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MULTIPLE PLY TI SSUE PAPER w o FI ELD

| NVENT | THi¢ Sheet Has Been[Replapggesent i nventi on is reI ated to a tissue paper
struct ur ticularly, to multiple ply tissue paper structures.
BACKGROU I | ON Paper webs "osSliic fibers
are used 1n con oducts such as paper t V\EHl§$*ﬂ%ﬂ‘é/f‘51.B#a u&, and
facial tissue. Multiple ply paper structures dre we REPLAG e art.

Such nultiple ply structures have two or nore prres whi ch are positioned
in face to face.relationship and joinedl together. Each ply can be forned
froma paper vveb A paper, vveb can have one of m)re | ayers as it is forned
on a paper neEtHe ing PaFsB—re FeFaPERINGEIon ¢ The i ndi vi dual

plies of a nmultipl e pIy paper structure can be joi ned in any nunber of
sui tabl e ways, inclu J;ad 1,00, Qr C d such as
by enbossi ng. Frequent % 1 Pﬁgjé&gr%q'e%%%stgda% aes hettigggriééa]‘gon% to

provi de spacé b@‘t‘%\}é?e%‘”a%lj 86@‘?\‘&"‘?911' e8tTin whick oo &l tégfacerh phERs in face

to face rel atdiafitdtigs which atxagpkatged aul td pkewplnepapsinst relgé ures are
shown in the faollowing references: U S Patent 3,650,882 issued Mrch,

1972 to Thomast DU.'S. Patent 4,469, 735 i ssued Septenber, 1984 to Trokhan;

and U.S. Patent 3,953 @3ghtinguetripred tiereyme Kenpiofhd #bbvew g
references digi@AsReaTQSEPLO O69 ﬁﬁamse&nprte@ueageosfwhigpkﬁo‘my paper

product s: 0, 902 |ssued F 996.t 0 Shul| ., Patents
5, 468, 323 |s§1j"eg§’l§(}\? gf“’&ﬁ’ﬂ BEBh?mh?ypﬁgg’r‘é%%d" B04F 981
i ssued Noventempbse# bd €ase-tais:l,e<!3"Kiél#ﬁ%11:s’3u€ﬂlul§ed.enbepl£gtﬂ;968 to

Vel s and cogmnyl wﬁgghggsgipm%ﬁé& Z@@n'é&%@% J}E&@ﬂbe 3,1115“(1)12;],(3)6%0' ssued

G esham 3, 556, 907 1.ssue anuar Nystra
January 2, 1§%® COUEYREEF) 9’3‘3‘573’8"99659935%633( eﬁﬂ?é-ngza“’fgmeg%ﬁ%onas

3, 867, 225 i sufedhkehetal Yookt indQ 76igloe s meand, adkll led LED elements
zforhfhort in the following text, are soldered onto this
conductor strip at predetermined'intervals. The produc-
tion of the conductor strip is based on a relatively
costly technology, requires a large number of process
-steps, and 'is dependent on the wuse of high-quality
materials. Although, as a rule, the film strip which is
provided with conductor tracks is provided with a coat-
ing, sealing problems have occurred in practice and it
has been found that the film strip is difficult to lay,
particularly in corner regions (risk of kinking), and is
also highly sensitive to scratching.

Based on a lighting strip of the type mentioned
initially, the invention relates to the ocbject of equip-
ping this lighting strip with a conductor strip which is
intended to be simple and cost-effective to manufacture,
assemble and install, and which can be characterized by
high functional reliability.

The lighting strip which ig intended to achieve
this object and has a multicore conductor strip which is
fitted with LED elements which are arranged in a row one
behind the other, is distinguished according to the
invention by the fact that the conductor strip is com-

posed of a large number of conductor strip sections which




PCT/ US97/ 07873 | REPLACED |,
.general |y understood that a nultiple pfy structure can have an absorbent
capacity greater than the sum of the absorbent, capacities of the_individual
singl e plies 3f CHtmERe BRI PhaIAGe PEX PRI i@ GPY. 18pERe FEfdr enced

U S. Patent 3Fic=tA83,t ca Thetimsedi scimsds abédwdeipl yirpr edobt ossech is said
to have a wat r g | a | t ' | . tgﬁ%fg&gj of two
ply towels ofa%gria%%%gr QJ"utrq%?s %nd#vmﬁ]i%%ségggﬁo ave an attsitjol bent
capaci ty whi dedtdogsemngy ishpladiTigapeyecgprdnetivelom ¢raaghed to

consi der at i ORtnim,t hérdadgi tdmaba%lmlﬂﬁn}ﬂ‘edgaﬁ.ﬁ%\hﬁi bli:dSb.ﬂi t 4y Eﬁt:pie)ﬂf
structure. . Hoyever, conpari son of -the absorbent capacity of a

mul tiple pl yws”ttrhugf‘u\rﬁlgist Sl?lﬁ%&gbsor bent capacities of single ply paper
structures, or other Thabeimtasyies paperding feot thednyertagniry®tids jes, is
not especi al |y hedufiWg idtdipdaiaRdnkha RehiREEENCLLPip thieLdRIddnP IR Pl Y
product The absorbent cagpacyt ai_ned b¥ a(ﬂdl- an additional ply is
general ly gr aEfhage b%‘#ﬁ%affg:ectfgafff’ §rhet RS ERE lél y. This
di fference i hope that knewst priuopaatt. tlating ioft ¢hepkyndtoreyestspace creat ed
by the addi tion 9. a2Xi6A Bh¥ip within AIPIB-O0ERERNENG PldbdiiaiuCt

having plies obtained fromdifferent types of:substrates is normally
expected to H&&hen 1ighbingftighds powviimmlifiads PgredfRtatiat™ he
arithmati c maae alegiba absshdeftcanpaei.ti es measured for the honpbgeneous n
ply structures forneg,fromthe. dif subst rat i e, a

het er ogeneous two pl ;!/'htei g?‘ﬁé"%}%é{‘;‘ﬁqsﬁ% ?’lﬁr_s g?&fg’g’?ﬁ% rom’a first
type of papernsubber sageanef a thec obRRipg P irkp f rERPEAREORE, WS ferent -
tlype Ofdpape_r_ins»ébﬁ;tibalt l%ha-ﬂ'letﬁbsghaﬂibdﬁfwaﬁbfﬁs 0b£S e a?Mzﬁraﬁﬁeneous t wo
ply product i enerally expected to, be |ess t r ual _to the
arithmatic h@}fﬁ%ﬁrﬁhégﬁg}?geﬁ%téaﬁé 'f]ﬁe_i"é'?nr‘tegg‘ﬁ?eﬁggo?’ni')‘faauh%’hngeneous.
two ply structaureemduadret f then end pegieensfof headh r sondudinan atriand 2) a

hombgeneous t3diloh, ShaUehdEerhe! 88shddi30nt WathbbfStRE Lospaasyyl
substrate. ‘Above referenced U, S. Patent é69,-735 di scl oses
r

4,
ext ensi bl e mfRd -pfy 2 { FRIREERE P EFHR dGEEELOF N ARy Sttt EeFRe e patent -
4,469, 735 ar epraited oibeawit board is produced by electrically conduc-

tive contact elements, a crimped joint being provided in.

This Sheet Has B . - .
4,483, ﬂmm,mﬁm er 20,1984 to Bauernfeind. Commonly assigned LS.
Pat ent | ssued March 9, 1976 to Applemdi_ITT1TOSE {boss
patter rcially successful paper tog% |T|r\‘i‘§égakhap§% Sg} 4%227 . ]
' ' 2 i) |

each case between the contact elements and the cores of
the conductor strip sectioxi, and a rivetted joint beihg
provided in each cé.se between the contact elements and
the conductor tracks on the printed circuit board. As
trials have shown, an electrical connection between the
stripped end regions of the conductors and the conductor
tracks on the printed circuit board can be produced
particularly easily and. economically by meang of metallic
céntacﬁ elements, and, in particular, above all by -an
extremely reliable process.

According to one particular development of the
invention, the end regiops of the conductor sections, the
contact elements, the printed circuit boards and the LED
elements are in each case encapsulated in a coloured .
plastic housing which leaves exposed only the 1light
outlet side of the LED elements and is formed by direct

overmoulding. Thieg measure additionally ptotects the
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synergistically high Iiquid absorbency by virtue of at |east two plies of
the :product having sufficiently different stress/strain properties.
However, it is desirable to be able to provide inproved absorbency without
the need to inpart different stress/strain properties to different plies.
Accordi ngly, one object of the preseng invention is to provide a nultiple
ply paper StLUCLULE hAVARgCLIBY O¥SEh AP SRILeLnBLOPELL] ©F re11anl® 97/ 44527
obj ect of theept eb®mchisread i thatt ther digbbing nmttniplcanpbye papér
structure whigh, aghi RMRSA arbbmdesr OS RalieX ARAGE,Y taNBel p@ciban

ant i ci pat ed V\4th res ct to other ﬁ ﬁer structures having the sane nunber
of plies. hout, i &&t 2oPPPRE Tt invention is to provide a
mul tiple ply paper szummta:r ephafnmqalrmmdnhdiéf ektkat imsentienval ues and
cal i pers. consmsé@%beéhaoéonﬁ.%t <8l 05:BEESER! chd EHRR LS skOy pr OVi de 2
multiple ply paper structure having on more plies having rete, |ow
density regi ®PRtIRRPer 8@ | ACRL2YNt PAGBER Rt Vidtk PEHRERE cnc“WE) 97/ 44527
PCT/ US97/ 07 8dSards and the LED elements are in each case en@apsulated

SUMVARY OF THE L NVENT] st:.c usin ‘I;I,Le. reseng |nvc§n£| oglgrow des a
heterogeneous rrullp e pIy I'SSte papéer "produc avt ng i s where n s
an integer gp@al@xng huhtbraeqlrahsperentTnéaHeiermgmemk neﬂwslb pFe ply
tissue paperpPiLchiifoddtd Udes whle LEB&! oEWOhPL i BSthod, it is unnec-

esgary to leave the light outlet side of the LED elements

free. Furthermore, this allows a development to be
achieved in that each plastic housing has, on the light
outlet side of the LED elements, an integrally formed
material attachment for fitting engagement in a cover of
theAlighting strip, which cover is provi&ed_ with corre-
‘sponding retaining openings. This makes -it possible to
provide a cover of a lighting strip from the start with
openiﬁgs, such as holes, which can be arranged in a row
one behind the other, or else to re-equip already exist-
ing strips, such as skirting, staircase strips or the
like, in that the covers of these strips are prov:.ded
with any required hole pattern.

The invention provides various development
measures in an effort to achieve economic manufacture of
the conductor strip or illumination strip. A first
measure provides that the conductor strip is composed of
individual wires which each have insulation, while a
second measure provides that the conductor strip is
désigned in the manner of a flexible ribbon cable.
Commercially available wires or ribbon cable can be used
in both cases, it being possible to lay these without any’
problems whatsoever, even at difficult junction points or
in corner regions,; because of their high flexibility.

