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the present invention is shown in Figure 1. Apparatus 20 conpri ses:
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- within a predeterm ned range of pressures; nmeans 28 and 29 for rotating
cylinders 22 and 24, respectively, at independently controlled velocities
to provide a predeterm ned surface velocity differential therebetween,;
tenperature control neans 30a and 30b for independently
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centineters) and are oriented on the surface of cylinder 22 with their

wi dt h di mensi ons extending circunferentially. Starting with a right
circular cylinder, pattern elenents 51 were machi ned by renoving 25
surrounding netal by electric discharge machining to a depth of from about
0.015 to about 0.020 inch (about 0.4 ngnto about 0.5 nm. Additionally,
they were spaced -- center to center - about 0.0/0 inch circunferentially
(ie, in the machine direction), and about 0.072 inch laterally (ie, in the
cross machine direction). A variation of such an elenment has a slightly
chanfered edge: ie, about 0.010 inch w de edge portion bevel ed at about
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“pattern being the'pattern of pattern el enents which extends
circunferentially about one end of pattern cylinder 22, Figure 2. For
clarity, "the machi ne direction dEpeReesEBYes of | am nae 41 and 42 are
designated 4le and 42e, respectively, in Figure 5. 35 Figure 6, is a
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pattern ts.simlar to pattern elepents 51 Figure 4 byt for having
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m nut e haked. Thad/ nipBlagSpreseiire Wal Bb Sgt at iles VdidwhOAIB point/df the bhtin@ertapisithder s
heat ed #ssurp re@tivetidorgLupérating lite3 g deddatisneslerndntsabout one- hundr ed- si xty degr ees
Fahrenheit (about 73 degrees Celcius). Four different anvil cylinder

sur f aceSAMABEETi2es were set: mnus five, zero, five, ten, and twenty
percent faster than the patterned cylinder/line velocity. At each

di f f er ent Acsecapd|sgicft spmpleh cti emplas 28,128, 24, gndRdsverg ryrpusing § 83 lpainp as for
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~inch (psi). Wthout intending to thepgpy,limt the present invention, it is
believed that the relative values of pressure (ie, their differences)
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 pressurep SEBPEAR pEing Nelesty. me| PifferentighVelpritynAnyil Glindar |v Belative Pyol §enolr bnt i al s
to achi eye_bonds havi R M oxi| nafasiey Then Batoawe CHBM 4l peel strengthk. This
~ benefit fransd atep, of rwurse, Jinto substéemwtially | or‘nger pateer n el epent

. lives, TABLE2sl 20) Sanpl 2D ffejential Veiocity, Anvil| Cylindes N p B asing

Actudtin Cad cul pted PaBtern |Rel ative Pe®l No. Fast es80Than Paf t er ned
Cyl. | i 2ders] kPa 274 El emgnt Loadi nd@, kPa Strgngth | &30

i -5 % 275. 8 6. ZXIO[ err | ! 25
1b Generally speaking, 'Q\BQ./E 2 illustrates that line velocity and &Men?ial velocity are inversely 7915?881%?r r ]

500 g5 Gs, all other things being qu%l, as line speed increases, lower ma- ditferential velocity is required to

6. 2x10[ &hitde a given nomindi/tavel oi0bond peel strength. Addkidnaly, while peel strength data were taiddGn 8
4. 7X10[ geéinhg per inch units, ondly/islath@ values are listed in the tablds Hasmuch-as different test methodolodiss’. 9
3. 1x10[ eayrgrecipitate different4&8@s30 General |y speaking, Table 1 illustrates that
nip biasing pressure and differential velocity are inversely
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related. That' is, “all other things being equal; nip biasing pressure may be
reduced as differential velocity is increased. Thus, nip biasing pressure
may be set at val ues bel ow the yi ePd 298igs? Baf the pattern elenents to
assure relatively long operating lives for the pattern el enents. SAVMPLE SET
2 A second set of sanples -- sanples 2a, 2b, 2c, and 2d --were run using
the same YMA-REETAs for sanple Set No. 1 at constant nip biasing cylinder
pressure of 275. 8 kPa (40 %5| a caI cul at ed attern 40 eI ement val ue
of 6. 2x1 "d 3 32. 2 Sl 1R [omRlarEee i 71
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Vel ocity, Anvil Cylinder Rel at I ve Pgggegrength Per M nute Fast er
Th@/ Patterned Cylinder 2a - 137 20 %
238 gtg Sample L“?O locity, metres| Biasing Actuating Léalg 0Iated Pattern Relative Peel
580 2d No. 2 jgr Minute Cylinders, kPa Element Loading, kPa Strength
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only relative values are listed in the tables inasnmuch-as different test
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7. 8x10[ errésﬂ;ecﬂve nip defining cyfddr Beduce high strengtR oridls, and without precipitatiftg hofes in the laminae.

