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{57) Abstract

A laminate having two or more plies. The plies are embossed, and adheswely Jjoined together. The adhesive forms an _essentially
continuous network. The essentially network increases the strength of adhesive, increases the strength of the laminate, and is disposed
within the X~Y plane of the laminate coincidefit the embossments.
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found on comiefci al | y successful paper toweling. A variant type of
knob-to-knob enbossing is disclosed in US. 5,6 443,889, issued Aug. 22, 1995
to Ruppel et al. Yet another type of enbossing is nested enbossing wherein
t he adhesiwelbyi4oss ned enbossnents are nutually of fset as PJ:'MhSB/ %;:d in
U S. Patents 3,547,723, issued Dec. 15, 1970 to Gresham 3, 556, 90 I ssued
Jan. 19, 1971 to Nystrand; 3, 708, 366, 1ssued Jan. 2, 1973 to Donnel | y;
3,738,905, issued June 12, 1973 to 2 Thomas; 3,867,225, issued Feb. 18,
1975 to Nystrand; and 4,483, 728 i ssued Nov. 20, 1984 to Bauernfeind. Yet
anot her type of efRIRGESS FORRIMAIEPCONVRRTINGOERMBOSSER, pat ent -

5,294, 475, issued March 15, 1994J0!NEDM§NMII\WE1 i ncor porated herein by
reference. McNeil discloses dual ply lamnation wherein a multi-ply:.

| am nate having a quilted cloth-Iike appearance and thick caliper is

generated. One feature comDIFiEPDABE THE IN\VEN'IWWE af orenent i oned enbossi ng
techniques is that in each, the enbossnents t he paper are defl ected out

of the plane Bhe phesqnireventipn relatesr tot erhbosshue plusd] plies oTrHapes olbtR&HthS
Adhesive which joins the plies is then applied to the enmbossnents..of, the
paper. Thiorp adaminate, and more particularly to joining plies together using adheslve 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-tonacé
relationship using techniques well known in the art. A particularly suitable 'an'd.'
commercially successful technique is found in corﬁmonly aésigned | pa’(e':'nt:'
5,143,776, issued Sept. 1, 1992 to Givens and lncorporated herein by reference.

Jommg multiple plies of paper together by embossnng is also well known ml
the art. Embossing may be accomplished by adhesnvely jommg 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, 4'5'9"'
issued Dec. 3, 1968 to Wells and mcorporated herein by reference. An example
of a pattern useful with knob-to-knob embossing is disclosed in commonly':
assigned U.S. Patent Des. 239,137, issued March 9, 1976 to Appleman and
incorporated herein by reference. Appleman illustrates an embossed patferh'
found on commerciqlly 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, 1970 to Greéham; 3,556,907, issued Jan. 19, 1971 to Nystrand;
3,708,366, issued Jan. 2, 1973 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 rel ati onship. . _ :
Unfortunately none generate strength within the plane of the resulting

| am nat e. ,Fg‘g K1) has al so been used to inpart aestheti res to the
resul ting amgl?lglt','é; as disclosed in GB 2 225 745A, publi sh'g‘:&f"ﬁg'@’“‘ 8, 1992

to Chandler; U S. Patents 5,620,776 issued April 15, 1997 to Schul z; and
4,978, 665, issued Dec. 18, 1990 to Pigneul et al. Yet another technique for
i mparting aesthetic features to a lamnate is printing, as disclosed in

U S Pate 09, ' y | Unf or.tunat el y,
none of t%?@aﬁ‘b?tﬁé%ﬁyﬁggr 1%%ﬁagé’sj‘f’ﬁﬁg‘f‘{sg%ﬁ%533#{531‘%9%&"3%"1o t he
| ami nat e popl198efo Bhgerpfdii)dth. Attenpts to inprove strength are
illustrated by U S. Pats. 4,522,863, issued June 11, 1985 to Keck et al.

and 4, 915, 993Yet anathér Aype of afibossiy is fouhdrin\bbnvmonlKaskigabdal.S. patenten

Wl de di scl ose | am nates havi n&@a mi ddl e | ayer conprising scrimor a
grid- | i keSr284A47% cissyed aMarch 8ot 1994 ctos MeNsib and, éincorparatedy hesgini by ar e

Unf or t unalSRGFeen; Meli uRERSEs Riyaf e ko olfarsior ecmeReny Jaminele  ; ona
pl'y 10 behaving a quilted cloth-like appearance and thick caliper is generated.