Another refinement of the invention provides,
instead of this, that the conductor strip is composed of
an extruded, relatively dimensionally stable, profiled

strip having wires incorporated in it. In this case, it




including a first ply and a second ply. The second ply has a texture val ue
which'is at |east about 1.5 tinmes, nore preferably at |east-about 2.0
times, nore preferably at |east about 2.5 tinmes, and still nore preferably
at |east about 4.0 times the texture value of the first ply. The
second ply can have a cal i per which s at |east about 1.25 times, nore

particularly & dsagadith Tob ddTioceYER SO RY' bhCoylel edilad east

about 2.0 tines I n one | east”™ about 2. i mes t he
cal i per val uét o?illﬁfé‘ fHEdP |§P§1./°r a Bt‘-%‘@"dl"f"l"é?en?]i‘%?e t%%‘f}’r‘éﬁsand
cal i per char agteervait i idfe tvhﬂ:hplﬁee.atﬁaalprﬁﬂgm sydtenagt erel) et s

mul tiple ply t| S5 Jt‘fnaﬁﬂg &1 \téﬂh Q_H)aaﬁ% zogﬁéaé %Péorgsor ctcoqpam ty

which is gre onbgeneous n Hent
capacities ofsi{lﬁéﬁm qsin é@ ﬂmtttﬁéut?rtﬁét#fé@!i ﬂ@rthpﬁﬁaﬂii' n@d@r##@aént

stress/strai nnidy,oRed |re_§utigetﬂ@ i&d;ﬂ:ﬁ.on&i desex) bed in above referenced
U S. Patent 4, 469,73

[ ogeneou D tissue paper
product can include &t FPESRET c@ﬁ’g:rbgvg %’8 Rg® m‘ﬁguér n&ﬁ’g‘%%}“{,&ﬁ% is at
| east about lkf thereondwoter praimrprebu}tatatecasiingbata2réfinemant nore
preferably alod eagl abAntoh likMohatinthe CKRsERS Cnisl Sy ABkY akn | ast

about 3.0 tines the nmacro-density of at |east one of, the other n plies.
WO 97/ 44527 approximately rectangular contour with clip-on strips,

PCT/ US97/ 078%3ip-on tabs or the like, which are integrally formed on

BRI EF DESCRI P'q O\Ilggggggd%w Ig_@; for fi %gl’o% Ifb&ﬁqifcrggs tional

illustration o y paper uct ure havi relative | ar ge dones
faci ng i nwar figpductor strigyie 3 Fetaigieg  hamneds Whagh if14R%4m9%Dn of a 2

ply structur evwmg;meleh_at_;hueﬁg SEFigR dorres faci ng outwar dlhy - Figure
2A is a .cross-sectio ratl Luct
relatively | ow text urri‘(%ll Il HE}' 9t ngg pF ddPnp%sedtg t%%gn ?e‘%ﬂlat%issel y

hi ghly text lrurthermorer nbgrpﬁzt@sized in thﬂgﬁheeczsdustarwm:sp dexct i onal

illustration afi:fréigeatﬂﬁn%“i"@taidih& AR MES’ Qa\emrangelﬁﬁgely hi ghl'y
textured, pattern oéﬂl sgosed betwe.e r |.a |v l,ow t ext,ur

non- pat t er neEPHEE AEYUPRESFY ﬁ'f‘?usst g‘?’?%f a- paper

maki ng machi rhmles arranged one behind the other in a row for the LED
elements to pass through, in that the conductor strip and
the covering etrn.p ‘are a prefabricated f£lush-mounted uni_.t
for arrangement in a retaining channel in the 1~ighting.
strip, and in that this flush-mounted unit is covered,
and is held in the correct position, by a seaiing pro-
. £filed strip which 1likewise engages in the retaining
channel, is in this case held in a force-fitting and/or
positively-locking manner, and is composed of a transpar-
ent plastic material.

In the case of a lighting strip having a multi-.
core conductor strip which is fitted with LED elements
which are arranged in a row one behind the other, the
invention can also be implemented in that the conductor
strip is composed of a copper strip whose cores are
separated from one another by punched slots and cut-free
sections, and in that the conductor strip, including the
surface-mounted LED elements, resistors and the like, is
surrounded by a flexible sheath profile which is extruded
thereon and is formed from a tranﬁparent plastic

material. Such a conductor strip or illumination strip




This Sheet Has Been Replaced

Fi gure I w of a paper web having a continuous network region
and di sﬂwmrﬂﬂalj r Figure 5 is a cross#=secti e _ per
web of along lines 5-5 in Figure 4. || THIS SHEEF[HAS BEENs |ja
schematic illustration of equi pnent for conbining t seREPAAEER i es {lo
forma two ply product according to t§1e- present inveniron. Frgure 7
Is a schematjc ilLkustrati of equi pnent. for_conbi.nj £ WQ SRl to

provi de an i Rt Y et o S?P‘%i"y sﬁﬁgg'ggﬂrg.% conrse, F'T'lbhcre g iasﬁgrg%ﬁenat ic

i 11 ustrati ontdvetyubparhded oin canbihem enbedinente anseirding2tpl yhet ruct ure
made accor di RgvbRe FbOUrfocoriing @otWhish Pldh the BRBYI &€ £ 13 ghltYngr Oduct

according to the present invention. Figure 9 is .a .schemati.c

i |l ustrati on®6F R B arré’r?ﬁé?‘c?ﬁet%@q“ﬁtrﬁro%%ﬁlpt Yﬂ#b‘ffbkﬁsait}f‘t&fa?i ng fabric
havi ng a nacwbtiOpER oél ememyvophdnhr arpatmmyed, incantewn s bebtindrk surface
defining a piucabih¥,-0f 1di SG §heviksal ahad defd R oF0REYEHS 4 g8aCh
conduit having a machine direction _|ength greater than the associated
conduit crosSOHRRARRL R BLRPHHC Vidih8ETip, conneFETIRE [Pt eS RBmat i ¢

i | lustrati ontefitnraidenrdayeAfiouetdi LEDNel dmerty,Mreel stotdraadyiehai r dryi ng
fabric having;a_ cont S c J it lsScrete,
ool at cd def LRt ot " FIShIBLE Qe pralad WRLUAd ldheBuatln

PCT/ US97/ 078%Bereon and is formed from a transparent plastic [ gure 11

if, a sglhe_rrati\s:&ia:}ﬁl Lﬁi} iwg;ho_tcaaasr hetie _dmemllaeaheaiﬁ rpﬁafﬁlfeoeah of a
through air dryin abric havi a.continyqus_networ urf.ace.and a
plurality ofgai s%%&pé?e st éggdeﬁ ecﬁnreo#’ corYd‘El tse dotlp1E sli'lggeg‘re 12 is a
schemati c i|adbesiwe drrpd, provédedsetth en protectiyenfl ¥mbrinc ordaken al ong
lines 12-12 {5 Ha@d 66 easiedOCed7/£445%he conductor strip in the

PCT/ USQ?/-O78Z§rresponding retaining channel in the lighting strip.

The lighting strip according to the invention can -
be designed, in particular, as a handrail, sté.ircase,
baggage compartment, skirting or eascape route marking
strip. .
: A method for manufacturing an insulated, multi-
core conductor strip having LED -elements "which are
arranged in a row one behind the other, for a lighting .
strip, is characterized aqcording to the invention in
that a conductor strip of ‘finite length is split ini:o
conductor strip sections of predetermined length, and in
that those end regions' of the conductor strip sections
which are axially adjacent each have a printed circuit
board connected to them, which printed circuit board is
fitted with an LED element and, possibly, with a
registor. In this case, the operations of cutﬁting a
cohductor strip section to length and of 'connecting a
printed circuit board are in each case carried out
intermittently.

. In particular, a method is provided, with the
following method steps, which are in each case repeated
intermittently: _

1. a conductor strip of finite length is drawn off a
supply roll and is fed to a cutting stationm,
2. a conductor atrip section of predetermined length is




7 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present
I nvention conprises a heterogeneous-mnul tipl e-pky-tpssue paper product 20
having n plies. Figures 1A and 1B are cross-'sectional illustrations of 2
ply structures (n=2). The individual plies in Figure 1A are designated 31
and 32, respectlvely The plies 31 and 32 are joined at discrete, spaced

apart |ocations nps g%FE RLqur Sy r sectional
illustration of n% nt?an 2 h‘% g?n&ﬁée pre%%l ﬁlf\:/eﬁﬁ%)% The

i ndi vi dual plies ]ﬁﬁ‘-glf- urad pthe ecaééil@ﬁ%ﬁ e8tzip sestigRd i gheldhe plies
41A, 42, and 4lBﬁrm1h,ob?ed heDERidederticdl, SCrete, spaced apart |ocations by-

ebOSSIENt S 5. 1y e BL1 L0 PASLOAICLET QUBNBIUS JBULLLPLE ALY AL ssue paper

pr oduct’ one 0 €S O le ply

ti ssue product 2@teip baddithei Agndudier fﬂr‘mﬂpatselcé&ﬂl ane 8tripredt her n
plies in terns ofotatmlsgaat;,_gﬂ;a of the follow ng propert I es: cali per,

macr o- denS|t i[es wei or.texture value. The caliper, macro-density,

basi s wei ght . efttﬁf'gp$gl R Feadopey 25 PRRLEIRR -according to the
procedures pir.ow Gedpibigitoad circuitA lh@nmigewbmis el thigltedplwigbaper structure

is a multiple pl ylegtsq:ughgrgggagi%nbol ighgare made- with substantially
t he sane conposition of paper fiber urnls and apernaklng addi ti ves, and

whi ch are al9- suft stgaipaldamesties dfe Yaed RSB pR® to al |l of
the above proper tstadppedeend afegdbyisOind ltheabonupt opeirtaicks, oh hitheraxi mum ply

to ply differenc a property is |less than about 10 percent
~of the | ower val rq'hlpgghél%?%ip%fﬁ%/a?rd The absorbent capacjty and

absorbent rdt-e ofthehsondreteyepevin sration which dipssgenpabped Prdduct 20

are neasured accahdi wm@awﬁaedw&&ddeﬁ{;rtﬁedcb@amorThetm er ogeneous
multiple ply tlssua\l\ﬁag grodéjctns t:20 of th_'e_ -gresent I nventi on can have an
absor bent capaci t"’? greater % RafPPRe V\Eméht ed average of the .

honogeneous n ply aMethbdnstep®awa. cthuesaamde oy agachreferaklin plies. In

one enbodi ”Q‘.Qttnrz,téaeohﬁt siﬁaﬁm&éw inDkBePbytting UataRel. products of the
present inventiofi c bsor bent cap aci.t |chElrégg glbater t han t he

maxi mum of the hom)géne ES6r bBﬁ? [ t PESY %Yor the n
plies. The heitsveegenthes a:h:ithl pared plthet | ssventhapnethwd dwtep ., of thene present

| nvention c 'i!:ﬁc el %1%&55;”30&?&%& ecY"‘\J.oC*Lﬂ Lviiradhe8ih BaEtécgf‘cFrY"ei ght ed

aver age of t eneous n capaci ties neasured each of
the n plies.28fh ?oﬂ%ﬁ‘ﬂeaﬁé’ ﬂﬁl‘il?'i)l F?g%?%%lféf FRBeFOPARRRARL of the
pr esent mv&n:tﬂdhn a::sen abfineditae 86 @hsoidnitedated rahiieh By, eaier t han the

overmoulded here with a plasticized coloured plastic
material, the light outlet side of the LED element being
kept free of the overmoulding material. This measure is

* particularly advaﬁtageous with respect to precluding
sealing problems and for lighting strips which are
provided with a coloured cover which leaves only the
light outlet side of the LED elements free.