7. 8x10] emirgctionally, optimum cyfifddr @dttace temperaturd@d Gre kdérsely related to linevdtocly: higher cylinder

6. 2x 107 enrdnjperatures being pretérdd aerelatively siow M80velbBitles, and lower cylindbd tétilaralires being

4. 7x10[ elpreforred at relatively highJite vdlociBes)ane| foy exapplakwithghe kibrgisat laghiriaa (Hothl polybthglére

t hat - i havirge: rediting tergefurechf fl 075 Sriaboat twerBinded-twenty divengagrees Fahrenhei)) de btilizadrier

cyl i nder $Sample Bets 4 anvt 3, edtistattpry hpradsstrangthsralh otberrteingsdging pqudi-were pehieyedatpylindérne
vel.oci 4y merelures @sabopipne hendfedsfarly dawwéabfmhelé(ahmm dagrepe Gelciyrb pt afing vrlesity efhout
91.M~ et @pat é’P“"ﬁﬁeﬁtﬁ er raipe (W éS:bE'PtP'isd’GT @f"f’ “3'?“ 8.'??d'a’a'ﬂﬁ)\‘7€5 QB’B‘E?F with a

f our - hungtgg‘ﬂ "ﬁ“’l"? °'f' )é'?"enf ‘gﬁg JrRlting ‘f "9" 39"995
Ref | ect i 1%& s, Colcis)sy ) g g dg Yegﬁt | rttd7e;
expl ori n¢ %ew' 'Pa (RoYng,f a %peﬁt"'%°t7 TR oo sgven(‘j P rgess fr re e' é‘T 3¢

di 1 erentTq), 08 %0 B5hla" yny thr tyongp%raﬁon AL pdib36 ¢ %hﬂ&bﬁt&n ve(éa@ Eg

. inport aane\ﬁ%ﬁZ @ sm ng P&Fa le mechBni&il inflded, e to
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heat ed. (s !pé’lteﬁpﬁéi\lfdn{%gnt@-ltﬂe tﬁgrrh&flasﬁchhrﬂig& REditegang Astdmuchass ofddtivd Shading of

- tenper at weis drJaninie!REBERheh RN afd TR r6Rt arhitsiohBtefperbtd® gomy tnitd1ge hipNPRbBkeWEEtha
the tHBr nexshqmbing defiihg@erdbbrel (6§ POIRIrsCI20mE 2¢8) dcB e tovea@ItsaiCiiow\tiotnthé béend

+ cyl i nder sitdso:nis trah being mesadrtd of bt fdwdith thaitohd Yes.r\mdavercidasouch as @arasrmbondand

further istrengbagesormallycaghieved ercytmlmpemaarmwamtoblbw preowil teenpoatuks obthe lapmie® it

st r engt his believerbthetrtahds neagh ahigher epdraioes donppehally set@s the fantidate is lerygeded frori them 22

S Qﬁgnpmgmg@@ gqygu{t high fine, speedsa red toonsing -rpy (e raghieved without heating the cylinders; ie,

having the cylinders at room ambient temperature.

While specific examples have been described above, generally speaking, velocity-differentials in the
range of from about 2 to about 40 percent are preferred; from about 2 to about 20 percent are more
preferred; and the surface velocity of the anvil cylinder is preferably greater than the pattern cylinder albeit
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degrees Fahreéenhei't) below the nelt tenperature of the | am na di sposed
closest to or in contact with each respective nip defining cylinder produce
hi gh strength bonds, and w t houEP®#x295i95¥ Bdti ng holes in the | am nae. 35
Directionally, opt| rrum cylinder surface tenperatures are inversely related
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descri bedsaghBpisae grarfemanded akp yelpqity f at, lepsh @1-¢ \PIqiPs Pory iBiRYtD: Hald ‘?aﬁeft' tlemeatnge of
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percent af 'Plde 9 nder
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de¥i ne o (lh. a if )Wﬁtﬁ IBorkibHsQkkBdLf 1Wace o fatdoremttncithioagh aaress(ré biased?) nay

be forwgp oOwbdh PQJhBﬂ .sa&&nsdtab Qi@ffmrigﬁnérﬁﬁﬁ(zzphévage)aﬂtem elbinent segmsatsd5 055, 56)
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