One feature common to each of the three aforementioned emb'ossihg
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-to-face relationship with the adhesive.

These techniques permanently join the plies in face-to-face relaﬁonshfb.
Unfortunately none generate strength withiri the plane of the resulting Iaminaté.

'Embossing has also been used to impart aesthetic features to the resulting
laminate as disclosed in GB 2 225 745A, published Nov. 18, 1892 to Chandier;
U.S. Patents 5,620,776 issued April 15, 1997 to Schuiz; 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 US Patent 5,209,953, iséued
May 11, 1993 to Grupe et al. Unfortunately, hone of these methods for imparting

- aesthetically pleasing features to the laminate improves its strength.

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

Unfortunately, this approach to generating strength requires an additional ply to be
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attenpt to inpart an essentially continuous network

I ssued Jan. 20, 1987 to Trokhan, which patent is i1ncorporated
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| am nate and preferably towards the other ply. The plies are adhesively
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j 0i ned t ogssddntiallyatontiraicusinedwonkrarnd which ie ihprirded against @ surface 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 adhesiv_e 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 together at the embossments. The embossments are
coincident the esseritially continuous network of adhesive.
In another embodiment, the invention comprises a process for manufacturing
a laminate of two or more plies joined in face-to-face relationship. The 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
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coi ncident the essentially continuous network of adhesive. In another
enbodi ment, the invention conprises a process for manl]f acturing a |lamhate
of two or nore plies joined in face-to-face relationship. The process

conpri ses 8%/ §{0§503 of providing at least two plies to bgl}é%éb?ﬂgg%”t e

face-to-face relationship. The plies are enbossed togeth

first face of the first ply is joined 4n 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 enbossnents The plurality of

nmb tShe &~ C hesi ve.
bEScR P U e F REAROPNEE 65 3kbhd P, e TomBUaeEr 18/ & dirafoftl 'V cu
of a | ani nembossmerts] NJTHe pliralityr op eembd;ms 08, coineideat (the edderBially
partially separated for clarity. Figure 2 is a schematic side el evatl onal

vi ew of anceiiipueus netwark ofiadhesivee utilized to make the-present i:vention,
Figure 3 is a top plan view of the inner face of one ply of a [amnate
according to 'the present invention, and having-two different essentially

conti nuous ~ DESCRIPTION OF THE DRAWINGS - -

Figure 1 is a perspective side elevétionél view of a Ianiinate-according to the
present invention, having the plies partially separated for clarity. '

F fgure 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 upon an adhesive pattern 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 efnbossments, but instead is
exaggerated to more nearly equalize the spacing between édjacent lines of
adhesive.

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

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

DETAILED DESCRIPTION OF THE INVENTION
Referring to Fig. 1, the present invention comprises a laminate 10. The

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



grids of adhesive. Figure 4A is 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 Ngwgiegedesd € Cl osed figures. Figure 4B is a top pl pprypRMidal the
i nner face of one ply of the enbossed pattern shown in Figure 4A and having

an adhesive pattern conprising discret® closed figures which do not follow
the outline of the embossnents, but instead is exaggerated to nore nearly
equal i ze the spacing between adjacent |ines of adhesive. Figure 4Cis a top

pl an vi engRbusdien | Gerdrs fvee rébpéct! RTitWa! PIIERVIZNJoRd SIRAS ity Gh8 3kt S Whi ch .
Is a hybrid of the patterns sh%wn in Fi ggres 4A and 4B. DETAI LE%Itt : o
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conprises a lamnate 10. The |am nate 10 conﬁrises a plurality of two or

