeding facsinmle signals are free fromthe influence of
t he di scarded A 8%y Weight &quedad slufr b NRfthétn! Soffwdoll Nahft iERHEE h@{h of image
odi ng system

degradati on t han th case,of usin e two-di nensional, ¢ .
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ti me capaci t {fhectwmndndigidpailyt t@ted furnish strblems (sttdam Qper BO0SHINSK; t hi s
enbodi ne Ll ' I L e Enhodi nent, 9. has been
descri beg& %%%\l% e ?QO%%%%@B ﬁﬁ%ggoﬁgﬁ% through the\macllbox a'i';ﬁ cféposx{%d onto
: a Fourdrinier wire to form a single-layer web of NSK fibers and coated :
Eucalyptus fibers, the Eucalyptus fibers being coated with debonder.
Dewatering occurs through the Fourdrinier wire and is assisted by a deflector and
vacuum boxes. The Fourdrinier wire is of a 5-shed, satin weave configuration
having 110 machine-direction and 95 cross-machine-direction monofilaments per

inch, respectively.

The embryonic wet web is transferred from the Fourdrinier wire, at a fiber’
consistency of about 8% at the point of transfer, to a web support apparatus 200 -
having a dewatering felt layer 220 and a photosensitive resin web patterning layer
250.

The dewatering felt 220 is a Amflex 2 Press Felt manufactured by Appleton
Mills of Appleton, Wisconsin. The web patterning layer 250 comprises a
‘continuous web contacting surface 260. The web patterning layer 250 has a
projected area equal to about 35 percent of the projected area of the web support
apparatus 200. The difference in elevation between the top web contacting
surface 260 and the first felt surface 230 is about 0.005 inch (0.127 millimeter).

The émbryonic web is transferred to the web support apparatus 200 and
deflected in a first deflection step to form a generally monoplanar web 545.
Transfer is provided at the vacuum transfer point with a pressure differential of
about 20 inches of mercury. Further de-watering is accomplished by vacuum
assisted drainage until the web has a fiber consistency of about 25%. The web
545 is carried by the web support apparatus 200 adjacent to the steam hood 2800
and into the nip 800 formed between the vacuum pressure roll 900 and the
Yankee drum 880. The web 545 is then compacted against the compaction
surface 875 of the Yankee dryer drum 880 at a compression pressure of at least



systemof the facsimle termnals 21 and 32,- it is also possible to change
the, m njimm scanning tine capacity of the facsimle termnals 21 and 32.
That i s, W8S/2H4P8 num scanning tine capacity is a capacity PEBUSY#SS4sent s
the image data processing tine per line (processing tine for decoding,
processing time for printing, and so fo¥lth) at the facsimle termnals 21
and 32. Wien the image data transmtting tinme is shorter than such a
processing time, processing of each |line cannot be conpleted in tine.

For exanphkmut #ae plit e mho'énag sigedol based seeping adhesiveds usmsldio adhére thdrove-
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transmt abﬁ;ggo%atb;fgp dgy, sreping the web from the surface of the dryer drum 880 26
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scanni ng fpmr§200 meters perminutéddhene i ncreases the nunber of pieces of data

transmtted per line, and hence |qcalizes the influence of the discarded
facsi mle si ghBe Webds gpaysried tomipyidea singledayes twerplyhagvtiskugpagen i on as

conpar ed phétpidiade #RBiply bathciss@é Paperaiil Adbd¥R Weight aivBPRIGMshhdd 1
. per 3000 sé;uare feet, and contains about 0.2% by weight of the temporary wet
strength resin and about 0.1% by weight of the debonder.

The resulting two-ply tissue paper is soft, absorbent, and is suitable for use as a -
bath tissue.

The tissue web has the following properties:

Basis Weight: 12.6 1b/3000 sq ft (20.5 gm/sq meter)
Macro-Caliper: 8.8 mils
Bulk Density: 0.092 gram/cubic centimeter
Surface Smoothness
of surface 22: 890
Surface Smoothness
of surface 24: 1050
Smoothness Ratio: - 1.18
PROPHETIC EXAMPLE:

The following prophetic example illustrates a method of making 2 ply
tissue paper using a commercial size papermaking equipment of the type shown in
Figures 8A,B and 9A-C. .



