WO 99/ 14034 - e PCT/ | B98/ 01436
EMBOSSED, JO NED LAM NAE HAYI NG AN ESSENTI ALLY CONTI NUOUS ADHgk Hise Lﬁ {
AND JUXTAPOSED THEREON THE EMBOSSMENTS FI ELD OF THE | NVENT! €&

i nvention rel 3PETo emoswngmu%m?mmﬁmyw t oget -‘~-v::~ 4
| am nate, and nore_ particul arlé‘?\‘t} ﬁ'l‘%ﬁ %Qt her usin adhe5| t
i mpr ov e INTERNATIONAL APPLICATIQN, P E Wﬁ%ﬁg AT PRy
BACK CROUNE4BenallPilent CeGRFRMCN Ml t i p| e R lainasterfdtiofabiabiicaddnN@nbe €N - 2 WES H9/24034
j oi ngd tpaeting; pbi bese gaeB 7age ref atijonshi p using techniques wel |l known iin
the 4rt. A particularly suitable ahd céﬁ’r?é‘!“’&?“&‘l’“ ‘i”glécﬁ%g‘g%ful zibéﬁﬁﬁ?g&%”r%)

found I n conmmonly assigned patent I ssued pt to Gvens

and il FOJPrariarebaprrration NEmYSY 1 ef é’FEWBSé"mﬁ )ﬁmﬁ Pﬁmls T “‘ A
t ogel oy mbNaREPARG DG | S178biavyBbd (1oagy\N i N men, a%%ﬁﬁm Tﬁ DR YUt @.ﬁ;&?

acconpl i shed by adhesively joining nateg d| s mde)sESpfL, mm@mam@g
to f((@laom glat e in knob-to-knob fash H‘HPQE"L

desciji be 2853NMDN| V18 8gEhtgnes (sl Pat =nt msml d'r)esn,s ,Sl

to Walls and incorporated herein by ref =renc§-§l % ¥ ,

usef (71)DepE:M-nOJPﬂ§ SRR £TIEEE Conrangl| SC! 0BEGwW), a1
Pat ent O0nd Brbcrer |85 6uuBE PRI Cilicindad, @96 t OR mﬁopamﬁhmhzmcmnmcnmvew. DK,

her eiln by ‘W@@@ﬁsbnce Appl eman il lustrat s an%ﬁq@?ﬁ@“@g e gﬁ ?wsﬁ,oﬁl
(72) Inventors: MCNEIL, Kevin, Benson; 9736 Aspen Knoll Court, NE, SN, TD, TG). I ’ ’

Loveland, OH 45140 (US). BOATMAN, Domn, Nathan;
301 North Main Street, Williamstown, KY 41097 (US).

Published
(74) Agents: REED, T., David et al.; The Procter & Gamble With international search report.
Company, 5299 Spring Grove Avenue, Cincinnati, OH _

45217-1087 (US).

(54) Title: EMBOSSED, JOINED LAMINAE HAVING AN ESSENTIALLY CONTINUOUS ADHESIVE NETWCORK AVD JUXTA-
POSED THEREON THE EMBOSSMENTS

(57) Abstract

A laminate (10) having two or more plies (12). The plies (12)
are embossed, and adhesively joined together. The adhesive (30) forms
an essentially continuous network, The essentially continuous network
increases the strength of adhesive, increases the strength of the laminate
(10), and is disposed within the X-Y plane of the laminate coincident the
embossments (60).




found on comrercially successful paper toweling. A variant type of
knob-t o- knob enbossing is disclosed in U S. 5,443,889, issued Aug. 22, 1995
to Ruppel et al. Yet another type of enmbossing is nested enbossing wherein
t he adhesiwelyi40poi ned enbossnents are nutually of fset asPETIRIOI43¢éed in

U S. Patents 3,547,723, issued Dec. 15, 1970 to Gresham 3, 556, 907, issued
Jan. 19, 1971 to Nystrand; 3,708, 366, 1ssued Jan. 2, 1973 to Donnelly;
3,738,905, issued June 12, 1973 to. 2 Thomas; 3,867,225, issued Feb. 18,
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reference. McNeil discloses dual ply |amnation wherein-a multi-ply
| am nate having a quilted cloth-1ike appearance and thick caliper is
generated. One feature conmon to each of the three aforenmenti oned enbossing

techniques is that in each, t?@%ﬁsﬁi@i}ﬁésﬂhéﬁe paper are defl ected out
t

of the plane of the paper by e protubérances of the enbossing rolls.

Adhesi ve whi CithbQir8Sertifvétitiofsreiated b BmbBBSInG Piirel pis 6Npese? Bgdthefo t he
paper. The plies are
: form a laminate, and more particularly to joining plies together using adhesive to

improve strength and join the embossments, and the laminate made thereby.