more plies 12Eagh individualimy 12001 bei laginatesiQihas asysbface”Qipsd & secandspect
(0,00 b 27 YW 1 2 B b5 5.0 B 10 ™
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 the 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 Johnson et al.; 4,528,239, ..
issued to Trokhan; 4,529,480, issued to Trokhan; 5,245,025, issued to Trokhan;:
5,275,700, issued to Trokhan; 5,328,565, issﬁed_ 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.; 5,556,509, issued to Trokhan et al.; 5,628,878, 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 according 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 adhesive 3_0 in the amount 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
rel ati onshi p, each ply 12 has an inner face 20 and an outer face 22. The

' 20 of each ply 12 is oriented towar her ply
first, or J&befsedsace of e ply S,g_}[g%é@;

12. The second, or outer face 22 of each ply 12 is orien ¥rom the
ot her ply 12. Each ply 12 according t® the present invention nay be
conventionally dried or through air dried. Preferably the paper conprising
the ply 12 is through air dried or conventionally drled as taught in any of
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The adhesive 30 may be applied in an essentially continuous pattern, as'

llustrated in Figs. 3-4. 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. Pétent 4,637,859. .:-;
Referring to Fig. 2, the adhesive 30 may be applied by any means known in .
. the art, including spraying, flexographic printihg, 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 pattemns, as well as spraying the desired pattern from an
atomizing nozzie. |
For gravure printing, the apparatus 40 of Fig. 2 may be used. The apparatus
40 comprises three pairs of axially parallel adhesive rolls, in order: a gravure roll
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 adheeive 30 is metered by a doctor system 46. The adhesive 30 is
transferred from the gravure roll 44 to the applicator roll 48. The impression
cylinder 50 is juxtaposed with the applicator roll 48. The ply 12 passes between-
the applicator roll 48 and the impression cyﬁn'der 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 adhesively joined together as described bel ow
A suitabl 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 womgniesef 3 to 7 weight percent, and preferably pehiagésrsagei ght
percent . 6 If desired, a polyam de resin, and nore particularly a
cationic polyanide resin, may be added’to the adhesive 30. The addition of
t he pol yam de resin increases the wet strength of the plies 12 and -

i ncreases the ply bond strength between the plies 12 of the lamnate 10. A

sui t abl e peserablrie ar gﬁﬂ rorl anyKGEsuitatle atteriie Nesimithe arfdh fifrs imagepany.
If KYMENE is selected for the polyam de resin, it nay be applied In-the
anount of appatatug 40 onay be pravideddoqrint thepotbeeplyi1a, about 2 to 4 weight
percent, and popre preferabl abﬁut 2.5 wei ght percent. The adhesive 30 may

be applied i nV¥Hh 84ean pEPAPtUSH. iadhesve ik qar be pdated|qnia each bty 12inm gs.
10" n an SXIAPIFEEY rBter T8MRR b RS SRaiaaicde 41472 ebrerd thscther ™ " ©

even if indirectly, in order that the desired pattern of adhesive 30 of one ply 12 is
registered in position with the desired pattern of the adhesive 30 of the other. p& o
12. '

Of course, one will recognize that it is unnecessary for both applicator rolls
48 to print thé entire essentially continuous network on the respective plies 12. ‘A
portion of the pattern, for example, the machine direction portion of the pattefn,
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 45 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 bly 12, the second ply 12, or both,
the plies 12 pass between two pattern rolls 52 for embossing. - The pattern rolls 52
may be of the type described in the aforementioned incorporated U.S. Patent
5,294,475. Aliernatively, the pattern 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 aforementioned
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 roli 48 and

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



pattern is described in the aforenentioned incorporated U S. Patent.
4,637,859. Referring to Fig. 2, the adhesive 30 may be applied by any neans
known in the art, including spraying, flexographic printing, and gravure
printing. a&uﬁnﬁﬁgdhe3|ve 30 is sprayed, nelt bl own and splral adheS|ve 30
patterns as are known in the art to be suitable patterns, AL

spraying the desired pattern froman agom zi ng nozzle. For gravure
printing, the apparatus 40 of Fig. 2 may be used. The apparatus 40
conprises three pairs of axially parallel adhesive rolls, |n order: a

| 1 ) | nder, 50. The
g(rjﬁ\égir\?er?glal o pose %ﬁgrﬁéésgrg\%'{) 08’@@&%@'3 +c@re on C !ttH’Q Rlieger voi r