Al t hough Enbodi ments 1 through 10 have been described above to have both
of sending and receiving neans, they may also have only either one of the _
sendi ng a9d ogef@5Vi Ng nNeans. | NDUSTRI AL APPLI CABI LI TY PCTIUS%O&E.SC“ bed
above, the facsinmle signal transmtting device and the facsimle signal
transmtting method according to the pr¥sent invention are suitable for
improving the facsimle signal transm ssion efficiency in the transm ssion
of facsimle signals over an ATM network, packet communi cation network or

tCE 2 I :v: ke. A 3% by weight aqueous slurrr of Nortg?nmtstolﬁwooccilelflﬂafci és rcnggr% }1? in ng tirst
storage méaf vergnonél x{e&ﬂﬁheé ﬁ%ﬁeﬁ%ﬁﬂ’t"g emperagh et stirngth 168in (e.om a
transm t t IPAREZ®<I50i ma'ketbdrbmmmbncatr Gymmrhﬂ lcO@lofmﬁﬁfoffSﬁnf&Gn ETI%% Ing franme
??;ﬁs lrjnyt tC%Emé ggglleﬁn e st%g%rﬁqﬁé Y%E %1{ 0?%?’2%1 tﬁ& f&eré'l | s stored
in said f |N§i shuryyis giluted 40 gb Qlﬁd) 2%rcongistepeyt ati the faapuing.r Semmdai 3aypnto a
transm ssipgnvtigheaqueseLiiuiry f RRAR PR  fibers is made up using a conventional

re-pulper. A 2% solution of the debonder (i.e., Adogen® 442 marketed by Witco

Corporation of Dublin, OH) is added to the Eucalyptus stock pipe at a rate of

0.1% by weight of the dry fibers. The Eucalyptus slurry is diluted to about 0.2%

consistency at the fan pump.

The two individually treated furnish streams (stream 1 = 100% NSK;
stream 2 = 100% Eucalyptus) are mixed through the headbox and deposited onto
a Fourdrinier wire to form a .single-layer web of NSK fibers and Eucalyptus
fibers, the Eucalyptus fibers being coated with debonder. Dewatering occurs
through the Fourdrinier wire and is assisted by a deflector and vacuum boxes.
The Fourdrinier wire is of a 5-shed, satin weave configuration having 110
machine-direction and 95 cross-machine-direction monofilaments per inch,
respectively. :

The embryonic wet web is transferred from the Fourdrinier wire, at a fiber
consistency of about 10% at the point of transfer, to a web support apparatus 200

having a dewatering felt layer 220 and a photosensitive resin web patterning layer :
250. .

The dewatering felt 220 is a Amflex 2 Press Felt manufactured by Appleton
Mills of Appleton, Wisconsin. The web patterning layer 250 comprises
continuous web patterning layer 250 having about 69 bilaterally staggered, oval
shaped openings 270 per square inch of the web contacting surface 220. The web
patterning layer 250 has a projected area equal to about 35 percent of the
projected area of the web support apparatus 200. The difference in elevation
between the top web contacting surface 260 and the first felt surface 230 is about
0.005 inch (0.127 millimeter).

The embryonic web is transferred to the web support apparatus 200 to form
a generally monoplanar web 545. Transfer is provided at the vacuum transfer
point with a pressure differential of about 20 inches of mercury. Further de-
watering is accomplished by vacuum assisted drainage until the web has a fiber
consistency of about 30%. The web 545 is carried by the web support apparatus



receiving said frane data when it is provided by said transmtting neans
onto said transmssion |ine and for disassenbling said frane data. Into a
pluralitwwobseiexsi mle signals; second storage neans for BCWUSHTRO64EN €i n
said plurality of facsimle si gnal s di sassenbl ed by said receiving neans;
and signal selecting nmeans which, when3} ecei vi ng a frame detection si gnal
i ndicating that said frane data provided on said transm ssion |ine has
been transmtted w thout being discarded during transm ssion, supplies a
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facsi m | e metergpat minlite)assenbl ed by sai d receiving neans; second storage

means for storing therein said plurality of facsimle signals fpanded by
sai d expandi n§heswetsis converted to provide a two-ply bath tissue paper. Each ply o

the two-ply bath tissue paper can have a basis weight about 12.5 pounds per 3000
square feet, and contains about 0.2% by weight of the temporary wet strength
resin and about 0.1% by weight of the debonder. The resulting two-ply tissue
paper is soft, absorbent, and is suitable for use as a bath tissue.

ANALYTICAL PROCEDURES

Measurement of Thickness and Elevation of Paper Features:

The location of the plane 23 of the region 30, the thickness of the region 30
and the thickness of the region 50 are determined using photomicrographs of
microtomed cross-sections of the paper web. An example of such a
photomircrograph is shown in Figure 3, where the location of plane 23 is
indicated, along with the thickness P of region 50 and the thickness K of region
30.