BACKGROUND OF THE INVENTION
Multiple plies of paper have been adhesively joined together in face-to-face
relationship using techniques well known in the art. A particularly suitable and
commercially successful technique is found in commonly assigned patent
. 5,143,776, issued Sept. 1, 1992 to Givens and incorporated herein by reference.
Joining muiltiple plies of paper together by embossing is aiso well known in
the art. Embossing may be accomplished by adhesively joining mated distal
surfaces of protuberances to form a laminate in knob-to-knob fashion. Knob-to-
knob embossing is described in commonly assigned U.S. Patent 3,414,459,
issuéd Dec. 3, 1968 to Wells and incorporated herein by reference. An example
of a pattern useful with .knob-to-knob embossing is disclosed in commonly
assighed U.S. Patent Des. 239,137, issued March 9, 1976 to Appleman and
incorporated herein by reference. Appleman illustrates an embossed pattern
found on commercially successful paper toweling. A variant type of knob-to-knob
embossing is disclosed in U.S. 5,443,889, issued Aug. 22, 1995 to Ruppel et al.
Yet another type of embossing is nested embossing wherein the adhesively -
joined embossments are mutually offset as illustrated in U.S. Patents 3,547,723,
issued Dec. 15, 1870 to Gresham; 3,556,907, issued Jan. 19, 1971 to Nystrand;
3,708,366, issued Jan. 2, .1 973 to Donnelly; 3,738,905, issued June 12, 1973 to
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then joined together in face-to-face relationship with the adhesive. These
techni ques permanently join the plies in face-to-face relationship.
Unfortunately none generate strength within the plane of the resulting

| ami nate. Rhasabdag has al so been used to inpart aestheti ¢chRgdsih te the
resulting amnate as disclosed in GB 2 225 745A, publi sheg I\g%/ , 1992

to Chandler; U S. Patents 5,620,776 i8sued April 15, 1997 to Schul z; and
4,978, 565, issued Dec. 18, 1990 to Pigneul et al. Yet another technique for
inmparting aesthetic features to a lamnate is printing, as disclosed in
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none of these net or 1 nparting aes pl éasi'ng to the

| am nat e 2011084a6 Bduerifeinangt h. Attenpts to.i.nprove strength are
illustrated by U S. Pats. 4,522,863, issued June 11, 1985 to Keck et al.
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ply to behaving3a quilted cloth-like appearance and thick caliper is generated.

One feature common to each of the three aforementioned embossing
techniques is that in each, the embossments of the paper are deflected out of the
plane of the paper by the protuberances of the embossing rolls. Adhesive which
joins the plies is then applied to the embossments of the paper. The plies are
then joined together in face-td-face relationship with the adhesive.

These techniques permanently join the plies in face-to-face relationship.
Unfortunately none generate strength within the plane of the resulting laminate.

Embossing has also been used to impart aesthetic features to the resulting
laminate as disclosed in GB 2 225‘ 745A, published Nov. 18, 1992 to Chandler;
U.S. Patents 5,620,776 issued April 15, 1997 to Schulz; and 4,978,565, issued
Dec. 18, 1990 to Pigneul et al. Yet another technique for imparting aesthetic
features to a laminate is printing, as disclosed in U.S. Patent 5,209,953, issued
May 11, 1993 to Grupe et al. Unfortunately, none of these methods for imparting
aesthetically pleasing features to the laminate improves its strength. |

Attempts to improve stre-ngth are illustrated by U.S. Pats. 4,522,863, issued
June 11, 1985 to Keck et al. and 4,915,993, issued April 10, 1990 to Ten Wolde.
Keck et al. and Ten Wolde disclose laminates having a middle layer comprising
scrim or a grid-like reinforcing fabric. Both the scrim and reinforcing fabrics are
distinct, separate, continuoué plies added to the center of the laminate.

Unfortunately, this approach to generating strength requires an additional ply to be



I nt er posed between two outer plies. The.multiple plies still nust be
adhesively joined together to formthe desired unitary lamnate. A
comercially successful attenpt to inpart an essentially continuous network

to a singl QoYoraddh paper is found in commonly assigned U $cThgdspiniss
4,637,859, issued Jan. 20, 1987 to Trokhan, which patent is incorporated
herein by reference. Trokhan disclose$ a paper nade on a deflection nenber
havi ng an essentially continuous network and which is inprinted against a
surface such as a Yankee drying drumto form an essentially continuous
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| am nat e “a plurality of plies. Furthernore, it is an object of this

i nvent i ofvihed fugetheteo Jormatherddsired amitary lahmingiei es enbossed together. It is
finally an object of this invention to provide such a |lamnate with a

conti nuous g doptmergialyi sucogpsivh atiemptt to dmpargen essentially gentiageus SUMVARY
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| am nate and preferably towards the other ply. The plies are adhesively
j oi ned t egsemtiilyaontineoushetwerkeand whideis émpostedmagainst asurface such as a
Yankee.drying drum to form an essentially continuous pattern.
Accordingly, it is an object of this invention to provide a laminate of a plurality
of plies. Furthermore, it is an object of this invention to provide a laminate having
the plies embossed together. It is finally an object of this invention to provide such
a laminate with a continuous grid of adhesive which imparts strength to the

laminate.