42 by theqgravure roll 44. Excessive adhesive 30 S metered by a dactor
system 46. The adhesive 30 is transferred fromthe gravure roll 44 to the

appl i cat or rolAitentativalyca fined dee tonar in-linedphiaseCadjustermbp be ifized. tif-lihge
applicator roll 48. The ply 12 passes between the applicator roll 48 and

the i npr ePbase adivstmest 030 beriaccamplisher: by can :m-maafssnamq/ planetargcdgear t he

adhesi 32%8%%@%%3 e 8 g a0y for s <H8Rm kb oe piinesills to bo7
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 Iehgth 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 idler roll in-a
direction having a vector component perpendicular to the web path. Al such
means for providing phasing are known and do not constitute part of the present
invention.

"As illustrated in Fig. 3, preferably the embossments 60 comprise-a: non-
random, repeating pattem. More preferably, embossments 60 are mutually
discrete. Mutually discrete embossments 60 are separated from ohe another by
essentially continuous non-embossed regions. A suitable and commercially
successful pattern of embossments 60 comprises diamond shapes, as illustrated.
It is important to recognize that while a plurality of embossments 60 taken together
forms a diamond shaped pattern, each individual embossment 60 may be shaped
independently of the pattern ﬁfoms 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 pattemn 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 pattern illustrated in Figure 3 has a primary



resenbling a grid or any other suitable pattern. A simlar and mrror image
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

predet er mypeadopabs ern. Preferably the two applicator roll $~48sd@ffusphased
together, even if indirectly, in order that the desired pattern o? adhesi ve

30 of one ply 12 is registered in posi®Bion with the desired pattern of the
adhesive 30 of the other ply 12. O course, one wll recognize that it is
unnecessary for both applicator rolls 48 to print the entire essentially
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of the pattern, for exanple, the cross-nachine direction portion of the
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embossments 60. ' X ' '

If the essentially continuous 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 of 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 continuous network of adhesive 30 having primary
orientations parallel the machine and cross machine directions may ' be
superimposed over the first essentially continuous nefwork 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



sui tabl e for knob-to-knob enbossing are di sclosed in the aforenenti oned
I ncorporated 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 patter 2 may be phased together using neans ( wel |
known in t eggirJto?éFor exanple, the applicator roll 48 an&péréﬁpgwg%oll 52

may be geared together. The two patterg rolls 52 may al so be 8 geared
together to ensure the desired registration occurs between the two plies
12. Alternatively, a fixed drive to an in-line phase adjuster may be

oL oo uhBak ol 3F SaRELiYS S8 iolh UmbSssPRGRIBD \GHIEH ahY oBloll kpabs Sun

and pl anetary gear system coup etween the drrve stem

and one offhisharrafgemerOmiimRRaINE W bF aiRedNe B0, tHigesy _Treddz\.irglkbmkés% phase

adjuster is nade by Cone Drive Qperations, Inc. of Traverse ty, M chigan.
Al t er nat i aatlabsptiesicydpssey. be acconpl i shed by changing the path |ength of
changed by pl BEIREara dibr 4Bol i Fria 1h6 (BEPIMEN, B#id Tald Ik PHIPRNC, dI o
roll in 4 embossments 60, various 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 80, 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, alternating closed figures have an adhesive 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 fines, 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 cléimed invention. For example, the embossments 60 need
not be limited to the oval shapes illustrated, 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 lines 60 as is well known in the

art. All such combinations, permutations, and variations are covered by the claims

below.