Ten samples, each measuring about 2.54 by 5.1 centimeters (1 inch by 2
inch) are choosen randomly from a sheet or roll of tissue paper. If ten samples
cannot be obtained from a single sheet, then additional sheets made under the
same conditions (preferably the same parent roll) can be used.

Microtomes for each sample are made by stapling each sample onto a rigid
cardboard holder. The cardboard holder is placed in a silicon mold. The paper

E . »



and signal selecting nmeans which, when receiving a franme detection signal

I ndicating that said frane data provided on said transm ssion |ine has been
t ransm t kgg olhisgout bei ng di scarded during transm ssion, SpERUESRES
receiving facsimle termnal with the ol dest one of said plurality of
facsimle signals expanded by said exmandi ng neans and, when receiving a
frame detection signal indicating that said frame data was di scarded
during transm ssion, supplies said receiving facsimle termnal with a
facsi m | esghlRdb ififkfses PORRsRUsich dseRb@sh bhowpslyRier idhefat@raisy | e signal s
stored in alugeeifcond st or age neans. 3. A facsimle signal

transm tt FIYEE e conprising: transmtting neans for outputting onto a
transm ssion kLin si_m i s.provwided . froma transmtting facsimle
terminal ; recé?\?%ﬁé’g 15nrg§h%otf° }?“g@é@l %%ﬁgs‘@é’i“&“f’%c i '*@Pﬁ%ﬁsdﬁlgpge_ en they
are provi feeth the silicod moldnrivr to imymerstandn photopelyimer thersampld issarked | ne; and
signal se ti 18R oi | LY i si gnal

i ndicating t %i[wesm fa(%\{lqhﬁgce Sl n%‘ftgﬁﬁ%\%é%ng%&ggﬁeﬁg%f%ﬁ&i on line
have beenPrafesably, thessame rﬁfer%emménﬁghﬁzeédamwﬂmmlamym(mngmi on,

suppl i es  a) aeLParibus Sedtidmal m‘w@(a.gm%mg%wm sampft JfaRsweb b, Signal s
recei ved by said receiving neans and, en receiving a franme detection

si gnal i ndi catThegatiphd issplaced iraimbdel 860ynAttoney soldiI8C tedRehesiodi NY
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char act er repovadnfromathe ssamgles iig rsticess diyethei miprotomesumil tapstsothi sukfackat a as sai d

dumy da ears. 5. Afacsinmile signal transmtting device as clained
in claim 3, csTmaract erized in that said signal selecting neans outputs

white line dag@sﬁ?ﬁicﬁﬁi AumBe¥TBY sHéis%re removed ffom fhd SERBIE] 46> ik G2

'tzgansm ttlvn ouse\{'tlagcignsc oorpo El'lles nggér tvge%ns(g?gF ti& gange%(r})s may be accurately
reconstructed. For the embodiment described herein, slices having a thickness of
about 60 microns per slice are taken from the smooth surface. Multiple slices

may be required so that the thicknesses P and K may be ascertained.

A sample slice is mounted on a microscope slide using oil and a cover slip.
The slide and the sample are mounted in a light transmission microscope and
observed at about 40X magnification. Photomicrographs are taken along the
slice, and the individual photomicrographs are arranged in series to reconstruct
the profile of the slice. The thicknesses and elevations may be ascertained from
the reconstructed profile, as illustrated in Figure 3, which is a photomicrograph of
a cross-section of a paper structure of the type illustrated in Figures 1 and 2.

The thicknesses are established using Hewlett Packard ScanJet IIC color
flatbed scanner to scan the photomicrograph and store the photomicrograph in a
picture file format on a personal computer. The Hewlett Packard Scanning
software is DeskScan II version 1.6 . The scanner settings type is black and white
photo. The path is LaserWriter NT, NTX. The brightness and contrast setting is
125. The scaling is 100%. The file is scanned and saved in a picture file format
on a Macintosh IICi computer. The picture file is opened with a suitable photo-
imaging software package or CAD program, such as PowerDraw version 6.0,
available from Engineered Software of North Carolina.