SUMMARY OF THE INVENTION
This invention comprises a laminate. The laminate comprises two or more
plies adhesively joined together in face-to-face relationship. The adhesive is
interposed between the plies in an essentially continuous network. The plies are
embossed by a plurality of embossments. The embossments are deformed
normal to the plane of the laminate and preferably towards the other ply. The
plies are adhesively joined togéther at the embossments. The embossments are
coincident the essentially continuous network of adhesive.
In another embodiment, the invention comprises a process for rﬁanufacturing
a laminate of two or more plies joined in face-to-face relationship. Th_e process
comprises the steps of providing at least two plies to be joined in face-to-face
relationship. The plies are embossed together whereby the first face of the first

ply is joined in face-to-face relationship with the first face of the second ply



coi nci dent the essentially continuous network of adhesive. In another
enbodi nent, the invention conprises a process for manufacturing a l'am nate
of two or nore plies joined in face-to-face relationship. The process

conpri ses W”;,ng]tgs of providing at least two plies to be&%&gﬂbj}p

face-to-face re i onship. The plies are enbossed toget her erepy the
first face of the first ply is joined4in face-to-face relationship with the
first face of the second ply 4 whereby the first ply and the second ply
are joined together by a plurality of enbossnments. The plurality of
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partially separated for clarity. Figure I's a schematic side el evati onal

vi ew of adorRipnoushetwork of Admesivehe utilized to make the present invention.
Figure 3 is atop plan view of the inner face of one ply . of a lamnate

according to the present invention, and having two different essentially
continuous DESCRIPTION OF THE DRAWINGS
- Figure 1 is a perspective side elevational view of a laminate according to the
present inventior_\, having the plies partially separated for clarity.

Figure 2 is a schematic side elevational view of an apparatus which may be
utilized to make the present invention. |

Figure 3 is a top plan view of the inner face of one ply of a laminate
according to the present invention, and having two different essentially continuous
grids of adhesive. |

Figure 4A is a top plan view of the inner face of one ply of a laminate
according to the present invention, and having a continuous grid of adhesive
superimposed 'Llpon an adheeive pattemn comprising discrete_ closed figures.

Figure 4B is a top plan view of the inner face of one ply of the embossed
pattern shown in Figure 4A and having an adhesive pattern comprising discrete
closed figures which do not follow the outline of the embossments, but instead is
exaggerated to m.ore nearly equalize the spacing between adjacent lines of
adhesive.

Figure 4C is a top plan view ef the inner face of a laminate having an

adhesive pattern which is a hybrid of the patterns shown in Figures 4A and 4B.

DETAILED DESCR]PTI'ON OF THE INVENTION
Referring to Fig. 1, the present invention comprises a laminate 10. The

laminate 10 comprises a plurality of two or more plies 12. Although the following



grids of adhesive. Figure 4Ais a top plan view of the inner face of one
ply of a lam nate according to the present invention, and having a
continuous grid of adhesive superinposed upon an adhesive pattern

conpri si nguwd prigye closed figures. Figure 4B is a top pl gl the
I nner face of one ply of the enbossed pattern shown in Figure 4A and havi ng

an adhesi ve pattern conprising discrege closed figures which do not follow
the outline of the enbossnments, but instead is exaggerated to nore nearly
equal i ze the spaci ng between adjacent |ines of adhesive. Figure 4Cis a top
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conprises a lamnate 10. The |l am nate 10 conprises a plurality of two or
nore plies 1ZEachl intividyial plye12 of ltiveviamginate 30 dias au fisst dacen 20 .amd avisebomdspect
to two plies 12, one skilled in the art will understand the |am nate 10 may
corpri se face@RbeVhen theiplies 12 ajedained tegethet iRgface-to-face relationship, each

ply 12 has an inner face 20 and an outer face 22. The first, or inner face 20 of
each ply 12 is oriented towards the other ply 12. The second, or outer face 22 of
each ply 12 is oriented away from the other ply 12.

Each ply 12 according to-thé present invention may be conventionally dried
or through air dried. Preferably the paper comprising the ply 12 is through air
dried or conventionally dried as taught in any of commonly assigned U.S. Patents
4,191,609, issued to Trokhan; 4,514,345, issued to Johnsoh et al.; 4,528,239,
issued to Trokhan; 4,529,480. issued td Trokhan; 5,245,025, issued to Trokhan;
'5,2-75',700, issued to Trokhan; 5,328,565, issued to Rasch et al.; 5,334,289,
issued to Trokhan; 5,364,504, issued to Smurkoski et al.; 5,527,428, issued to
Trokhan et al.; 5,556,508, issued td Trokhan et al.; 5,628,876, issued to Ayers et
al.; 5,629,052, issued to Trokhan et al.; and-5,637,194, issued to Ampulski et al.,
the disclosures of which patents are incorporated herein by reference.