Alternatively, it can advantageously be provided

thdt between the sixth and the seventh method step, the
printed circuit.board is fed to an overmoulding station
and, in the same way as the end regions of the coﬁductors :
which are 'connected to the printed circuit board, is
overmoulded here with a plasticized transparent plastic '
material. This measure is likewise particularly advan-
tageous with respect to avoiding sealing problems and for
lighting strips having a covering strip which has a row
of holes.
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8 wei ghted average of the hom)geneous n ply-absorbent rates neasured for
each of the n plies. The ' hom)geneous n ply absorbent capacity" and
t he "honogeneous n pIy absorbent rate?” for a particular ply are determ ned
as follows. First, a "honpbgeneous n pI7y structure" for that particular ply
|5 formed by j oi ning #0GRbNtrknBkhsPe Obe tBRlvRAA itdileicll evThin MUl tipl e
ply structure is referred,to as a_"honogeneous n g s{ructure” because al |
the plies ar RS A= 15 PERTRIed Yl\?‘pﬁ“?%%“ﬁf £ b‘ér?’ teRraFbBly are
] 0i ned toget hesndigitey tHerigamespraapplied (wish sanmElerbbiei egveetihgd, sane
enbossi ng patgsal dhﬁﬁ! H§ﬁd t o] e I he
érmllqjtl p%gm ? 2 \ig') hd HQS.@ &EEQlﬂlQ c%%egg.n%

heterogeneous product . NDgeneous n
structure is Forimeds @ron@&@ﬁeéu Fpeltbﬁt C%‘F‘?‘“EE% sct(?%raﬁ‘%t/ﬁﬁ ket éhegeneous
mul tiple ply gdisfdea m&eﬁlarsdu%s Then, the absorbent capacity and
t he absorbent rate f%r each of ructures are

asure. IIu. h'osm) ¢ egxliliaglaflwyo £
measured. The absor beni™® cap am‘f’ abSorpent T af 0 gach ﬁor‘rﬁ’aeneous n
ply structur enqrsiarm@gunedthstng ﬁmctsimelpteebdiw esanpiqf vutnadsare t he

absorbent capafd tas.and m@%i%&b%%pr aﬁ&/éf’rafé& halar Ragpeeus cAvkhipl e ply
tissue paperﬁgq S gcordl n ¥ %? absorbent capacity and absor bent
rate of the &@ﬁ E?nnﬁT’ﬂg’ﬂ - ‘§‘ ti ssue paper product can be conpared
to those of honpbgene&xempliatypleabpiimettaicofir ese hauiregtide wdbhe hanber of
plies. Avera h fQr .y absorbent
Qa%&:l%qli]xeh 2| Qgréaé&'éﬂﬁ t’i& ?BilQ@ g%%k@gure A |

capacities and rates. or exanpl e err|ng t he
het er ogeneous nul fifl-elply tissuesiRiffer E'pr t oemhedimgptp) PEs, 231 and 32

(n=2), where ply 32 is not obtai nelgHting skeipame type of paper web from

which ply 31 is o ngd. For ins pt Bﬂ al iy ery

macr o- density, lc%ill'?ex ure val ue xgsﬁg';ﬁfa Xﬂgg % eren (r%'om hose of ply
31. The associ at ed honmpbgeneous 2 biths;ﬂgueﬂ‘-ﬁﬁ@rfor ply 31 is obtained by

j 0i ni ng toget hek- tray.paper webs Oéh&hﬁ tapr:c;rfdﬁ@t\Uﬂ'l Chtichp Phivedgi s

formed. Likew se! the associated eneous 2 ply structure for ply 32 is

obt ai ned by joining together two AR BE2BF t he type fromwhich the ply
32 is fornmed. The Rigmegénou§ 2 plshepmpevasioust vemiodimeriter neef usang t he
sanme combi ning nethod (eg. sane aghefidter seEEpEMbOSsing nethod, sanme -
enbossi ng pressure, sape enbossin atter n[ et % which is used,to conbi ne

the plies 31 and ?E'Qt'oaet her to f eBtisa2 °pPReBEHBE product
20. re_g:.on between conductor strips and

a printed circuit beard,

Fig. 8 . shows a section roughly along the
line VIII - VIII in Fig. 7,

Fig. 9 shows a section roughly along the
line IX - IX in Fig. 7,

Fig. 10 shows a section roughly along the
line X - X in Fig. 7,

, Fig. 11 shows a section through a printed

circuit board -~ covering strip
connection,

Fig. 12 shows a sBchematic illustration of

' the production method, |

Figs. 13 -~ 15 show another embodiment of a
conductor strip having 1lighting
means, and - .

Figs. 16 - 17 show yet another embodiment of a
conductor strip having lighting
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PCT/ US97/ 07873. s Q0 -~ The:
absorbent capacity and absorbent rate can then be nmeasured for the
honogeneous 2 ply structure for ply 31., Li kewi se, the absorbent capacity
and rate can be nmeasured for the hoerge8ne0u5 2 ply structure for ply 32.
For the structure of Figure I A the aver age of the honobgeneous n ply
absorbent capacities is the averagg‘nof t he absorbent capacities neasured
for the honogeneous Pig \i sthowst ar digbting st ipafdrt hee herydioes 2 ply

structure fogeply 3. Sureéz%radtxvew? avRd agﬁgﬁnhge beppgenasiis v ply
absorbent rates.,i1s the nean %"r er}l absor bent gt es rreasured for the
y

homogeneous 2epigRed (Rt rkap BERALTCASEH e PABARIR NSRRI +st r uct ur e
for ply 32. skirtindqReber réswppe0 Fogte em2Akindne sheipr oghecoligghnilnig pl e ply
tissue papergprogduct j %%Qﬁér&*ﬂrc‘?&&gdﬁ of4g:fim:ﬂ:?1un§'3g é&Bafxﬂnl?b)lumP ly 41A is

obt ai ned from a paper he sanme type from which .1'S obt ai ned,
and ply 42 i31bBYai Retl FRBm 2fpSPEFEfeb@tF? foe e‘H?n"F‘Tfacﬁﬁ“trﬁ‘ét fG'Pmtﬁ'e type
from whi ch pﬂ:leStﬂcl/‘haa:r&i:Al BAamelnmamedndifbeoﬁssaﬁﬁxpatsedwmmgeneous 3

ply structur pl i |.Qj_nd 0 er three
paper webs o? {:ﬁéd Vi from %g%%kf% 4 QP%A 'S %)Ly m?(?Ial qgllj(;f"vmq%}a"h t he
-associ at ed h%%geb@bkrsiis they stherty uresf cﬁrﬁﬂ%geﬁiZ 8 obt aﬁf@iv@m 0i ni ng

t oget her thr @Eaim@ﬁz vabsrd 1568 tingestF i WL hetBenphy diaridfelf @ med. The

honogenous - 3, pl y .paper str tures e formed usin ne conblnlng
net hod (eg. %g 155%@5@/% § gsﬁhg“?]% s, 8’53{%@ 855tRg Spressure,
sane enbossi pogmposedraf aett(ra)asphrehtl:satmethlt-o'rbsnbenbmm@qﬂﬁléymm 42,

and 41 B toggthgy £0i4 Ui &etfes.—oeﬁ %plﬁbma%oaaeduct 20.
The absor bent capamtJ%IE ahsor bent e can then be neasured for the
honogeneous 3 ply stFift ufe- Eflﬂ:i“’”pl \a 4]fﬁ GiRguni %‘é“‘qh CBbIet® Gapacity .

and absor benskiatingar kalieasvipds f hishethbpoderechus 8 yduaistimgct ure for
ply 42. For LH&nﬁ%:[ ugt ﬁ %f nFilQ.tlic% %&%&h&gog' %t%lé %’ad%f;f:ﬂmﬁ paper web
of the sane rom or e erage o

honpgenous nf-’bg‘freéb‘%?]beh?n cﬁbﬁ’é?%’i—%s‘l cidh a%g Arzang®dadna aEht ed

average of tbfe WeRpRNHES othi) aheoskirtipRACWRLESstrip 6 is in [
(2) X (AC41A%hfs(é§%2 aﬂso composed of aluminium, an aluminium alloy
. or plastic, and this also applies to the sealing profiled
strip 7, which is provided with openings 8 for light to
emerge ffam.
Fig. 3 shows a multicore conductor strip 3, which
is composed of a large number of conductor strip .
sections 9 which are cut to length and are arranged in a
‘row in the axial direction and printed circuit boards 10
which are arranged between the conductor strip sections
9, are electrically conductively connected to said
conductor strip sections 9 and are provided in a con-
véntional manner with. conductor tracks, which are not
illustrated in more detail, for example in the manner of
a printed circuit, said printed circuit boards 10 also
being fitted with an LED element 4 connected to them, and
possibly with a resistor 12 (cf. Fig. 7). The conductor
strip 3 may have any required number of cores depending
on the respectivelf desired type of illumination, such as
permanent illumination or, possibly, moving light.

While the conductor strip 3 according to Fig. 3




where AC41A is the honogeneous 3 ply absorbent capaéi ty for ply 41A (or for
ply 41 B), -and AC42 is the honpbgeneous 3 ply absorbent capacity for ply 42.
Li kewi se, the average of the honbgeneous n ply absorbent rates can be

cal cul ated as a wei ghted average of the honbgeneous n ply absorbent rates:
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[(2) x (AR4ER) deqigmes) yithy §i%s oMerra FRe (FRPIsH85eAE53R 3 By absor bent
capacity forriglsy. 4laad(8rid crompopedlof)t®e/ARdRes sint kechormgndous 3 ply
absorbent capaG (440" AB! ¥s4%hown in PGL QUL eI R shibBLE gk st REOTY, it IS
believed that the nmultiple ply productS of the present i1nvention can

provi de t he™a¥pr Beedt RS héREY ARFIAESYRbetyFeatatt’ d§8CRatPdRSt in part,
to their conhistdfaitdenofors r:d ais velowrhiighl §id ex4 urkike hi ghledbileer,

relatively | crosdensity.pl | t re [ tued, | ow
cal i per, r.elrggf\% f%ﬁgghg?'n%grgoqtgﬂeﬁgﬁ%' p{:ﬁ% élogl%ﬁltgfy}?%%%gt:’ %

charact eri stsipdd-tcatpbe capdneter t stpipepe ns g8, | easdt thgigarcmd t hr ough
the sel ecti v@gisms0tarRAReY ERkhNgababébifeciid MR ROGEint &4 PaldduGl ar, the

texturé valuye Is nmeasuy e, of_.t he .wet fornmed on- ani cal l.y ,enbossed
t exture of ?’}?é‘rsf’uﬁf)a}é"‘d% o inVaT ek e oatggﬁ%fsgi%en?‘%g f)*‘?/m?/ﬁ'%/ﬁ'ot her
plies. The t eXtudie wdksoepdesibimita frimmd@ wevduetemldtripniossed

features. SuchnPmRSsed d:eRedl, €S rbIRE{VEM, | QiidtRsWBRa YN dXfdiAle,it is dried
may be at | east ,&artial | deitﬁr g\tlled_ V\%ﬁn tl}? web i s gtgd. t. fornmed
texture feaPFPEESPHaFFEl bh BANaRE| {PRIHIATES AE WAPSS36R 13RS 5er nachi ne
(such as thase wipast bdctvparatedl bhetainugindaithedrya spldh ihendoyi ng fabric
of & Paper Maehidie.calr 48! SBEESShAICH Priila 'bedK] NN AN &yd ilicd [0 the

t exture measurenent Suc t -formed texture features can_ better maintain

their structi@r Fighed wbeeetbe afratagey thatckiraen saPentt IF3d&e i ve, such
as KYl\/EyE, ii&ua@iel | d 10 #digmeldirdl sthd r@dﬁd\tﬂﬁﬁt ts?ﬁ-ipela I fod arimpde

Fi gure is an_i.llustration o \per i ne for, -use, is0g a paper
web. The paﬁgﬁpﬁsmﬁauaélg %uc%é;%%ggggggrﬁc %\1 3a¥1!§pté$€se 1% formthe-
i ndi vi dual pRiseshebnglnd| tnpthe peppectivet Lighfing phigire Fuxihexr-3, a

headbox 1° 1§34, ¢t8eSptHei Pe ¥ pdi § RIS beNeQhipiFd bABKh&bdtitker s t0 a
f or am nous er *111.. The for amd?lous rregber 1 ca betd' the formof an
endl ess bel ¥ & quihle sided RApREIYE  &ART oh 1 TR GRS 3

_ u of"°3 series of
rolls. The ffdlzd mérdp 15 can be stuck to the bottom of the retain-

ing channel 2 after a protective £ilm 18 has been pulled
off. Furthermore, in the example according to Fig. 6,
profiled strip sections 15 and printed circuit boards 10
which are fitted with .LED elements 4 alternate with one -
another. '

Fig. 7 shows the cable assembly with a printed
circuit board 10. The example shows three wires 13 of
various colours, for example red for the positive ter-
minal, black for the negative terminal and white for the
nefitral conductor, and these wires are électrically
conductively connected to the printed circuit board 10: _
A ribbon cable 14 according to Fig. 5, or a profiled-
strip 15 according to Fig. 6, can also be provided
instead of the individual wires 13 of each  conductor
strip section 9. In the example according to Fig. 7, the
printed circuit board 10 is fitted with an LED element 4
and a resistor 12.