di rection having a vect or conponent perpendicular to the web path. Al such
means for providing phasing are known and do not constitute part of the
present invention. As illustrated in Fig. 3, preferably the enbossnents 60

conpri se avaentsossandom repeating pattern. Mre preferabl yorpgiRgsagents 60
are nmutually discrete. Miutually discrete enbossnents 60 are separated from
one anot her by essentially continuous Ion-enbossed regi ons. 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

embossment s 6Phé dhinated 98 miRie a6d0i8ing t6 tREPRssehh VAt MR B g?ﬁ&gted -
e pattern-t

I ndi vi dual enbossnent 60 may be shaped i ndependently of t

forms in 8owigoreawoundvas is welhknovenrirothenarht Sufiéble lapparateses for pafforatiflgy i dual
enbossnent t?o mar\,/ be oval shaped, as illustrated, circular, square, o
r ect angul Syttings @nd -yjading the Jainate Hsare well ivawndin tbetarb anddisclosed in

50 may hageninaih Sy PR RERR Be7 183, Baled Kl B 1667 1 M Gnele -
T a SIS0 A, 2673907 e ko Hocibelrod ¥ Wi phlf*' 1 ©"
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 abo?e;- The
laminate 10 according to the present. in\ientidn ..may be packaged, shipped, ..énd B

used in a variety of suitable formats.- - = . i



9 orientation of any one side of the dianond di sposed at a 45 degree angl e,
bi secting the vectors parallel to the machine and cross machi ne directions.
The essentially continuous pattern of adhesive 30 nay be disposed in a

pattern h%&?‘ GsPrimary orientation which is exclusivel odighis Eﬂ.at a
di agonal re Ive to the machine direction and the cross machine direction.

-This arrangenent allows for a networf2which has a pitch between adj acent
| i nes of adhesive 30 corresponding identically to the pitch between

adj acent rows of enbossnents 60. If the essentially continuous network of
adhesi ve g\ﬂ\d %aéﬁlléas%vel y aligned in the machine direction and.the cross
machi ne direction coincident with all, or at |east nost, of the
enbossnents 60,. the |ines of adhesive 30 woul d be relatively closely
spaced. Lines of adhesive 30 which are spaced too closely together is
undesi r abfe bAgrocasstfor snaswfacturing adamninats having dtwe tor iorelplies deinkd iim g

| ami nate 10, unduly reduces the absorbency of the |anminate 10, and

negatively i nfﬁéétto'tf?@ telationshipesaid procass sommsisingdhe gteps ofi t he - amnat e 10,
el BRI i SR IR n B e BRI o L B
it S iy ipasotabn s R o S 0
the machi ne applying an essentlally contmuous network of adhesive to a first face of at -
least one said ply; and |
-embossing said plies together whereby said first face of said first ply is
joined in face-to-face relationship with said first face of said second-:
ply, whereby said first ply and said second ply are joined together by
-a plurality of embossments, said plurality of embossments: beingéw'-
coincident said essentially continuous network of said adhesive. s - ==
2. " A process according to Claim 1 wherein said adhesive is applied to_-::.s'aid :
first face of said first ply and said first face of said second ply.
3. A process according to Claim 2 wherein said adhesive is applied from an
applicator roll to said first face of said first ply and said first face of said
second ply. .
4. A process according to Claims 1, 2, and 3 wherein said two plies are joined
together in face-to-face relationship by émbos_sments extending inwardly
from each ply towards the other said ply, séid embossments of said first ply
being regi_steréd with said embossments of said second ply in a knob-to-

knob pattern.

-



and cross machine directions. This pattern allows for two different pitches
to be utilized. The first pitch corresponds to the spaci ng between adjacent
repeating unit cells of enbossnents 60. The second pitch corresponds to the

spaci ng befwasghsdsli acent rows of enbossnents 60. Referri ”%ctrﬂngd/tﬂas 4A, the
adhesive 30 pattern may further conprise discrete closed figures

course, as discussed above, the discref¥ closed figures nmay be registered
with like patterns of embossnents 60. This arrangenent provides for ply 12
bonding the first ply 12 and second ply 12 together, wi thout requiring an