Optionally, the paper aécording to the present invention may be
foreshortened. The optional foreshortening may be accomplished by creping or by
wet microcontraction. Creping and wet microcontraction are disclosed in
commonly assigned U.S. Patents 4,440,597, issued to Wells et al. and 4,191,756,
issued to Sawdai, the disclosures of which patents are incorporated herein by
reference. .

The plies 12 are adhesively joined together as described below. A suitable
adhesive 30 is aqueous based. Preferably the adhesive 30 comprises polyvinyl
alcohol. Polyvinyl alcohol may be added to the adhesfve 30 in the émount of 3 to

7 weight percent, and preferably about 5 weight percent.



Each individual ply 12 of the lamnate 10 has a first face 20 and a second
face 22. Wen the plies 12 are joined together in face-to-face
relationship, each ply 12 has an inner face 20 and an outer face 22. The
first, n4&ace 20 of each ply 12 is oriented tomerdg he other ply
12. The se on or outer face 22 of each ply 12 is orient 5 ¢ om t he
ot her ply 12. Each ply 12 according t@ the present |nvent|on may be
conventionally dried or through air dried. Preferably the paper conprising
the ply 12 is through air dried or conventionally dried as taught in any of
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The adhesive 30 may be applied in an essentially continuous pattern, as
illustrated in Figs. 3-;1. The adhesive 30 may be applied to one or both plies 12 of
the laminate 10 in an essentially continuous pattern. An essentially continuous
pattern is described in the aforementioned incorporated U.S. Patent 4,637,859.

Referring to Fig. 2, the adhesive 30 niay be applied by any means known in
the art, including spraying, flexographic printing, and gravure printing. = If the
adhesive 30 is sprayed, melt blown and spiral adhesive 30 patterns as are known
in the art to be suitable patterns, as well as spraying the desired pattern from an
atomizing nozzle.

For gravure printing, the apparatus 40 of Fig. 2 may be used. The apparatus
40 comprises three pairs ef axially parallel adhesive rolls, in order:. a gravure roli
44, an applicator roll 48, and an impression cylinder 50. The adhesive 30 is
disposed in a reservoir 42 and picked up from the reservoir 42 by the gravure roll
44. Excessive adhesive 30 is metered by a doctor system 46. The adhesive 30 is
transferred from the gravure roll 44 to the applicator roll 48'. The impreseion :
cylinder 50 is juxtaposed with the applicator roll 48. The ply 12 passes between
the applicator roll 48 and the impression cylinder 50. The adhesive 30 is
preferably applied to the first.and inner face 20 of the ply 12 by the applicator roll

48. The adhesive 30 may be applied in an essentially continuous pattern,



reference. The plies 12 are adhesjvel y j oi ned together as described bel ow
A suit abl e adhesive 30 is aqueous based. Preferably the adhesive 30

conpri ses pol yvinyl al cohol. Polyvinyl alcohol nay be added to the adhesive
30 in the woverdo3of 3 to 7 wei ght percent, and preferabl yrabmeg/obssei ght
percent . I f desired, a polyam de rgsin, and nore particularly a cationic
pol yam de resin, may be added to the ‘adhesive 30. The addition of the

pol yam de resin increases the wet strength of the plies 12 and increases
the ply bond strength between the plies 12 of the |am nate 10.. A suitable
pol yan deeseasblingi a nglEﬂEanysothbrbguitdbde lpatterr. e SA Gimitarc ahd Goimpoaniynagef  KYMENE
Is selected for the polyamde resin, it may be applied in the anount of
about 1 ﬁbpm%m%@%@&@ﬂldeﬁr@?@ﬁﬁ@%ﬂ@ng 12.t 0 4 wei ght percent, and
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registered in position with the‘_ desired pattern of the adhesive 30 of the other ply
12.
Of course, one will recognizé that it is unnecessary for both applicator rolis
48 to print the entire essentially continuous network on the respectivé plies 12. A
portion of the pattern, for example, the machine direction portion of the pattern,
may be printed by the applicator roll 48 associated with the first ply 12. Another
portion of the pattern, for example, the cross-machine direction portion of the
pattern may be printed by the applicator roll 48 of the second ply 12. When the
two plies 12 are combined, the entire grid results, forming the essentially
continuous network.
After the adhesive 30 is applied to the first ply 12, the second ply 12, or both,
the plies 12 pass between two pattern rolls 52 for erhbossing. The pattern rolls 52
may be of the type described in the aforementioned incorporated U.S. Patent
5,294, 475. Alternatively, the pattérn rolls 52 may be of the type useful for knob-to-
knob or nested embossing, as is commonly known in the art. Pattern rolls 52
suitable for knob-to-knob embossing are disclosed in the _aforefnentioned
incorporated' U.S. Patent 3,414,459. Pattern rolls 52 suitable for nested
embossing are disclosed in U:S. Patent 3,556,907. '
The applicator roll 48 and pattern roll 52 may be phased together using
means (not Shown) well known in the art. For example, the applicator roll 48 and

pattern roll 52 may be geared together. The two pattern rolls 52 may also be



Referring to Fig. 2, the adhesive 30 may be applied by any means known in
the art, including spraying, flexographic printing, and gravure printing.