The cable assembly is preferably manufactured by




menber 111 can conprise a fourdrinier wire. Alternatively, the foram nous
menber 111 can conprise a plurality.of discrete+protuberances j.oi-ned to a
reinforcing structure, each protuberance having an orifice. Such a form ng
menber 111 is suitable for providing a web having different basis weight
regions, and is descri bed generally i 0U. S. Patent 5,503,715 issued April
21996toTr an e h e | rporate [

After the di s%%%%’?onéo ergilg rgéeapétile}% gﬁ'gt ﬁﬁ’ a%rén% t%" dehgg'ﬁglll
enbryoni ¢ web2@2@eing @md@gﬁ r &peacbofcaseor t Bed GlscheFi@t ef fromt he,
\C/I\D 97/ 44527 Rbetweeln ]g.he contact elem%nts 19 alnd hthde bcores hoPC-EhU597{ 97873
i spersion. Reppval of the water ca e ac L she ni we
known in the %t¥¢2 stith B‘yri'lgﬁﬁfﬁ‘é] élzt Sgngﬁiiﬂ% %oard* é‘nd li ke.
The enbryoni ccaed Hetwesn t ten ¢¢retmitererl@§1en@8a 1dr yindg t#sn‘ts!@mdni:gorv\hi chis

in the form of 20&n %as. Beldt&ficiired: B rf 9L es_eoilg&lﬂlg i g, the
direction shown. The_n struct Lioes of .t he ress i nvention c n have
e'@r'ﬁ?r‘ EnP

plies having %%u?a’f%ej | el 2o 1CaRe R1ES fig 3e&Pt Afn *8Bout 5
percent). Forldéheipudipese sektdaki hljles tpadons tawgotrdieg abe g N@&.0 t he

present invention, thg, Gaa ng gx?_; ‘{]l%esggrtgﬂgd & tr&%geg,gg t 5

percent, with wet- fores orteni web on trans to the yi ng
nenber 119 bePgtvegd i l3rger RuRper \@f copuskert 8hFiR ?%c‘b‘&’@r Pbeddin U. S.
_Fr’ﬁtenab 4,469, £3darybi alimpateBE p&anﬁs&r porah el be?mm gv waiﬁneaee_

e enbryonic an, he red .as i .S, transferred to.t ryi ng
menber 119. Tﬁ’ve\g?% u‘ﬁ%} E]:fr‘]va% %ﬁtﬁ 'E)hjﬁl P55 o3 e{:i %nwfe'ﬁg rying -
menber 119 i nceverifig eetrim 2Rowedoxrdtngurte 3Fighelheb imanoxdrin e furt her
dried as it i §r8@«£éé eal ammws %uwgnémﬂb&f alaigﬁeingnat:aﬂﬁewhwﬂan t he
drying . rrenberdls in % % nous. bel t £ g% (?3_ Z__des;rlbed in
U.S. Patent 45%2% 38 f&q‘l‘f“ﬁﬁhgﬁ‘ 3 sealing 9% 18P S5 F8khan), the
web can be er‘echb:pmgactﬂntwgn.‘hal pomyinm seﬂ;pmmr@ntham@ tchapneli 84 a

predried web J@&hmeaeﬁatmyea'ﬁytf&&kmgngtwbﬁ 3&8 hikascrventional

paper neker' s dewdtering felt he web c im be f rthf watered b pre55| ng
the web in niPPeRikiR bc?%Pc%ﬁ‘rFEﬂ Bripheds gireuth § 8?’ noPhe

enbodi nent, téevering atdip demﬁﬁﬂmme/\mhspbpaﬁimgs t36;, w&iicasadescri bed
in WO 95/ 1754§rr od’ gﬁsgd :P ?é/‘égeg{gd I\/thoq) gBub! i shed

June 29, 1995 Tn é{%#ne name et al. ll% catlon |s
i ncor por at ed m:htqu tO pass through. The Bu.bjeCt Of Flg’. 11 can

now be introduced into a retaining channel 2 in, for

example, a floor strip 1 and can be supported and held
therein by the self-locking sealing profiled strip 5, as
is shown in Fig. 1. ' .

For llghtlng strlps in whlch there must be no
seaiing problems, it is preferably.prOVLded that the enad
regiongs of the conductor strip séctions 9, the contact
elements 19, the printed circuit boards 10 and the LED
elements 4 are in each case encapsulated in a coloured
plastic housing 26 which leaves exposed oﬁly the light
outlet side of the LED elements 4 and is formed by direct
overmoulding. The plastic housing 26 is shown in Figs. 7
to 10, and can also be designed with integrally moulded
clip-on strips 27 for a mounting arrangement in a
covering strip 22 (see also Fig. 11).

The plastic housing 26 may also be composed of a
transparent material and may also encapsulate the light
oﬁtlet side of the LED elements 4 as well, it being




ref erence. - The predred web can then be transferred to the surface of
a heated drying drum 116 for further-dryi ng. Thesweb can then be creped
fromthe surface of the drum 116, such as by use of a doctor blade 117, to
provide a dried paper web 124. Use of the doctor blade 117 provides a vveb
124 which is dry-foreshortened (i.e dryllcreped) For t he purpose of .
maki ng a pap e ordi Pg %g %Q% n; st heweb can be
dry-foreshor éﬁ% e%ésgt %%Ea ou percen‘gae H %)I?es olrlgenl ng of
the web bei nilinetratsl dar goxe fatahb é?ﬁbdeﬁtﬁgr?@utcéfamﬁ@lsp &3§Per made
according tocibe Bhexdl iipyNtowilaNside b€l aheveindiv@dubeverp of wet
]I;gr/efjggl%; 89 é_er:genqggtsd r %,f O£§z$ h%rl'i:%%& 9. engage.mentgw 44%%2 retalnln.?h

mul tiple pl yopéesings fapger theodgeling pihefikedtatiripnverdFign &hn incl ude at

I east one ply CO”D”&HB&;@E&%& Pelapba\eaeqsre%%ﬁ 9k %th%@:ﬁr gat gdensity.

I n one enbodlnent I he, tlssue roduct, of th resent i nvention
can conpri seSgheRat ’f‘br’r?gg"sftr’:p&’f‘ﬁ'ag Bef *Febt gav’i“ﬁ’é e % ‘?é’@lrﬁh’s of -

rel atively hogh dhesméyhddspersmalntfnangdmg me:.blumi:rrascnrce:glanﬁpof
relatively | Q&dﬁ”ﬂ&ﬂwf&rﬂéﬁ W%hé & flﬁﬁig;é?&%é%% Wy gRg Q3 a

paper machi ne such as-t in Fig discrete’regrons of

rel ativel y hP¥EirRfessin Figgn bea‘*‘i)lzneaan’tﬁ' ARFr A AGPEREEFFEFER ¢ web to
a dryer nenber oilémité fneex{gwﬂnmf daawaveaff abéuﬁpmvrdstm di G5 it @sconpact i on
knuckl es. Th oppact i knuckl e e |sp S ver poi nts
of warp and g %tggf:gl amen%ng ?%'? arholb I C. é)u m?a%lon néékﬁes serve to
densi fy di sceeuipperhmith aprols pt#dtqlbr@-‘m‘det F@W@Qﬁ%‘ WEips 3

transferred {Qed h@odimeaa& QEHQ’ElééetJBEb foolyowit@1 88t et SacH &algeGOr por at ed

by reference, for o] ow ng, dr fabrlcs .and/ t hods for
fornming a papar® hgli}?lg E?e@ ’6%% %ﬁ d’]-??‘ﬁﬁg%[ ‘?#sqctfsp ‘%’"Wgﬁ'
particul arl yadmadém venedt! pegiemaretf e reprfiwtiicst & toigisats asidy thiegh densi ty

regi ons di Spesgghdy 20 USho él{lﬂ:i% gor %&'@édl@'ﬁ’ol@%ﬂlﬁ@ﬂéﬂb @i ons.
U S. Patent -3, 01 746 |ssu IgJan 2 F 1967 to Sanford et al. . S. Patent
T“b‘i h

3,974,025 | sERRF sofar aparh,frmoene Arpther g
Novenber 1976h4ab, l\/buganfeédatatiacm:l 32 ,S. tHat eoritaktl 9l i tiss I9eckalkhr ch 1980

to Trokhan, by Sy PplER edvdd: Q38 PREL] SHLAEUaPBkeT i okg" 10T M 10 @

order to produce a crimped joint 20, and can be forced

aga:.nst the supplied printed circuit board 10 in oxder to_
produce a rivetted joint 21. Depending on the tool
‘design, the cutting station 31 and the feed station 32
may physically coincide, or else be physically separated
from one another. The respectively supplied printed
circuit board 10 is equipped at least with a premounted
LED element 4, and possibly also with a premounted
resistor 12. The printed c¢ircuit board 10, which is
electrically conductively connected to the cable ends, is
transported onward, and is fed to an overmoulding station
33. In the overmoulding station 33, the printed circuit
board 10 is then overmoulded, together with the contact-
elements 19 and the end regions of the conductors con-
nected to the printed circuit board 10, with plasticized
plastic material. If a coloured plastic material is used,
the light outlet side of the LED element 4 is kept free
of plastic material, while cbmplete overmoulding and

encapsulation are provided if a transparent, translucent




array of unconpressed, relatively |ow density regions which are in
staggered relation in both the machi-ne and~er.0ss=nmachi-ne directions.

I n one enbodi nent, at |east one of the plies of the heterogeneous nultiple
ply tissue paper structure conprises a paper web nade according to the

t eachi ngs of EP 0677612A2 published 1418/ 95 in the name of Wendt et al.,

whi ch applicgtL9p; & Spd f16RLR0% gt rein b e I l; ne
enbodi nment , g?gﬁgééfm%ne 0 ?’ﬁe&g_ll%g:égg.'t %teléhéeféerogen%lo?& Brﬁ?]t?‘iop e ply
ti ssue paper 33t Agcfaltovedphy st ipgRasdioneBth&iPRg 34 c 4t MBRdSHs 2net wor k
regi on Ihavi lﬂgoa%rgkghtvahxpé@w‘;mswdwfﬁadg&dta AE{r:]aii \taﬁy 1Higglt density;
and a plurality of _discrete regions di.s ed throughouyt t conti nuous
net wor k regi 6ﬁ,¥p?ﬁ'él%ﬁ'sc? ef%v?%@%nsst’iﬁ‘e% TRl g?‘lgv Py%ﬁﬂeghl IS wei ght s
and rel ati vehgtiow sienig tirew. afsypnly ewddi 8bnglhatghirg twdtesi@dakavi ng a

continuous ngiWoRK {&H A mb33£5AVRnA o Ghdhi ¥RE Yol QN BRSiSripRi ght and a
relatively, hi %h density, and discrete dones 1 avi pﬁhrel atively high
[

84 h,
basi s wei ght STarfds PHAF5HE yhPeRFENnePti AEELT SHY M B fif®deFand 5. The
cal i per of thalphinasidesitgiat £8 wsund iontbi gukegdzine rodD 2¥7/ 44827
PCT/ US97/ 078 . . . ' uch a
paper web i szghﬁt\?\%t aﬁ]ecfd({esfgrri %)%}énll% i) §F?P§?§%%nh?%2%%beji slzsﬁgd% uly 16,
1985 to Trokhéshtimgkpenip 4gthe| SErgOseAdREsTAY PG RFLMERTer21 S n the
formof a foeasene#s Nahinindtioh! etkdps Makbeg Teghizeweht Profdlyw ng nmenber
119 shown in_Trokhan_'48Q ha macr oscapi_cal d nggl an pa rned,
conti nuous n‘é’f'\%'vcgjr K ﬁféagteo d%?alﬁhllnr%_ 3.gpﬁljer'sgl i %rloq? | s’cr%&%,lgi tsto%at ed,
non- connect i AYPELY | efta oreranade coverimtestnin A4 Mpru e Hppeamsedar e

}ncor por at egwlmeaebﬂstmarc%fﬁr gagﬂixﬁﬁiﬁaftah oauaaﬁsfs cﬂauxdmgazada;ﬂ@zwc% h a
oramnous pbelt. U S. ¢ ., .o Johnson et - ; to
Trokhan: U. SStEiBgASSEicns, %réﬁ&tﬁ Femb Y4 °d"|m.&,% L&gm ?té’%d']!f'g %%EJ'?Fokhan et
al . REf erTheng fozmk ¢ Emplesedtatiometforogeameiscuping t iassue paper

product can Bayg.PLléfse3hpadth dor iy ebrfls) 985k0008 26 BNRPlIES has a
conti nuous network region 183 and a gl urality of discrete dones_184. Figure

Fi gure 1A shB8wBt#HERef SOPRET R 4PnBTriRe PURShed IR eRY=E® cbim Mitous
net work regi ehed@3t@aingl andyl Wealsiiblyof rdsistete Mdoraxe kvhnddateld din t he plies

31 and 32 ary conventional manner at predetermined intervals on the
centre conductor, which is formed by the punched openings
41, of the copper strip 40, an intermittent flow-method
being envisaged. The unit prepared in this way is passed.
through a tool of an extr{:sién device and is sheathed
here with a flexible sheath profile 42, which is composed
of crystal-clear or transparent plastic material, the
copper strip 40 actually being cut away in the regions 43
‘before sheathing, in order to separate the cores of the
copper strip 40 from one another. The £flexible sheath
profile 42 is composed of a material .which closely
eficloses the copper strip 40 and the lighting means and
has shrinking characteristics. The illustration in
Fig. 14 shows the conductor strip 3 before sheathing, ‘and
that in F-ig'. 15 after sheathing.