10 undue gmount ?sdg\ﬁﬁr ﬂ@%ﬁ ely _
spaced. Th| S grerg%?gerren H‘ﬁ%ﬁcﬁzﬁrgs elk%ggo%? @%&géwg@?g?%éﬁ@ﬁrfedum ng
sof tness and edyemdrenCacka6¥ase rdlaficriship' Byt émbbssmérits dxtending Iisrdl

recogni zed that for |ike patterns of enboSsnents 60, various pattervns of
adhesi ve may [Ffremueadh plydowdrds thelbﬂlar\saltBﬂypsalﬂembossmar@ ofidaid first plygger at ed
relative to the closed figures formed by the enbossnents 60. |nstead of

i denti cal |y ab@ing|oitset fromes ﬁ'@)ﬁﬂb@sﬁ'ﬁ@"ﬁ ofisaid $QEQHE|CP|Y5V' anestediratiemnt s 60,
the adhes \./e ioprocggsn%%corg nvvatr bié. eg ?«Ir}lderels'ltjmCsha1621 embossments of each’ sald_

first ply are joined to, and compre'ssed against a non-embossed region of
the other said ply. '
7. The process according to Claims 1, 2, 3, 4, 5, and 6 further comprising the
step of adding a polyamide resin to said adhesive. |
8. A process for manufacturing a laminate having two or more plies joined in
face-to-face relationship, said process comprising the steps of:
providing two plies to be joined in face-to-face relationship, each said ply
having two opposed faces, a first face and a second face;
" applying adhesive to each of said plies, in a predetermined pattern;
embossing said plies together whereby said first face of said first ply is -
joined in face-to-face relationship with said first face of said second -
ply, whereby said adhesive pattemn disposed on said first ply and said
adhesive pattern disposed on said second ply are superimposed to
form an essentially continuous network of adhesive intermediate said
plies; and
joining said first ply and said second ply together by a plurality of
embossménts, said plurality of embossments being coincident said

essentially continuous network of adhesive.

R Y



figure. This arrangenent provi des the advantage that a nore nearly equal
spaci ng of lines of adhesive 30 is obtained. In fact, it will be recogni zed
that for predeterm ned di stances, the lines of adhesive 30 are nutually
parall el . ing to Fig. 4C, a hybrid adhesive 30 patt i s shown for

t he sane aﬁ?%ﬁﬁb&;f enbossnents 60 illustrated in Figs. 4%125?33%9 In the
adhesive 30 pattern of Fig. 4C, alterrmslting closed figures have an adhesive
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 e | ﬁ% } { ot d i Thi

arrangemetrgf1 pr%g@hetlgscg y@pot@ftﬂg@?? h\gh%r%@';% aé‘gg“g’? é%l‘ﬁ%goqﬁqwg’ggtq%r
flexibility, a fae-tbqauenslationshit Bpermbiossments &aeiding inWarly fohileaERNt | i nes
of adhesive 30. It is to be recognized that there are many other - :
conbi nat i ons, plyetawards ithe othexrsaid ply, ssdid embossmeatsc bhsaiddfirstiplyrbéing. For
exanpl e, the epgbossnents 60 need not _be limted to the oval shapes-

i || ustrat ed, - Gffset TR said embossments of aaid segenrd plydn amestad-patiam. -1 he -
patterns e e mrised of a pluralit f discrete
enbossrrenﬁ gj 60 7 ux ap%%gg‘ﬂf@?? gﬁiﬁ% %ﬁ?‘fg%?r?'ﬁﬁ'gﬁﬁ?'"gﬁgeg‘y\'é‘:%"ﬁ-a‘y be
formmed by conb adesiveRRABAEF RS sditi st 166 SPoncsil ply 4APYrodt michiAs ' A
such conbi nations, pernutations, and variations a cover ed by e clains
bel ow. direction pattern of adhesive is applied to said second ply. .
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11 The lami nate 10 made according to the present invention may be
perforated and core wound, as is well known in the art. Suitable
apparatuses for perforating, cutting, and winding the lam nate 10 are wel |l
known i n twees4e3sand di scl osed in comopnly assigned U S. Berapdsioidss687, 153,
i ssued Aug. 18, 1987 to McNeil and 5, 660, 350, issued Aug. 26, 1997 to Byrne
et al., the disclosures of which patents are incorporated herein by
reference. Alternatively, the Lam nate 10 according to the present
invention nmay be cut into discret2ADits, as is commonly done for facial