Referring to Figure 3, the thicknesses of the region 30 and 50 are indicated
by circles having their diameters labeled K and P, respectively. First, the largest

-



for outputting onto a transmssion line facsimle signals provided froma
transmtting facsimle termnal; receiving neans for receiving said

facsini | WOBYEMBF s when they are output by said transnmitti RETHERHI6EKt o
said transm ssion |ine; storage means ﬁgr storing therein said facsimle
signals received by said receiving neans; and signal selecting nmeans

whi ch, when receiving a frane detection signal indicating that said
facsimle signals provide n said .transm ssion, line have been transmtted
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codes. 50 disposed between relatively thinner portions of a region 30 are investigated.
For each case where a relatively thinner region 30 is identified on each side of a
relatively thicker region 50, the line representing plane 23 is drawn. If this line
intersects the region 50 in at least 25 percent of the occurances, then the paper
from which the samples where taken is said to have relatively thicker regions
disposed in the plane of the relatively thicker region, according to the present
invention. For instance, if the ten samples yield 50 occurances of a a relatively
. thinner region 30 on either side of a relatively thicker region 50, then the
relatively thicker regions 50 are said to be disposed in the plane of the relatively
thinner region 30 if and only if the line drawn representing plane 23 intersects the
the thicker region 50 in at least 13 of the 50 occurances.

»~

Surface Smoothness:

The surface smoothness of a side of a paper web is measured based upon
the method for measuring physiological surface smoothness (PSS) set forth in the
1991 International Paper Physics Conference, TAPPI Book 1, article entitled
"Methods for the Measurement of the Mechanical Properties of Tissue Paper” by
Ampulski et al. found at page 19, which article is incorporated herein by
reference. The PSS measurement as used herein is the point by point sum of
amplitude values as described in the above article. The measurement procedures



8. Afacsimle signal transmtting device as recited in claim?7,
characterized in that said signal selecting neans inserts fill data as said
30 predeterm ned |ine dat a. 9. Afacsimle signal

transmitt Wi e as recited in claim7, characterized iPCI/S27/206490
signal selecting nmeans inserts white |ine3@ata as said predetermned |Iine
dat a. 10. A facsimle signal transmtting device as recited in
claim7, characterized in that said signal selecting neans inserts, as
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recei ved. f.aGs ransmt.tin yi.ce as recited in
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signal tran reC| e one of alns roug
characteri 235‘1&%%5@"%%@ ?@‘@a‘?‘ﬁg‘fﬁ NS | e si gnals onto said
transm ssion |i s .adds ncer ned. one of_ said
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termnal ar Qfgcﬁﬁﬁl% Samples lgmg VIEW brand software avaxlable

from Nanonal Instruments of Austin, Texas. Each amplitude spectrum is

generated using the "Amplitude and Phase Spectrum.vi" module in the

LABVIEW software package, with "Amp Spectrum Mag Vrms" selected as the

output spectrum. An output spectrum is obtained for each of the 10 samples, '

Each output spectrum is then smoothed using the following weight
factors in LABVIEW: 0.000246, 0.000485, 0.00756, 0.062997. These weight
factors are selected to imitate the smoothing provided by the factors 0.0039,
0.0077, .120, 1.0 specified in the above article for the SAS program.

After smoothing, each spectrum' is filtered using the frequency filters
specified in the above article. The value of PSS, in microns, is then calculated as
described in the above mentioned article, for each indii_ridually filtered spectrum.
The Surface Smoothness of the side of a paper web is the average of the 10 PSS
values measured from the 10 samples taken from the same side of the paper web.
Similarly, the Surface Smoothness of the opposite side of the paper web can be
measured. The smoothness ratio is obtained by dividing the higher value of
Surface Smoothness, corresponding to the more textured side of the paper web,
by the lower value of Surface Smoothness, correspondmg to the smoother side of
the paper web.

Basis Weight:
Basis weight is measured according to the following procedure.

The paper to be measured is conditioned at 71-75 degrees Fahrenheit at
48 to 52 percent relative humidity for a minimum of 2 hours. The conditioned
paper is cut to provide twelve samples measuring 3.5 inch by 3.5 inch. The »



signals fromsaid transmtting facsimle term nal and preceding facsimle
signals . are conbined into frane data; said frane data is output onto a
t ransmi sWa82W9ne; when provi ded onto said transm ssion | PGEUSYRO6HY r ane
data is received and disassenbled into a plurality of facsimle signals;
said plurality of facsinmile signals ar¥ stored; when a frame detection
si-gnal is received which indicates that said frame data provided on said
transm ssion |ine has been transmtted w thout being discarded during
t ransm ssisamples e @itdsis samples ¢t adimad Vpﬂuaauutab}e plessugé platsseutter.emtichacsi il e
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cor r espong Rgstt13 ddditional Mirfiteset 7126 75 F dhd4806652 gefdent MirhRityl gnal s is out put
to said receiving facsimle termnal. 4. A facsimle signal