I f the adhesive 30 is sprayed, nett blown and spiral adhesive 30 patterns
as are knowp bdmsbdae art to be suitable patterns, as well 3FgriRésAyisgg the
desired pattern froman atom zing nozzle. For gravure printing, the
apparatus 40 of Fig. 2 may be used. TBe apparatus 40 conprises three pairs
of axially parallel adhesive rolls, in order: a gravure roll 44, an
applicator roll 48, and an inpression cylinder 50. The adhesive 30 is
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gravure roll 44. Excessive adhesive 30 Ts neter y a doctor system 46.

The adhesiXe 30.is transferred fromthe gravure roll 44 to the applicator

roll 48. The inpression cylinder 50 is.juxtaposed with the applicator rol

48. The ply 1Alteragtively, ladixed dhiverie anjipline phase adjusten rayrke utilizedmin-inssi on
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phased as is known in the art. A suitable phase adjuster is made by Cone Drive
Operations, Inc. of Traverse City, Michigan.

Alternatively, phasing may be accomplished by changing the path length of
the ply 12 between the two rolls desired to be phased. Path length can be.
changed by placing an idler roll in the web path, and adjusting the idier roll in a
direction having a vector component perpendié:Ulaf to the web path. All such
means for providing phasing are known. and do not constitute part of the present
invention.

As illustrated in Fig. 3, pre_ferably the embossments 60 comprise a non-

random, repeating pattern. More préferably, embossments 60 are mutually
discrete. Mutually discrete embossments 60 are separated from one another by
essentially continuous non-embossed regions. A suitable and commercially
successful pattern of embossments 60 comprises diamond shapés, as illustrated.
It is important to recognize that while a plurality of embossments 60 taken together
forms a diamond shaped pattern, each individual embossmént 60 may be shaped
independently of the pattern it forms in combination with other embossments 60.
For example, an individual embossment 60 may be oval shaped, as illustrated,
circular, square, rectangular, etc.

The laminate 10 has a machine direction and a- cross-machine direction
perpendicular thereto. The pattern of embossments 60 may have a primary
orientation disposed at an angle relative to the machine direction and the cross. _

machine direction. For example, the patterh iIIustrated" in Figure 3 has a primary



apparatus. 40 may be provided to print the other ply 12. Wth such an
apparatus 40, adhesive 30 can be printed onto each ply 12 in a.
predeterm ned pattern. Preferably the two applicator rolls 48 are phased

t oget her, @ya9nids4i ndirectly, in order that the desired paigmsssmisadhesi ve
30 of one ply 12 is registered in position with the desired pattern of the
adhesive 30 of the other ply 12. O cBurse, one will recognize that it is
unnecessary for both applicator rolls 48 to print the entire essentially
conti nuous network on the respective plies 12. A portion of the pattern,
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the applicator roll 48 associated with the first ply 12. Another portion of
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enbossing, as is comonly known in the art. Pattern rolls 52 suitable for
knob- t o- ladbbsivabhdQ stamesaeading sideoticallyi to tihe: pitchbr betweenoadiacent rows of
embossments 60.

If the essentially conti.n'uous network of adhesive 30 is exclusively aligned in
the machine direction and the cross machine direction, and coincident with all, or
at least most, of the embossments 60, the lines of adhesive 30 would be relatively
closely spaced. Lines qf adhesive 30 which are spaced too closely together is
undesirable because this spacing increases the cost of the resulting laminate 10,
unduly reduces the absorbency of the laminate 10, and negatively impact_ the
user's perception of the softness of the laminate 10.

If desired, an essentially conﬁnuo_us network of adhesive 30 having primary
orientations parallel the machine and cross machine directions may be
superimposed over the first essentially continuous network of adhesive 30 having
a primary orientation disposed exclusively at a diagonal relative to the machine
and cross machine directions. This pattern allows for two different pitches to be
utilized. The first pitch corresponds to the spacing between adjacent repeating
unit cells of embossments 60. The second pitch corresponds to the spacing
between adjacent rows of embossments 60.