ti ssue, hankies, napkins, w pes, etc. An exanple of packaging for discrete
tissues, etc. is found in commonly assigned U. S. Patent 5,664,897, issued
July 8, 1997 #®~YoU et al. ang§ i fcorporated herein by reference. It wll
be understood that t pgckayi ahd uses of the lam nate 10 according to-
the present invention ¢ no imped to those descri bed above. The o

| am nate 10 accor dj11g tgp‘preS‘nt i&wention may be packaged, shipped; -
and used in a var sUi fabl o format s. ' ' .
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12 What is clainmed is: 1. A process for manufacturing a | am nate havi ng
two or nore plies joined in face-to-face relationship, said process i
conprising the steps of: providing two plies to be joined in face-to-face
rel ati onshipeogmsd said ply having two opposed faces, a f?éfﬁ of @S aNd a
second face; applying an essentially continuous network o ad%e5|ve to a
first face of at |east one said ply; and enbossing said plies together
whereby said first face of said first ply is joined in face-to-face
relationship with said first face of said second ply, whereby said first
ply and said second ply are joined together by a plurality of enbossnents,
said plurality of enbossnents bei ggincident said essentially continuous
network of said-adhesive. 2. A pM™c®Ss according to Claim1 wherein said
adhesive is applied to said first face of said first ply and said first
face of said second ply. 3. A process according to Caim2 wherein said
adhesive is applied froman applicator roll to said first face of said
first ply and said fjrst face of said.sgcond ply. 4. A progess according
to Cains 1, 2, apg3 wherein said twoglies are joined togther in
face-to-face reua‘ st 5 @&xt endi ng i nwar giy|" :

20



fromeach ply towards the other said ply, said enbossnments of said first
ply being registered with said enbossnents of said second ply in a knob-to-
knob pattern. 13 5. A process according to Clainmns 1, 2, and 3 wherein
sai d two pwioe®nagss j oi ned together in face-to-face rel ati opShiges/iMso
enbossnments extending inwardly fromeach ply towards the other said ply,
sai d enbossnents of said first ply being offset fromsaid enbossnents of
said second ply in a nested pattern. 6. A process according to Claimb5
wherein said enbossnents of each said first ply are joined to, and
conpressed agai nst a non-enbossed region of the other said ply. 7. The
process according to Clains 1, 2, /8% 5 and 6 further conprising the
step of adding a polyamde resin to said adhesive. 8. A process for-

manuf acturing a | am nate having two or nore plies joined in face-to-face
rel ati onship, said process conprising the steps of: providing two plies to
be joined in face-to-face rel ationship, each said ply having two opposed
faces, a first facejand a gecond fpce; -




applying adhesive to each of said plies, in a predeterm ned pattern;
enbossing said plies together whereby said first face of said first ply is
joined in face-to-face relationship with said first face of said second
ply, wher ey ospdoss adhesi ve pattern di sposed on said firstpglypsghfhzsai d
adhesive pattern disposed on said second ply are superinposed to ?orn1an
essentially continuous network of adhesive internediate said plies; and
joining said first ply and said second ply together by a plurality of
enbossnents, said plurality of enbossnents being coincident said
essentially continuous network of Zag? j ve. 14 9. A process according
to Cdaim8 wherein said two plies E$ined together in face-to-face

rel ati onship by-enbossnents extending i.nwardly fromeach ply towards the

ot her said ply, said enbossnents of said first ply being offset from said
enbossnents of said second ply in a nested pattern. 10. A process according
to Cains 8 and 9 wherein a machine direction pattern of adhesive is '
applied to said fi

> O O




direction pattern of adhesive is-applied to said second ply.
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