transmtting ndhed® pipetackrs tﬁenaséxghécbomhg:aﬁbmtedmnhbﬁbalf&ama. fThansm tting
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i ndi cat es that frane rovid d on said transm ssion .l i,ne has been
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sai d pl ur plytiy cafculatehindesits 6ﬂp&mdsl;er Si0f0adquare feut, msingtthe foll®@eingvi ng
facsimle %Iﬁaang nal; and when a frame detection signal is received which
i ndi cat es t{ Sai d frame data was discarded during transm ssion, a
facsimle signal corresponding to the ol dest one of said

Weight of 12 ply stack (grams) x 3000 x 144 sg inch per sq ft.
(453.6 gm/1b) x (12 plies) x (12.25 sq. in. per ply)

or simply: Basis Weight (1b/3,000 fi2) =
Weight of 12 ply stack (gm) x 6.48

Macro-Caliper or Dry Caliper:

The Macro-Caliper or dry caliper is measured using the procedure for
measuring dry caliper disclosed in U.S. Patent 4,469,735, issued Sept. 4, 1984 10
Trokhan, which patent is incorporated herein by reference.

-~

Bulk Density:

Bulk Density is the basis weight of the web divided by the web's macro-
caliper.

Absorbent Capacity:



stored facsimle signal is output to said receiving facsimle term nal.

15. Afacsimle signal transmtting nethod wherein: facsimle signals

provi ded vpégg;kfgogransm tting facsimle termnal are out pUtP@fﬁ.@D@O

transm ssi on I ne; when output onto said transm ssion |ine, sali ?ac3| mle
signals are received; when a franme det38ction signal is received which

I ndi cates said facsi m' |l e signals provided on said transm ssion |ine have
been transmtted wthout being discarded during transm ssion, said

recei ved facsma&omeaﬂaap%cn@yefa%bmheisﬁxewsﬁfg%yﬂaﬁz&ﬁsﬁ' mie termnal;
and when rredtetlcln rece ved#\@ g’lndlcates that said
facsiml eg'? ﬁﬁﬁ“ée 109 §E%1‘%2‘&feﬁm?‘??de e §C aenyh A 73Bt a i s out put

to saidrecelvingfaCS|mIetermnaI 16. AfaCS|mIe si gnal
transmtting nmethod as recited in claim15, <characterized in that fill

data is ON«%e%Hﬁreﬁ’l%PtS@F\%g'éﬁgﬂbr%bﬁram'ﬁgvdtﬁngr ovided to sai d recei ving

facsimle

17. A facsim Itge %le%l%n i&’ﬁfé‘h& teeen tRE Q&@a@&u?ﬁcbftﬁg ﬁ!criﬂ é@ﬁ Qhﬂgé 3nd the

characterized I n l'tne data 1's out

provi ded elsvatiang zﬂec‘hf ené}’eb Roptacting sustage is measured ygng%npa@gpmnge

t5| gnal : :pﬂ)&mﬁrél e FRIY Wb paratus ﬁs’iﬁﬁjpﬁl'té&oﬁ Q@ horizoitAl\ShFfBe Mtﬁ e
ransm I n

csim i na Ut _anto a transm ssi when
out put. ont85 ARt ‘3&‘1"6 ABeRl A S haifs A citoblar Govtact Sutabe, ofabpie
and st orell3 sduare mlﬂmterscmﬂea:tvbmca)sleggﬂi of abm&c:bmﬁﬂiinetbrsqb moditehbas t hat

Cransm ¢t Loporal Proddae dim Bl o (AR WS AERT Sl (IARIPKS iE T
facsi ni | ean EYH214328 /W1 bmgpmy probe) marefactured by:ibe Federal Bredudts:€pmpamyiofinen a
frame det pgjvidince] RRGde Tsland. The instrument is calibrated by determining the voltage
difference between two precision shims of known thickness which provide a known
elevation difference. The instrument is zeroed at an elevation slightly lower than the first
felt surface 230 to insure unrestricted travel of the stylus. The stylus is placed over the
elevation of interest and lowered to make the measurement. The stylus exerts a pressure
of about 0.24 grams/square millimeter at the point of measurement. At least three
measurements are made at each elevation. The measurements at each elevation are
averaged. The difference between the average values is the calculated to provide the

ch is

elevation difference.