Figs. 16 and 17 show yet another form of imple-
mentation of the illumination strip. In this case, three
or more copper 8stripas 51 are coated on a film strip 50
and are fitted, such that they are electrically
conductively connected, with LED elements 4 and,




patter s 184 which extend inwardly (i.e. the donmes 184 of
ply 3 S 184 of ply 32.). The dones 1 ;samﬁffve t he -
a

]
mes of ply 32, or the domes 18} %ﬁéﬁfﬁﬂmﬁtﬁ\

sane
shape WhICh |s different fromthat of the dones of{ply AEXones [fi n
each of the plies can be bilaterally kaggered. I n Frgure A" pI y 31

di ff f I 3 nmb f
ol ativel y sRRFREPE) cibeplakidla f ke R DTS ETRE 14 O @““’éﬁéﬂi"ﬁm i vely

smal | er nunbeheeth¢¢é'l appgetﬂyelr awathR d%‘ﬁes""@?rpeiitﬁh?t 54 e329d| fBfarti cul ar,

ply 31 can hayghé& SOMRsank34 With S0E36RiHIE hedtdr @ridfd leals2e iof aX i s at
| east about 10

32 can ha {e do s r q nch,
where t he vaFﬁEr'b‘Fl%ll%r‘TCeessf t\k‘Tgﬁ f:'g%x%‘/a it ? H%e S?a %81‘ Yis
| ess than abouhp@s€d cFhe tzanapagfen pbasztxsamalseraﬁllléa%tn%tﬁémmt 5, at

| east about 2,0, g0 ddbAngieghodi rrent is at |east about 10. In one
enbodi nment le 31 can have at Ieas qﬁ%’__z_go and ”Dr%ispart'(t:'ﬁ arly at

| east about 500 domg&-tBAFSFETS o t 5ata T RSIE PS8 FAS about
110, and nor eopaﬁétmlmd%inbesasehm madeu P E7 Shdoprtoparsgduad iisch. In
addi tion, pl Xoﬁgeﬁ'@f?r?alc%l'gﬁisv@%t' Ssgrtﬁ?é@rtﬂel}%nlﬁhﬁocx?éécp@b:of ply 31.

Ply 32 can have a ca Is at [east about i rrg{

particul ar| yan#t emafa@euretaﬁntq r?@sth%‘?/enﬁtﬁ)rs@mﬁa??? ﬁ?ear'f%/ | east
about 2.0 tipessibné leatbaamamﬂn@daﬁantrmnle@astsamﬁjt tBeb ighgsinche cal i per
of ply 31. WO 97/

o2 -pi . Reference
PCT/ US97/ 0787§r1p asg we 4\. as end, corner and cross-pieces e = ch of

the plies 31shaul@bempdeatre bheasyhienti gatter pEi¥Rh &HD A Y 2160 | b/ 3000

square feet. mleﬂtQBEe&ribﬁ(ihEEmin ddenpbietpld idele canf Baokathiats a basis
wei ght of abog % ounds %er 3000 square feet. The macro-density of

ply 31 can b& af®fe ’sq B tinmes, nore preferably at |east about 2.0
times, and even nore preferably at | east about 2.5 tines the nacro-density

of ply 32. ° .., Ply 32 has a texture value greater than ply 31. In one
embodi nent , 'ltlieemeq;sh;esaz reaCliay2, ® mahﬂxeecomaéclmnvbatween ﬁlea@ndlsenfst about
1.5 tines, a%au@tpﬁ Gr@iBlard 10 i gpre
preferably ure va ueo &d In
particul ar, Yc‘a’ﬂ 'I‘Fé\Yé cgn{agg(glﬁtngnt‘;gﬁugl ¥ Provide-a crimpedpjoint 5y ply

31 can have 28 ineeath cesevidtweenthe | coatact ¢lements A9t anti0a rivet connection 21
between” the conductors of the strip section 9 and between' the contact
elements 19 and the conductor tracks of the circuit board 10, have proven to
be advantageous. As trials have demonstrated, however, a particularly
efficient, dependable and economical electrical connection between the ends
of the strip section 9 and the printed circuit board 10 in each case can be
made up by soldering, brazing or in particular by welding, with the
advantage that the numbers of construction components and operations are
reduced.




mils. Thitssnean the p 32 can have a texture val ue of between
about m S and ply 31 can*have:a texture value of between
about 4 .0 mls. The texture val uez :ges..a..neasure of the

wet forrre ar acteristics provjded by Iﬁﬁ;sdé er-#19. In
particul ar, the texture val ue can provi a megsure ﬁ p{;ggt% FdrBnce in
el evation between the .domes 184 and the networ R=ES3= om0 AN

alternative 2 ply eﬁgﬁat“ﬁem shown in Figure 1 B, ply 32 can be joined to

ply 31 such that the donmes 184 of ply 32 face outwardly and the dones 184
of ply-31 fage inwar ﬂtghtwer&r&bvhé@m P\ ﬁefta@ox?e etﬂdéteétctswp ply 31

can provide a _relatjvel'y smpoth outwar faci ng surface, ply 32 can
provide a rel @i vErichi §AI yFiEeureidouthitr ol sReRE nb‘”su?”r‘%t‘é]é ﬁ‘a\?l ng
outwardly fagiraggRHOLhUSI Ode dde blehihdr thofothlee, dehEsadislizBae inel ati vel y

i ghly textugd, ollgerdly.Leol ngesip! 57 Ua Plande8ar doaUs

scrubbi ng or Scouring operations the re y snoot fr%utwardly
faci ng surfagemderp| 9f 3gonducher §Szdpf @tec\FdFLﬁFﬁgWPP-th dder ofita &ar f ace.

Al ternativel Menfts bwa Rty éifdiﬁjeld 2n20 £&W SOHRei SR ecthan, Ng a
conti nuous network .a di scr 2} nd a .,secon V\:hl ch dogs not

pl
i ncl ude di scretl FRss Trpdts o{}g?ﬁodts &% TGS For
i nst ance, thbetweedltvn Hiiglly ammems condupkor eamrapeeleqayi@qal(y)of t he

type shown agapliy 44 eyl gé‘nductwel Béﬁﬁéét!élﬁttd)t!ﬂeﬁw @ndA one
enbodi ment of, thePgr esent inventio gene ply.ti ssue paper

product havi A pP seﬁ‘ilﬁtprd??teénﬂlﬂiu’é: bFﬁé's' &‘9 es-84 %\tﬁﬁ‘a Wit 8%n have
substanti al | y.mhelmentsunct ure and conposition. Each of the plies 41A

d 41B tt h LAAS27
ggT/ U897/C898 3 Patterigfle iRy NAVE R LRIUaIUgUsoNEIHEE e, cha\QQc%ll.gn 283 and a

plurality of ifescist shapnbre ipdividunlororesm qff ithe Qf%’ﬂ@%ﬁ?r £Frgpcan have
the same nunfygn ¥ref sHesthed S fiLinsglatfon Ncih thhe mélmzsiﬂat!oﬁan be

bet ween abouti 1Q can%g aq# @r?e o romgg{gn%agélgatgharl ttl ttrg' out 10 and

about 200. PRIy or rred conven Iona dried
ti ssue paper s#&\teﬁ’g s{st appdaliny thphut thaegosnsotion uh?é%?ﬁ?e&hesurfaces

and a gener aklegpedithoeMed@NsEt ¥ doskbPAEIxS stRighbed ol @OerEid @hel €gi ONS
havi ng different m Gro- densi.ties or dlfferegt {Efﬁ 0; basi s .wei E’X) Each
of the surfal8SPEFEANS PFiFhedn SAForite R e ¥F PESFUERAN %hout 1.0.

electrically conductive contact elements (19), a crimped
joint (20) being provided in each case between the
contact elements (19) and the cores of the conductor
strip section (9), and a rivetted joint (Zi) being
provided in each case between the contact elements (19)
and the conductor tracks on the printed circuit board
(10). | '

3. Lighting strip according to Claim 1 or 2, charac-
terized in that the end regions of the conductor strip
sections (9), the contact elements (19), the printed
circuit boards (10) and the LED elements (4) are in each
cage encapsulated in a coloured plastic housing (26)
which leaves exposed only the light outlet side of the
LED elements (4) and is formed by direct overmoulding.
4. Lighting strip according to Claim 1 or 2,
characterized in that the end regions of the conductor
strip sections (9), the contact elements (19), the
prit:.ted circuit boards (10) and the LED elements (4) are

in each case encapsulated in a plastic housing (26) which
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cal i p r hat of ply 42, and each of t ar‘Eq 4B has
a macro- han that of pI y 42. The pli EW‘i%ﬁéﬂj%ﬁeaoh
have a cali per Whl ch is at least about 2.5 tines tlhat of ply 42

can have a macro density which is at |eadf about 25 times that of plies
41A and 41 sPl ¥, a XL LLE |« t ha and
plies 41A ané 4180ﬁ%£eggha%%/%é ?‘téxturu\ei%'\%%l1 ue ‘3% : {Eez?étggggéﬁ? 10

in one embodPhBREiceERReHIIL 4 BRI s4RBLYIATFRCRRE S baS| s wei ght of about

13. 6 pound/ 38600 squar.sagﬁeﬁtg e x0iq) lworain@ttda eeldinmiliQuichd@adicks - and a
macro densit ess, than t RoU ds/ 000 square.fe Ply 41 A
and 41B can %ag %vgh%tteeaﬁ%b lias% ﬁe 0 Jleﬁg I eazt 2bout® L%e J‘ngﬁg:and can
have about 7Sutidatsside C{ferthsql:ﬂ? @lwntBP(%/) A2nc intéegmal ly Baringdwei ght of

about 12.5 ppypdi3290.sciaiRdfteebr £itah péﬁ e.n&aextt\@ﬁnaa.iawr 478nd about 6
mls, a macro de sniggof at | east a qu ds/ m | -30% s%are f eet,

and a text ur 8%vhiPGetoFR iR 3Ry ¥ 9@" e S8 PrOVJ-
PCT/ US97/ 078¢8rresponding retaining openings (8) ' In the
alternative g ply enpodi et QErﬂ:gLérc%oggzné l%%ttﬂ”%as%e'&}é vgky highly

textured ply 41 can_ be di sposed between two. plies 42A and 42B havi ng

rel atively | Bh2EBRt 4rke Ih&hgrresendred i A‘?‘Bth‘é@? rf‘gf’mnFFéFPy no

di scernabl e pa}t #&ncompogei Amdbberidusl wiskBodiBenihich reakat haeky hi gher
textured pl yin§1ﬁQ ?é ply 41, can be disposed between two plies such as
that shown as ply § In Figure 1A Each of the 3 plies in such a structure
has rel ativefy | ow deishtingiofbsini asssedingr soghetut 1gaebntansuoasd high

gen_su t)é neth WoLKims 1 to 5TV\Q:|1ﬁrraEEQEQ:.Qéd tilne taaaetahavai&dh%ho&ngtéag havi 39
esire chara ter tI.CS rglatiye Lo one ot caQ ne provi de
the mul tipl e tISSl ep 6‘er proﬂﬁ%?e P?ﬁegg?’é%éﬁ’t %é’ 8‘%9 ®Fi gure 6

illustrates éaﬁ)pmant that can be used to conbine two webs haV| ng desired
characteri st ggs sk, el aﬁig@tiﬂg geglﬁncgc@g{.diﬁb onderag 01baEm &daVocp! y product

according to sent vention, Ie s 131 and 132 are
unwound fronF#'ﬁHn 1%° ird © ri‘?fGCtFﬁéﬁ%%%l Eg?:hc‘iﬂi) *WBbE*B31 and 132
can have regl(Bhs:.sfcdnﬂdafderdf adeaxttqdedandekachvdw ddaendveaalgont i nUOUS

network' regi QEaQiiX', %@f{ﬂ@ts't‘f%y (15) having wires incorporated in
it. : '

_N

This Sheet Has B -
In the eenkgm‘ﬂ% in Figure 2A, each of the plies 41A and 41 .B.has a

9. Lighting strip according to Claim 8, character- .
ized in that the profiled strip (15) lB designed as a
clip-on strip and/or a stick-on str:.p.