Referring to Fig. 4A, the adhesive 30 pattern may further comprise discrete -
closed figures. Of course, as discussed above, the discrete closed figures may be
registered with like patterns of embossments 60. This arrangement provides for

ply 12 bonding the first ply 12 and second ply 12 together, without requiring an



incorporated U . S. Patent 3,414,459. Pattern rolls 52 suitable for nested
enbossing are disclosed in U S. Patent 3,556,907. The applicator roll 48
.and pattern roll 52 may be phased toge}her usinglreigs (got fPOMM) mf:ISZ
known in t or exanple, the applicator ro an attern ro

may be geah§8%@%8% her. The two pattern rolls 52 may al so Be"B%Y4¥ear ed
together to ensure the desired regi stiygtion occurs between the two plies
12. Alternatively, a fixed drive to an in-line phase adjuster may be
utilized. In-line phase adjustnent can be acconplished by an in-line sun

ol he drive  not f th t
and one. oteite SFRurd & saisi 203 S SEbRssRRTs RO IVULARE casslispaond iﬁ;gjﬁ
i s, - . . (0] Se. .
At or nat i VRIS ERERSmRAN Ruote BT bf Rahed¥ apchelorl) Rl hemavy: 1 o

the ply lanBeibserienchéodses. rolls desired to be phased. Path !ength can be
changed by placing an idler roll in the web path, and adjusting the idler

roll in a dir Reférdng htaviFigy 4Bydttisr toc drepveeognizeel tieatdforuliles patterite ofeb

path. All e?nub%gsments 60, vé_rious patterns of adhesive may be utilized. The adhesive 30
pattern in Fig. 4B is exaggerated relative to the closed figures formed by the
embossments 60. Instead of identically and closely-following the figure formed by
the embossments 60, the adhesive 30 extends outwardly beyond such a closed
figure. This arrangement provides the advantage that a more nearly equal
spacing of lines of adhesive 30 is obtained. In fact, it will be recognized that for
predetermined distances, the lines of adhesive 30 are mutually parallel,

Referring to Fig. 4C, a hybrid adhesive 30 pattern is shown for the same
pattern of embossments 60 illustrated in'Figs. 4A and 4B. In the adhesive 30

pattern of Fig. 4C, aiternating closed ﬁgﬁres have an‘adhesi\-/e 30 pattern which
identically follows the outline of the closed figures. Other closed figures have an
adhesive 30 pattern which is exaggerated to equalize the spacing between
adjacent lines of adhesive 30. This arrangement prophetically provides the
advantage of hinge lines, for flexibility, at or between the closed figures having the
circumjacent lines of adhesive 30.

It is to be recognized that there are many other combinations, permutations,
and variations in the claimed invention. For example, the embossments 60 need
not be Iimited to the oval shapes illustrate.d, but instead may be any shape
desired. Furthermore, the patterns of embossments 60 need not be comprised of
a plurality of discrete embossments 60 juxtaposed to form a pattern. Instead, the
pattern may be formed by continuous embossment l'ines 60 as is well known in the
art. All such combinations, permutations, and variations are covered by the claims

below.



means for providing phasing are known and do not constitute part of the
present invention. As illustrated in Fig. 3, preferably the enbossnents 60
conprise a_non- random repeating pattern. Mre preferably, enbossnments 60
are nutual W31t ete. Mutually discrete embossnents 60 arRET4Biddsed from
one anot her by essentially continUOUﬁgpon-enbossed regions. A suitable and
comercially successful pattern of enbossnents 60 conprises di anond shapes,
as illustrated. It is inportant to recognize that while a plurality of
enbossnments 60 taken together forns a di anond shaped pattern, each

i ndi vi dual enffieamitate & mage gecaningete harrpesnidaventionimay bererfoeatadi t
enbossredEo e 8. 85df &l ABenR RN AR SBle srrarsiarafor nejtpming.
A2 g, T Wl 3 R 0 O gt
60 nay haommoplyiassignedri SN Paterms 488053 dssiledeAug B, €1 987 Bti¥Keil En& he
machi ne direction and the cross machine direction. For exanple, the pattern
i I'l ust r at%@60.350; igsmed Aupa2s.a1987 teaByrne etal., the disclosures of which patents

are incorporated herein by reference. Alternatively, the laminate 10 according to

the present invention may be cut into discrete units, as is commonly done for facial

tissue, hankies, napkins, wipes, etc. An example of packaging for discrete

tissues, etc. is found in commonly assigned U.S. Patent 5,664,897, issued July 8,

1997 to Young et al. and incorporated herein by reference.