The same procedure is used to measure the difference between elevations 1231
and 261 illustrated in Figure 14B.



recei ved which indicates that said facsimle signals were discarded during
transm ssion, facsimle signals stored previously are output to said

recei vi ngVOf982440&i | e t erm nal . 19. A facsinile sigredTrussnesptting
met hod wherein: facsimle signals provided froma transmtting facsimle
termnal are output onto a transmission3%ine; when output onto said .
transm ssion line, said facsimle signals are received, and when a fra
detection gignal is received which indicates that said "8 S| REEACRAST s
provi ded oWhshis¢laimgddssi ssion |ine have been transnitted H u g

di scarded during transm ssion, said received facsimle s t put
to a receiving facsimle termnal; and when a frame detection signal is
recei ved WEJ' Rh i dé)c{a{.es.that said,facsinle signals were discarded during
t ransni ssi bn’* O PL farming a,paper Bieb comprisingdhe stgps efsi nil e signals are

detected, the redet ermined,.l i ne data is i hserfed between said end of
| i ne codes of Igrglglg?ngra&%q% q‘%ﬁ?ﬁ”ﬁ”’ P&y 2 IR said facsim |l e signals

with said lin ' eir end of line codes are output to
O RGEh e A

said receivin * 20. Afacsimle signal

transmtting hieQyd ' 9 1: acterized in that fill
data is i nser[@d a %Z?’gﬁg?’té‘gggégt" nﬁgg%leakgi;th@ergm the foraynops forming;i | o
si gnal transnitti fgemee e embryeric web having afirst sefaceahd nosecend sauzfhce;n t hat

white line data is..i nsertgd as ?ﬁfi d predeternmined |line data. -
33 imparting, 3 predetermineq pattermy to,(the figsts sunfacenef thet meb atsareeb t ed

in_claim 19, chat»rcmsietehz;eolfbenwe&xﬁabomfla?afoehi&debﬁﬁ%o p&e&itved previously
or succeedingly is inserted as said predeterm ned |ine data. 23. A
facsinile sigrayingrthewebiftamg cosibtedcyaef less thandibott S0eroaitt 18fa ohdisilicy 13

through 22, char acjeh heaSfatofit 56 Bercbfiodt o Bhrdr FAGValTatS of adadbt Bbcur 11 %08
' of water per hour; wherein the web has a basis weight of at least about 10
pounds per 3000 square feet.

2. The method of Claim 1 wherein the step of imparting a predetermined pattern to

the first surface of the web comprises imparting a continuous network pattern to
the first surface of the web.

3. A method of forming a paper web having a patterned surface, the method
comprising the steps of’

providing an aqueous dispersion of papermaking fibers; ..
providing a foraminous forming member;
prqviding a heated drying surface;

forming an embryonic web of the papermaking fibers on the foraminous forming
member, the embryonic web having a first face and a second face;

imparting a predetermined pattern to the first face of the web at a web consistency
of between about 10 percent and about 60 percent;

transferring the web to the heated drying surface at a consistency of less than
about 50 percent; and

™




said transm ssion line, a control signal indicating the use of a
first-dinensional coding method (MH coding nmethod) as the coding system of
sai d facgggbd/feed €rmMnals is added to said facsimle signaperuser2o6de 24. A
facsimle signal transmtting nethod as recited in any one of clainms 13
through 22, characterized in that wheggsaid facsimle signals are output
onto said transmssion line, a control signal indicating the m ninum
scanning time of said facsimle terminals is added to said facsimle

§|49 nal s and &y Hit WeBlUH the HRARA QByihk FrrfAck 184 doRBibn&P 8N A9East about 90
percent at a web speed of at least 4500 feet per minute, wherein the web
has a basis weight of at least about 10 pounds per 3000 square feet.

4,  The method of Claim 3 wherein the step of imparting a predetermined pattern to
the first face of the web comprises imparting a continuous network pattern to the
first surface of the web.

5.  The method of Claim 3 or 4 comprising the step of positioning substantially all of
the second face of the web adjacent the heated drying surface.

6. The method of Claim 5 comprising the step of adhering substantially all of the
second face of the web to the heated drying surface.

7.  The method of Claim 3, 4, 5 or 6 comprising the step of creping the web frdx_n the
drying surface.

8.  The method of Claim 7 comprising providing a web having a first relatively
thinner region corresponding to the pattern imparted to the first face of the web,
and a second relatively thicker region.
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