10. Lighting strip accord:.ng to at least one of

Claims 1 to 9, characterized in that the plastic housing

(26) has an approximately rectangular contour with clip-

on strips, clip-on tabs (16} or the 'like, which are

integrally formed on the longitudinal edges, for clip-on

mounting of the conductor strip (3) in a retaining
cHannel (2) which is designed within the lighting strip.

11. Lighting strip according to one or more of the

preceding claims, characterized in that the conductoxr-
strip (3) is arfanged in a reEaining channel (24) of a

covering strip (22) composed of opaque material, which

covering strip (22) has holes (25) arranged one behind

the other in a row for the LED elements (4) to pass

through, in that the conductor strip (3) and the covering

strip (22) are a prefabricated flush-mounted unit for

A T




TMSﬂma ' : : . . SR
rete domes having rel ativel ES t wo
vvebs ” e carried in the directions:in Tkt SHERT ARBEFY! || er s
225. ponds to ply 31 in Figure 1, d V\BBEEBQCEBrres pnds to

ply 32 in Figure 1. Web 131 is directed tHrough a nip for med
between a rubber roll 240 and a st eellbenbossi ng roll 250, as web 132 is

di rected throw&x% el AhRd deliwesy rcugaﬁéquhb 2ﬁ0t&@d 13 ghkea

enbossing roll In t he enbodi nent , .the dones 1 of the
web 131 face FEFiP2AR 4R tHaF IS ffS‘Zi’hof“"%\‘i\'lESdlgﬂ"Fad'é “6VeT880, so t hat
t he dones 184aﬁ@ciamhwﬂaioblxy the tdrerrmeesuigosigiznpl by st meafling. pFhe st eel

erhossing rol ey 20l 189 MAYEna PRLLRIS QoSS Mhe Ridiaihgh contact -

and deform se ectlve screte portions o e Wwebs 131 an 132,

respect i vel y. CafRelelf 213117 ol kB 8caase hekd Aguahieres i ¥ iiRdd 2BE  veen a
gl ue applicatesf I’pl:ld:.t?’éslﬁnﬂo&mgﬁ fahnefposaidg ikol boRpOsedhe £yl we

appl i cator. rgl “ vg]rle%n__ h Safy urféice. v_s(nl ch is continuously replentished
wi th gl ue, transters IBe f6F e deror ried portions of the web 131. Wbs
131 and 132 then pasélgbéf—%e##%bﬁvggg@@uﬁglper?scmm B¥girwi t h web

131 adj acent (9] | «R26nand ﬂﬁte@%ﬁdi aﬁﬁﬁt d1@klen2£0. (4hhewridOS8i-8g pi Ns on
roll 250 nest with thgse on roll Z gef o;_}rlnthe webs 131 agd 132, and
e E E e

to provide nedTTPSF Hed 1% WS 7 T \RYFAAFESFE
PCT/ US97/ 07878hat the conductor strip (3) is composed 1gf a coppeFThe two

webs -131 and 1324 fm)p@ﬁéséhéw a@:enlsgpg.§¥’tgﬂ P dih eonéi%%wegeg ni p

Ioadlng the nip _belin ornmed between stéee] OSS|ng}roI 250 and a

marrying rol IP%eq\/ﬁgPQjPrﬁ‘q‘ i b fﬁeeh%%c%\"?ﬂ;ﬁc‘ 4lapbd} - AREAR ER8tserves to
press the webshd 3domdubtbi? dtaget hE) ,t dmiludiaghabd rprfacsehobitetio web 132

at those | ocationg \gggﬁgsad(g%m Veeak$s EégQSfFfi'b)edaLEO”E 9l 1y 4 3{&5 tgspl y 131.

The resulting two qy paper  structure e revvoun for
converting i nferEqinded; byo|3 sflexible mhgatth profife K‘F?bsﬂia?h éénbl ni ng

three separat exmhfea ChBfevh hd 1bNE6Eméd ExRaPar tsddapdterte puaBtas t hat
shown in Fi gure Web "141A corresponds to ply 41A in Figure 2A, web 142
corresponds '8 VZ}Z in Figure 2A, and web 141B corresponds to ply 41B in
Figure 2A \ebt3141A ddghting mmhaﬁlag@mlmgesermM%mgitUnphav| ng a

relatively hi gy dgRsékY i8Nkitted with LED elements (4) which are
arranged in a row one behind the other, characterized in
that the condﬁctor strip (3)'is composed of a film strip
(50), copper strips (51) coated onto it and surface-
mounted LED elements (4),.résistors (12) and the like,
. and of a flexible sheath profile (52) which is extruded
thereon and is formed from a transpafent plastic
material. . '
14. Lighting strip according to at least one of the
preceding claims designed as handrail, staircase, baggage
compartment, skirting or escape route marking strip.
1é. Method for manufacturing an insulated multicore
conductor strip (3) having LED elements (4), which are
arranged in a row one behind the other, for a lighting
strip, characterized in that a conductor strip (3) of
finite length is split into conductor strip sections (9)
of predetermined length, and in that those end regiomns of
the conductor strip sections (9) which are axially
adjacent each have a printed circuit board (10) connected

to them, which printed circuit board is fitted with an

LT g




-di sgf’m adag relatively |low densities. Wb 142 can_conp '

conv ressed web. Webs 142 and

roII respectlvely, and carried in-the

142 is di recte rough a nip formed between gl ue

steel enbossing roII 250 (The rubber enhossi ng rol |

di sengaged |n this eratl ransf.e yer of, adhesive fromroll 255
to web 142. @ ‘b%é’é’]t?et \‘ﬂé@ §t’é%?1%trﬂfos(§'r2§g rolls 250

and 270, wt hle\eb 1424eaﬂ;oacerucorrdh.h92£6 ghdimeh514thand¢teeited oih 270. The

enbossing Pl gt 6 lopR30caeah Ut thhdages Ohokdlde! Qe Thoabuos DS Lhen

pass through e n|p et ween stee ossIn and marrying
roll 280 to eh$ thy 3 ®Eh corRect P PF&Z‘tefihé‘Fé'Byler‘?"r‘ﬂﬁlng an

i ntermedi ate 21@1 yazsé r:uﬁtelabh desé gratwickdl 43t mnEeghlitﬂ&nﬁ:lfynd 8. The
web 1418 can ihen be ygined Jo bheainker Erdigle 13 Rly Sig ugurectss, as

shown in Figure 8. Internediate s tur I STdirected roug St he ni p
bet ween rubbefokkvimpmreiheds sEeps enWoieht mre dinl e2rd sask rhpeated

constituent \A@@téﬂﬂﬂaesltpgsrtroned agar nst roll 270 and its constituent web.

142 is positipned agai roII 260. rdin 142 i.s_adhesively
Forned Lo webt1a1 B UHRRCERE PRFLR. (Dot QB2 tAHARY 1 ATR Bothben

marryi ng roll 280 arshpmpiiyosoildg (80) | a@@O:.s fed BaDa0 L4583 statlon

PCT/ US97/ 07873 (31), 18 EXAWPLES: Exanpl e

1: 2 ply The purpose of this exanple is to illustrate one nethod
that can be vded td FOPAPSEPH0 FR%iPenBefliiRmht (81 e BredererPiRedti on.
Each of the plies Béngaidid2cut ed Qefgth Brch pheotorsdsd torpapeipMeEhi ne

having the general gopnfigur atdonysh tﬂeF %Hdﬁcgor sgrggﬁgééﬁﬁ%?i ves s

consi stency aqueous SIUFry Of papérma ers, wat e
formed for deposit{®n ienbeld fbMM@ %ﬁeﬁgléelvmﬁ‘re ageuous slurry

conprises a mxturtﬁné)fmuﬁaa.iybid%h&bﬁ é\a&%dd@%hlaeb& tabt vepbukeatt) and
CTMP (chemi -t her o rrech cal u: oaper., ers The additjyes_include a
wet strength, additd P ryans‘f efn) “I{)u g&ﬁr ?fvg %\p\/\g??gjb? |t%l) ageht, and a
sof t ness addl tive. Btﬁi@m oft mgl#%r tive conprises an
4, the stripped end regions are positiomed,
5. a printed circuit board {10) which is fitted with at
. least one LED element (4) is supplied,
6. an electrical connection is produced between the,
stripped end regions and the conductor tracks on the'
printed circuit board (10), .
7.. the conductor strip se_ct:l.on (9) which is -conn'ected
via the printed circuit board (10) to the conductor
strip (3) again is passed on to a spool drum (36).
is. Method according to Claim 17, characterized in
that method steps two, three and four are carried out
sjimultaneously in the cutting station (31).
19. Method according to Claim 17 or 18, characterized
in that, between the sixth and the seventh method step,
the printed circuit board (10) is fed to an overmoulding
station (33) and, in the same way as the end regions of
the conductors which are connected to the printed circuit
board (10}, 4is overmoulded here with a plasticized
coloured plastic material, the light outlet side of the
LED element (4) being kept free of the overmoulding
material.

* c L ] s *

ST e aten e i MER

AL

R

ROt



effecti vgh for ohydrin adduct in the formef—abeut—=22 pounds
KYMENE 55 I I y fiber weight. KYMENE(|SR{H dreegums BEEN ¥

Her cul es ton, ‘Del aware. The dry trengghpaﬂdlibl ve clpnpri ses
an effective armunt of Car boxy Met hyl Cel | ul ose ut 5

pounds of CMC 7MT per ton of dry fibé8 weight. CMC 7MT is supplied by

Her cul es Cor The wettahilit ent conprises an effective apount of
Dodecyl pheno 9/ pol y(& “&?gﬂde ‘i%da"g’ghﬁﬂcﬁlai"ﬁ‘ theP% dBn 5Pa5RoEET32¢dunds of

| GEPAL per tim thatl \bdtiween whkeghixtH GoidAlthies seurpphhedeb;zo&zhauepPoul ence of
Cranbury, Nlepd f}?rﬁpéewgﬁcaﬂé'ﬁaa\ﬁ qmu&%&% faLengemo 18]

Quat emary anmpni-um co oun in'the formof about 2 pounds o I\/B per
ton of dry fPERFLIGHR] BFDI\%%S(’BFhWo@%nQP%de%I F%W-%‘he?f‘lthﬁmmm um