It will be understood that the packaging and uses of the laminate 10
according to the present invention are not limited to those described above. The
laminate 10 according to the present invention may be packaged, shipped, and

used in a variety of suitable formats.



orientation of any one side of the dianond di sposed at a 45 degree angl e,
bi secting the vectors parallel to the machi ne and cross nachi ne directions.
The essentially continuous pattern of adhesive 30 nay be di'sposed in a
pattern hawiosgiaespri mary orientation which is exclusivelypgrggagds at a

di agonal relative to the machine direction and the cross nmachi ne direction.
This arrangerment allows for a networkwhich has a pitch between adjacent
lines of adhesive 30 corresponding identically to the pitch between

adj acent rows of enbossnents 60. If the essentially contimuous—network of

adhesi vewaat isclaimeldus:i vel y aligned in the nmachin L on_and the cross
machi ne direction, and coincident with all, or éﬂ'li&m’ ﬂ &ﬂ t he
enbossnments 60, ‘the |ines of adhesive 30 would be'r sely
spaced. Line hesi ve,30 which are spaced too closely togefher is

of, ad
undesirabl e l?@%{ﬂ%\?ctq'?'i’@"%ci ng increases the cost of the resulting
| am nate 10, r - c f the.lanna .and '
negativel y imr‘rlrtéém(izl'thll %rﬁepq '{égi‘?ﬁ%& Eﬁeﬁ%ﬁﬁgﬁ&o% %ﬁg r%%??rﬁg .whfagiﬁéswedm- nate 10.
|f desired an earradhedive bERG!infipesod Betiieh Slid BHECH U eleRiulyng Primary
orientations parallel the machine and cross nmachine directions y be

superi nposed ovepniimuousinetworksandt.i al | y conti nuous network of adhesive 30
having a pri orientation di sposed exclusively at a diagonal relative to

mary i _
t he machi ne aaH'H¥§!'FSb§§ embeRsHEnS; said: erphassments being defarmed oammalde t wo

different pi tChggidt qar?'n?nate and adhesively joining said plies thereto, said

embossments being coincident said essentially continuous network of

said adhesive, and preferably said embossments comprise a
nonrandom repeating pattern, and more preferably . said

embossments are mutually discrete.

2. A laminate according to Claim 1 wherein said laminate has a machine
direction and a cross machine direction perpendicular théreto, and said
pattern of embossments has a primary orientation disposed at a diagonal.
relative to said machine direction and said cross machine direction, and
preferably said essentially continuous network of said adhesive has a
primary orientation generally aligned with said machine direction and said
cross machine direction.

3. A laminate according to Claims 1 and 2 further comprising discrete closed
figures of adhesive registered with like discrete patterns of said
. embossments.

4. A laminate according to Claims 1, 2, and 3 comprising two plies, a first ply
and a second ply, said first ply and said second ply being adhesively joined
together by knob-to-knob embossments, each of said first ply and said
second ply having embossments therein, said embossments of said first

ply being registered with said embossments of said second ply.



utilized. The first pitch corresponds to the spacing bet ween adj acent
repeating unit cells of enbossnents 60. The second pitch corresponds to the
spaci ng between adj acent rows of enbossnments 60. Referring to Fig. 4A, the

adhesi ve 3o piishyr n may further conprise discrete closed p&fidoss1436)
course, as discussed above, the discrete closed figures nmay be registered

with |ike patterns of enbossments 60. 1¥his arrangenent provides for ply 12
bonding the first ply 12 and second ply 12 together, without requiring an
10 undue anmpbunt of adhesive 30 to join enbossnents 60 which are closely:

spaced. Thi s ANdriMAETEsh ﬂéxﬁg Mé%ﬁeé Iﬁné&&g@ihe@@hﬁde%—fﬁ@e rélBSRYp, " educi ng

sof t ness and absor bency osses eferring to Fig. 4B, it is to be
recogni zed t heactf said |phk hayiag taer ineeofacendreesded tovearés saxchothenp!ypa’td enns of..

adhesive may be utilized. The adhesive 30 pattern in Fig. 4B is exaggerat ed
relative to t‘PF&eEFQ%QPP‘P?@E’r@?W‘Gr%°B9nteﬁea‘@ib3§m1§‘#ﬂs°tbéf plynsashd of

denti cal | d.c f.ql the f f or med b ts 60,
the adhesi ve S0 Y oRRRTPLRT RGPy SHOgy SHCA RORERURISHT GisBion 1908

arrangenent pLARLAGReAE DY HEMEE toWaids cOMpresiEd” biéln%ﬂﬂﬁb adheswely

joined to the other said ply at its non-embossed region, whereby said plies
are joined together with adhesive, said adhesive being interposed between
said plies in an essentially continuous network.

6. A laminate according to Claim 5 wherein said embossments comprise a
nonrandom repeating pattern.

7. A laminate according to Claims 5 and 6 wherein said embossments are
mutually discreté.

8. A laminate according to Claims 5, 6 and 7 wherein pattern of said
embossments comprises a diamond shaped pattem.

9. A laminate according to Claims 5, 6, 7, and 8 wherein said laminate has a
machine direction and a cross machine direction perpendicular thereto,
and said pattern of embossments has a primary orientation disposed at a
diagonal relative to said machine direction and said cross machine