Met hyl Sul f a¢endustasppbhiath byresShedmectbdDwlal i the biinted cireidden forming
t he web fI‘OI’%V\:hI&h H'o 311!150% oui(gee hg;r thlgegosgs_ggtl?%gdf or am nous
sa

menber 111 (a our ifer"wire O N weav confrguaration
havi ng 87 na%W%ﬁePécPlléﬁtaﬁmré-Péss machi ne direction filanents per

i nch)f and dgwat er edletnt%oa ﬁg&gﬁ@ww ex}iea&olﬂorg o&etﬁenbrbélé&izﬁgri or to
transfer to er e.r tin oni s_then
transferred ?%Xﬂ’é FRFTRG EREHRRS ‘f’1§g?g 85‘ gpwg 8#?anﬁg of about
3 percent. fheceisd iy reempethod] Step in wheclﬁotheot:oadthtonghtalp drying

fabric as spoynd il geeasw&@rad fileﬁwm&;sefﬁgg%@%&a' '(¥2$je§£5£nbed in.
above referenced _U. ga;ent 9,480, The.thrdu arr fabric has

a conti nuous® rRRAIRKTOLL £3R)e &2§ %ﬁdcﬁlﬁﬁ?"?}l%sc% & 6\“ bctl on
conduits 422is Aeosﬂnmwed nto Ftlgmr@anm;ctbhe staipi th:BOusmnB‘tduortib suhéace 423

extends a di %@/eﬁ ei nforcing el ement 443 havi ng woven
rei nforcing %Lran S %%Ql'ﬁd A% 0)¢ "W97/ 44527
PCT/ US97/ 078%%- - Method according to one or more of theg precedingpe drying

fabric 119 f@:raiﬁm BHathet@tdzedl -BAS ta:b(tUt a56ﬁudﬂi:lcﬁﬁ:u OIteaendﬂbts 422 per
square inch & 6 pel S € lgReh) o

defl ection c%% %gﬁzaﬁgﬁlg%%% g %%bgltegg sha ep whiH & rarleflg ne ﬁl rectl on

| ength whi cm#@%wmsﬂ-m boaxd (343 hﬂéhl)'e%mdo‘eﬁmml ne direction

wi dth of about 35 mils. The knuckle area (area of the continuous network
423) is about3- 36.18 Paeticulastillyminatien sfrips aerzespording fto Glaimily chayadtabr i ¢ 119 as

viewed in Figuedebyothe Tdividusl congsotéss iof tRPHduedr SirlpS(3) being jacketed
with insulation, the insulation being removed at the ends of each strip
section (9) and a soldered, brazed or welded connection being prbvided
between the end of the strip section (9) and the conductor tracks of the
printed circuit board (10). |
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The weBhis 1364 o4 by dewatering and by predrying with through air
dryi ng 0 a consistency of about 57 percent. The web is then
adhered of “yankee dryer 116, and ook m--he sur f ace of

the dryer 116 by the doctor blade 117 at a consi tumeysm m@wt’,_gm
The yankee dryer is operated at a surfd%e speed ¢ ¢
m nute. The %%/ web 124 is wound onto a roll at &5 H»‘FFf—?—ftﬁ:-‘-f:eet per
mnute to pr W25 He web 131, to provide dry foreshortenl ng of about 10
percent. The resulting web has between about 562 and about 620 relatively
| ow density gooes; 848, square inch (the nunber of dones 184 in the web
is between zero percen 0 about 10 percent greater than the nunber of
cells in the drying nmenber 119, due to dry foreshortening of the web).

The ply 32 is forned fuietitangedt A3 ﬂmidebcirsbeadhatteiglga anplafiedoxr@chi ne

such as that hgy%] L a PLP descri bed
above with reé ec ‘F’n St%rgg %’gr"él&?e {éﬂ&‘kﬁ%ﬁ, ffg‘% éexcep seth t the
dryi ng nenbevhilqh!) axe o@ﬁmeﬂ)r*ﬁ sﬁoﬁﬂwl ANE| theniothRefOéheirng The Figure

10, the dryi ngvamedaar %iavbaés aheiale 4'éhelefd&ﬁiﬂccaa,rcoadyi§s A2 pgy square
inch, a knuckle are about 13 erce n D of about 30

mls. The defTRITD c?)ﬁdw ts ‘méj cﬁjas? qugaﬁ Pﬁggfal 8% havi ng
curved si dessed'tveordief(l%cwhethWmLt% tiavengtheand mxd aaymnrgetbinri | s and a

wi dth of about x84 Fhl $heTh&iWE0 gi3eckasn PehVeRAntBAVL142uaRd Rl 50 domes
184 per square inch. The resul ti ng webs 131 aﬁd 132, when conbi rled as shown
u

in Figure 6 +t0%hr dV d&Ra 25 y S8FPLATRAPIRT RETHeERe F9P | AAARLLY
characteri stad$acent codButor3FAp sections (9) and is electrically

PCT/ US97/ 078 %rduczté\.]\_reélf) con.nected to them, and in tkiazg%acflﬁélijted

Honogenous 2 I per Cal i per
24. 7 Quifp ihpgrd (10)135 afltted with an LEBsgigmemgpbtlty 19.6
Macr o- Densi ty 1.13 W cking Capacity: 13.8 Texture
Val ue 5.2'153.. Absor bent Rat e: 0.35 Py 32:

Honogenous p?’y 3(32- 32) Cal i per: 35.0 Cal i per
42. 8 : '

P R




Basfs Wi ght : 13.6 . Absorb. Capacity 32.8

Macr o- Density: 0. 39 W cki ng Capacity: 27.0 Texture
Val ve: 24.0 _ Absorbent Rate  0.68 : -

-Het erogenous 2 Ply 31-32: ' - :

Cal i per: 34.6 _ Absorb.
Capacity 28.1- 1/6 ' W cki ng Capacity
23. 2 . Absorbent Rate: 0.59

Units: Unless otherwise PBcified, caliper iSreported in mls, basis
wei ght in | bs/3000 square feet; macro-density in | b/3000 square feet-ml,
-Texture Value in mls, Absonbent Cappcity in Qranms per gram W cking

Capacity in grams-petogrgm7ate ADST PN gf anypey second. WO
57744527 2L A ,‘ 4CT/ US97/ 07873- .
21 Exanple 2: 2 Hy ’ &\;\\K\‘"" S f exanple is to illustrate
anot her net hod that canl g 5Eiﬂﬁ$tig ﬁ?’? Qg enbodi nent of the present
i nvention: Ply 3} %mﬁﬁﬁﬁ%%ﬁﬁ%ﬁi? b/PD. 1 percent consistency

aqueous slurry of papgr
deposi tion on(TiE 10

m xture of 63 20" [
wet strength addsf
sof tness addi tive.
of epi chl orohydrj n adduct A4 n t hgnaf or m ofy aboutpfL4 poun YAENE 557H per
ton of dry fiberlweight Tge drngtrengt%"addi Z@e corrpMn ef fective
anount of Carboxy : -

d ®gditives is forned for
] »ﬂ&m conprises a
broke. The additives include a
ive, a wettability agent, and a

/II/II/IIL[)
M
) 4
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Met hyl Cellulose in the formof about 5 pounds of CMC 7MI per ton of dry
fiber weight. The wettability agent conprises an effective anount of

Dodecyl phenoxy pol y(ethyl enoxy) ethanol in the formof about 1.5 pounds of

I GEPAL per ton of dry fiber weight. The Softness additive conprises an i
effective anmount of Quatemary annDnlun1conpound in the formof about 1.3 :

pounds of DIDVAMS per ton of dry f|bé?5we|ght - When formng the web
fromwhich ply 31 is nade, the slurry is deposited onto forani nous menber
111 (a Fourdr@nier wire a 5 shed, satin wea cong uratl havi ng 87
machi ne direction and 76 "£ross-machi ne directi fil nts inch), and

dewatered to
dryi ng nmenb 119. The pesulting enbryonic web isNthentrangferred to the
dryi ng menb rhvide wet fordshortening of\ah _percent. The

drying me | n t [Eorre—a Through ot Hry@ s)flabri &&s shown in

Figures 9 suti—as—T5—gene e Fy—aeser o -e—f renced

U. S. patent 4,529, 480 Th ryi‘ng fabrzg 119 fjor form ng fhe ply 31
has about 240 def Nection conduitsf 422 per squgre i as viewed\in Figure 9
(240 cells per square imnc The fknuckl e area ar a of %f cont ighuous
network 423) is a? éB B%écent of the surfa e a l HB dryi‘ng fabric
119 as viewed in &ilgure 9. The stance D is about 22 mTrs. The web
is partially dried by dewatering and by predrying with through air drying
apparatus 125 to a con5|stency of about 63 percent. The web is then WO
97/ 44527 - PCT/ US97/ 07873

22 adhered to the surface of yanKkee dryer 116, and renoved fromthe
surface of the dryer 116 by the doctor blade 117 at a consistency of about

pe
consi stencly of about 17 percent pAust pkior tg{jransfer to

=

.97 percent, and to provide a dry foreshortenj out 10 percent. The
resulting web has a basis wei ght of about d/3000 square feet. The
resulting web has between about 240 and 1B|vely | ow density

4 in'Yhe web is between

dones 184 per squar e i nch (?Qe nunb
zero percent to Rabout 10 pef¥ent e t han J nunber of cells in the
drying nenber 119, due to drly fo i ng the web). Ply 32 is
formed as follows: a 0.1 per cqnsi gueous slurry of




paper maki ng fibers, water,
f oram nous nenber 111.

strength additive,
softness additive.
amount of  epi chl orohydrin adduct
557H per ton
effective anount of Carboxy Met hyl
pounds of CMC 7MI per ton
conprises an effective amunf™
in the formof about 1.4 pounds o
Softness additive conprises an
conpound in the formof about [.
wei ght . When form ng the
i s deposited onto foram noms ne
satin weave configuration ha
direction filanents per inch),
percent just prior to transfer
enbryonic web is then transferr

of a through air drying'fabric

and additives is forned for deposition on the

The aqeuous slurry conprises a m xture of

65.-6: 23. 1: 11. 3 by wei ght NSK, CTMP,. and br oke..

a dry strength additi ve,
‘The wet strength additive conprises an effective

i n3yke formof about 19.5 pounds KYMENE

of dry fiber weight The dry strength additive conprises an

Cellulose in the formof about 3.8

of dry fiber weight.

Dodecyi phenoxy pol y(et hyl enoxy) et hanol

The additives include a wet
a wettability agent, and a

The wettability agent
PAL per ton of dry fiber weight. The
™ nount of Quaternary ammoni um
DTDVAMS per _ton of ‘dry fi ber
ch ply 32 is nagle, the slurry
Fourdrini er mtD% of a 5 shed,
hp direction andCt6 cross-nachine
bd to a consistency of about 17
brber 119. The resulting
Lying menber 119 to provide wet
er 119 is in the form
¥gures®™1 and 12, and such as

is generally described in above . S. patent 4,529, 480.

The drying fabric 119 for fornlwg the |ply 32 has about 97 deflection
conduits 422 per square inch asjviewed in Figure 11 (97 cells per square
inch). The knuckle area (area ' conti jious net wor k 423) is about 20
percent of ° WO 97/44527 o~

PCT/ US97/ 07873 N . [~ 2N the surface area of
the drying fabric 119 as vi awed{i ure 11 T e distance D is about 15.9
mils. Thes:web is partifal |y dried by de ring and by predrying with
‘through air- drylng appar at us QEL 0 a consi|qt cy of about 63 percent. The
web is then adhered TTﬂaizﬂ;f d dqryer 116, and renoved from
the surface of the dryer 118 b ql 3de piq a consistency of

and

about 97 percent,




-

to provide a dry foreshortening of about 4.5 percent. The resulting web has
a basis weight of about 16.1 pound/ 3000 square feet. The resulting web has
.between about 97 and about 102 relatively |ow density domes 184 per squar.e

i nch. The resulting webs 131 and 132, when conbi ned as shown in
Figure 6 to provide a 2 ply structuregz0, have the foll ow ng
characteristics: Ply 31: Honogenous 2 ply
(31-31) Cal i per: 16.0 Calz'(ger 27.0

" Basi s Wi ght: 13.1 13 ity 5.9 Macr o- Densi ty:
0. 82 W cki ng Capaci § .- fre Val ue 15. 3
Absorbent Rate: 0.48 o
Honogenous 2 ply (32-32) 22.0 Cal i per
30.0 Basi s Wi ght: gpqorb. Capacity 24.7
Macr o- Densi ty: 0.73 Lt y: 14.5 Texture Val ue:
26. 8 Absorbent Rate 0. 64 O™ 44527
PCT/ US97/ 07873 - 24
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Fbtgiogenous 2 Ply 31-32:

Cal d.-per: 27.9 Absor b.
Capacity 26.7 o ' : - Wcking Capacity
22.0 : - ' Absor bent ‘Rate: 0.65
WO 97/44527 ' '