direction.
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spacing of lines of adhesive 30 is obtained. In fact, it wll be.recognized
that for predeterm ned distances, the |lines of adhesive 30 are nutually
parallel. Referring to Fig. 4C, a hybrid adhesive 30 pattern is shown for
the same pgid &Rl enbossnments 60 illustrated in Figs. 4?(:%&3 4B. In the
adhesive 30 pattern of Fig. 4C, alternating closed figure PUBSdhesi ve
30 pattern which identically follows the outline of the closed figures.
O her closed figures have an adhesive 30 pattern which is exaggerated to
equal i ze the spaci ng between adjaqefnf | i nes of adhesive 30. This
arrangenment prophetically provides the advantage of hinge |ines, for
flexibility, at or between the closed figures having the circunjacent |ines
of adhesive 30Q@-t—Rg to be recggniied that there are many other... .
conbi nati ons, pernut.Q<3 —agndSvafi ations in the clained invention. For
exanpl e, the enbossne N 60 ne£d Pt be limted to the oval shapes
illustrated, but i mayfbe arfy shape desired. Furthernore, the
, ¢ed npt beQtonprised of a plurality of discrete
enbossnents 60 j uxt aposed tol|formra pattern. Instead, the pattern may be
gnt HNes 60 as is well known in the art. Al
ad—wa i ati ons are covered by the clains
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such conbi nat i%ns,
bel ow.

®

40

44

416

X




11 The lam nate 10 nmade according to the present invention nmay be
perforated and core wound, as is well known in the art. Suitable

appar at uses f&?oﬂéﬂﬁﬁﬁeui ng, cutting, and winding the lam nate 10 are wel |
known in the art and disclosed in commonly assigned U.S. Patents 4,687, 153,
i ssued Aug. 18, 1987 to MNeil and 5,660,350, issued Aug. 26, PEDIBRSOLG:RYT ne
et al., the disclosures of which patents are incorporated herein by
reference. Alternatively, the lam nate 10 according to the present

i nvention may be cut into discrete units, as is commonly done for facial

ti ssue, hankies, napkins, w pes, etc. An exanple of packaging for discrete
tissues, etc. is found in comonly asa,éﬁed U S. Patent 5, 664,897, issued
July 8, 1997 to Young et al. and incorporated herein by reference. It wll
be understood that the packagi ng and uses of the |lam nate 10 according to
the present invention are not limted to those described above. The

| am nate .10 according; )0 the present invention may be packaged, shipped,
and used in a varietyy®{ suitable formats\g 12 '
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What is clainmed is: : . 1. .Alamnate conprising: two or -nore plies
joined together in face to face relationship with adhesive, said adhesive
bei ng i nterposed between said plies in an essentially continuous network;
and a pl urslo dop4@is enbossments, said enbossments being defqfpad gl to
said | am nate and adhesively joining said plies thereto, said enbossnents
bei ng coincident said essentially continuous network of said adhesive, and
preferably said enbossnents conprise a nonrandom repeating pattem and
nore preferably. said enbossnents are mutually discrete. 2. A laninate
according to Caim1l wherein said | am nate has a nachine direction and a
cross machine direction perpendi culy&hereto, and said pattern of
enbossnments has -a primary orientation disposed at a diagonal relative to
sai d machine direction and said cross machine direction, and preferably
said essentially continuous network of said adhesive has a primary
orientation generally aligned with said nachine direction and said cross

machine direction. 3. A lamnate pccording to Cliainms 1 and 2 further
ol osed fig:;;a%&ﬂ% adhesive re@gjstered with

conpri sing discret i ke
discrete patterng
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enbossnents. 4. A lam nate according tQq Cains 1, 2, and 3 conprising two
plies, a first ply and a second ply, said first ply and said second ply
bei ng adhesively joined together by knob-to-knob enbossnents, each of said
first ply %P%4403d second ply having enmbossnments therein, BcimbosoiRsSsSTent s
of said first ply being registered wwth said enbossnents of said second
ply. 13 5. Alamnate conprising two plies joined together in
face-to-face rel ati onship, each said ply having an inner face oriented
towards said other ply and an outer face opposed thereto and oriented away
fromsaid other ply, each said ply c%r%ﬁ'si ng enbossnents and a

non- enbossed regi on, said enbossnent ng oriented towards, conpressed
agai nst and adhesively joined to the other said ply at its non-enbossed
regi on, whereby said plies are joined together wi th adhesive, said adhesive
bei ng i nterposed between said plies in an essentially continuous networKk.
6. A lamnate according tp Caim5 wherejn said enbossnents conprise a

nonr andom r epeat i ngy patt em A
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7. Alamnate according to Clains 5 and 6 wherein said enbossnents are
mutual ly discrete. 8. A lamnate according to Clains 5, 6, and 7 wherein
pattern of said enbossnments conprises a dianond shaped pattem 9. A

| ami nate 3pgod s to Claims 5, 6, 7, and 8 wherein said penimgiazdas a .
machi ne direction and a cross nmachi ne direction perpendicular thereto,  and.
said pattern of enbossnents has a primary orientation disposed at a

di agonal relative to said machine direction and said cross machi ne

di recti on.
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