PCT/ US97/ 07873 - 5/6 25 Exanple 3: 3 ply
The purpose of this exanple isto |IIustrate one nmethod that can be used to

forma three ply odi ment of the present invention. Referring

such as tMhat gQown \in Figure 3,

ing a drylhg menber 119 in

to Figure

& formof a

2A, the plhes 41A<end 41B are foagaj from webs nmade on a paper nmachine,
o

t hrough ai f abric. The pl 2 is foream om a web made -0n a paper
machi ne, sue Nyat s&bwn in Figure 3, having aldryi -%2119 in the
formof a co /0Rg papernakers dewat eri ng felts . 'l owi ng
procedure is us{§ bs fromwhich gli : 41B are forned.
A 0.1 percent| aq NG papg&neki ng ff/ bers additives is
formed for dépos N qa. e foranrncus menbgr . qhe ageuolys slurry
conprises a miXxuils xb by A&'ght NSK (Jnort hern 'sof twook Kraft) and
SSK (soUtherrn‘li d ~\g N\ Qaper fibers. {Tthe additives incl pde a wet
strength additi.\ng Q Raddi ti The w%t gth additive
conprises an effe PR epi chl orohyd\ n adduct i ¥ m of
about 22 pounds KYMs 15 ton of dry fi wei ght . ylstrength
addi tive conprises an\g 1) P Eat of Carbo ose in the
form of about 5 pounds NW per ton of dry The
slurry is deposited onto ¥ ; nber 1 Mre of ab
shed, satin weave confi gur &I} avkmrrg 87 mac s.angl 76 '

cross-machine direction fi
of about 17 percent e
drying s

per inch),

Fg.:-.

w




menber 119, which is in the formof a through air drying fabric as shown in
Figdures 11. The drying fabric 119 for formng the plies 141A and 141B has
about 75 deflection conduyits 422 per square inech-as viewed in Figure. 11.
The knuckl e area (area of the continuous network 423) is about 39 percent
of the surface area of the drying fabric 119 as viewed in Figure 11. The

di stance Dis about 16 mls. 676e web is partially dried by dewatering
and by predrying with through air drying appatgtus 125 to a consistency of
about 57 percent. The web is then adheree aur face of yankee dryer
116, and renoved fromthe surface of tr /6 by 't he doctor blade |17
at a consi stency of about 97 percenti‘ﬂ:- drlﬁz is operated at a
speed of about 800 feet per m nute. &5 124 i's wound onto a roll at
a speed of 716 feet per m WO 97/ 44527

PCT/ US97/ 07873 /f / 26  web 141A (or

141B), with dry foresz't ¢"";.LpJUt 10 percent. The web 141A (or
1418) has between abo pbgt #> dones 184 per square inch.

The follomjng procedure 452 Mﬁﬁ mwhich ply 42 is
per fibers, water, and

formed. A 0.1 percent aqu

additives is f he foranlnous nenber 111. The
ageuous slurry
addi tives include a wet strength .ohltlve a dry strength addltlve a
wettability agent, and a softness additive. The wet strength additive
conprises an effective anmount. of epichlorohydrin adduct in the form of
about 22 pounds KYMENE 557H per ton of dry fiber weight. The dry strength
additive conprises an effective amount of rboxy Methyl Cellulose in the
form of about 3.7 poungiggg)cwb 7MT per top of dry fiber weight. The ’
wettability agent’ conp#i an effective unt of Dodecyl phenoxy

pol y(et hyl enoxy) et han in the for about 2 pounds of | GEPAL per ton of
dry fiber weight. The So s addijfti ve gonprises an effective anount of
Quat ernary annsniun1conpoun 1 t 5 pounds of DTDVAMS per
ton of dry- fiber wei ght . y ¢§Eg§305|te foranlnous
menber 111 (a Fourdri nier mnre
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N
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P tl

of-..a 5 shed, satin weave confi gur ation having 87 machine direction and 76
cross-nmachine direction filanments per inch); and dewatered to a consi stency

drying menber 119, which is in the formof a conventi
dewatering felt having a relatively sdBoth web suppor { V&, t |_.-.s
an Al bany &g é605 / felt (preconpressed) supplied b bany | nt ernat}i gnal.
Cor por at i on" Cihe web is partially dried by de riqguguéo;ggp%irg
t he web and ]tc(%mmgr% B‘E\% ide an internmedi ate web havin consi st ency {of
about 39 pef RN INDSMETHER FORhBROBYCTEON: he sur f _ er
116, and renoved fromthe surface of the dryer 116 by} the doctor bl ade j117
at a consistency of about 96 percent. The yankee dryer 1S operated at a
speed of about 320Qn fiEgihtpay Bthip eis HeecidtipedehalPdg i smitictoae 0 a rol |
at a speed of er f the T b 142 is
dry foresho??e%tza%g%%()s&tgl&(sm%& 4 Pigyéégﬁgé}egu t?%%gentbéqqfﬁeA 142,
and. 141B, vﬂ'ﬂewh:oﬂibiinéara%ggﬁom AnrPrPgQres brhind $heo qrbhe¥i-déhe 3 ply

structure 20nv&syfod Nerbolibew nghahakaet eddsdidior stniﬁ\o &) 44327

PCT/ US97/ 07873. 1 er of ccdhustolY LA (or 41 B):
Honog. 3 pl §PFRAFEH 198 A2 13798, | JEpReT  of s guc P cal i per
38.3 Bee¢siolis glft). which3age cut to lenghbsend. aGapacianged?3nb

Macro- DensifYrow Qnd3he axial dirdcE4bRY Qa&ﬁq.'ﬂt\éd ¥ B8uit boked ure Val ue
17.7 Absqrbent Rate

Horog. 3 pl 2 Qa2-i8. &?) each (i‘;'l‘lsi‘ape‘?“"“rangeA bﬁ?tﬂeen two axialdy; ner

26. 6 Badj scait g:bhductoi:%&:.p sections {¥isamk. ifLapbadittnicaliyl
Z/agr 8' Deﬁs'éryndu%b ected %X%g}{é}ﬂ G@RAGh! ¥haf &lon pr:.n-E@g ure Val ue:

circuit board (10) J.s fitted with an LED element (4) .

Fig. 3

LS
7

oA

of about 14 percent. The resulting enbryonic web is then transferred to the A

4



Fiet er ogenous 3 Ply 41A-42-41 B:

Cal i per: 40. 8 ' s Absor b.
Capacity 26.5 et -
17.7 Absor be REBEA@E M%"ﬂt‘t’ WO
97/ 44527 1 PCTTUS97/ 07

28 Exanple 4: 3 ply The purpose of this ex e, 2 "492 trate
an alternative three ply enbodi mrent such as that sh vvn [ r4 % The
three ply enbodi ment of this exanple includes a pattlerkhed—+retatrvety

textured pl y 41 di sposed bet ween two substantially patterned relatijvel y
unt ext ur edLighting sirig pd f ~ N formed from SAME Type web from
whi ch plies 41A and 4lB are forned in Exanple 3. Plies 42A and 42B are
formed fromthe sane type web fromwhich ply 42 is formed in Exanple 3. The
resul ting Théenagtiopuslaiesd ity aﬂ@ﬁhg@tﬁﬁ%ﬁnd@% nitiiticdrel donduetoristrp avticla ds

Het er ogenous 3 Ply 42A-41-42B
Cal i per. fitted with’ lgED elements which are arranged in a row one behindfbgathercapaci t y

22.6 . W cki ng Capacity: 13.4
Absorbent Rate: 0.6 In alternative enbodi nents of Exanples 3 and
4, the pl yA4ight|ngI:‘stamf¢h6 typmmemlened iabovés disclogetBin EPEB 669 492 Alanirbe

et gt |+ eoien ceBRpPt LhiR kW dIGRDOASHp. 6 ARSI ek ProvidedosRicey | n
U S. Pat e”&orﬁﬁég’éd éta stcéffe‘ak‘P@BlanTﬁ% Wefits {s @ PladicStrip WhidH is$rodifieddvith and

42B are obtal hed can
L a metal coatlng and in which the conductor tracks are exposed by etching away

regions of the metal coating. Lighting means, called LED elements for short in the
following text, are soldered onto this conductor strip at predetermined intervals.
The production of the conductor strip is based on a relatively costly technology,
requires a large number of process steps, and is dependent on the use of high-
quality materials. Although, as a rule, the film strip which is provided with
conductor tracks is provided with a coating, sealing problems have occurred in
practice and it has been found that the film strip is difficult to lay, particularly in
corner regions (risk of kinking), and is also highly sensitive to scratching.

Based on a lighting strip of the type mentioned initially, the invention relates to the

L object of equipping this lighting strip with a conductor strip which is intended to be
simple and cost-effective to manufacture, assemble and install and which can be
characterized by high functional reliability.

 The lighting strip which is intended to achieve this object has a multicore
conductor strip that is fitted with LED elements which are arranged in a row
one behind the other. The conductor strip is composed of a large number of
conductor strip sections which are cut to length and are arranged in a rowin



formed by depositing an aqueous slurry onto a fora ﬂﬁ(}wgqgﬁ’{‘mi ch
conprises a plurality of discrete protuberances joilnged—te—a—terni-efclng
structure, each protuberance having an orifice (asji $ descri beﬁ epefal ly
in U S Patent 5,6503,715). One suitable formng e_ﬁsi&‘ﬁRi 8&udes about

200 protuberances per square inch, each frotuberang¢e | s{ance D
of about 5.5 mls above the reinforcing structure. |The top surface afeas of
t he protuberances conprise about 28 percent of the he
dryi ng menber (knuckle area of the protuberances js.about 28 percent). The
reinforcing structure can be a 90 x 72 triple layer construction woven
wire, avaithebddalfdirectione Agpinted cireuit bosuhisin/each casg\er@ngegshetween two
PCT/ US97/07873. . .. . . . . TJEST.
PRG:EDURES@X'al?y adjaggnt,pondugtar sfrip sestipps and s slectically ‘E‘ﬁ’”ﬂ'-ﬁg Gonnested.i 1)
and rel at i panBHHTahdldachofrinted circit beard is fitisd with bad EDedment. f or at | east 2
hours prior to testing. Testing is conducted under these conditions.

Absor bent Capacity: The absorbent capacity is a neasure of the

ability of aper_structur.e, whi (A} rj 1 i d.
The absor b-gﬁ?g% MERSWES iP§°W§§s% r]'ghﬁl@ Hsﬁ%? ﬂ?g’ﬂ}%% J6(5"\”%31}g({[lté)ﬂr %télg dﬁlpgﬂ galb u

si ze (11 i pghufackiredahd nsdiRéted sorsiddrablyedcdrurically.alllayinghofithieacenductor
filament |ined basket and wei ghed to provide the Werlmg?fit _of thehg{r‘% heet .

The fi | amestripl omilumination stipswithindbe carresperaing chaniels dn the dig iR 1§ he
heet hori zont The « il i tricted f
rarer Mot fidRistohiffied MarfiSNEH thel BTN ST SHERFTchmi oS [ St e Toveen 0

is\.gflomered into a distilled water bath having a tenperature of 73 +/- 2
degfees F for one mnute. The basket is then.rajsed fromth ath, s hat
the sheet Thed#vestien Rrevidesi i aGgor ange,with ¢ al*meJI b@?kgne M‘@?@e@’ﬁ? Q?E'{'Fen
re-wel ghedcér?dlﬂ%@étﬁpté]% Wddihéd Witht iﬂ%urgﬁbﬁr talt $9é sl dtiort tseréiﬁ@@éd af ife

absor bent capaci n grams#gram is calculated by dividing the weight of
the water ahdoegiods nf gach camdeictdrstiip sectionyrandthat tbe wopneption between the

Absor bent Fespechye enrf Hip <Py stis ety end oo iBRPeRE BHIBRY
of .the ratgogld WhpFdtLed?BY' elsétidally 'cdnductive contact elements, a crimped joint
being provided in each case between the contact elements and the cores of the
conductor strip section, and a rivetted joint being provided in each case between
the contact elements and the conductor tracks on the printed circuit board. As
trials have shown, an electrical connection between the stripped end regions of the
conductors and the conductor tracks on the printed circuit board can be produced
\ particularly easily and economically by means of metallic contact elements, and, in
particular, above all by an extremely reliable process.

According to one particular development of the invention, the end regions of
the conductor sections, the contact elements, the printed circuit boards and
the LED elements are in each case encapsulated in a coloured plastic
housing which leaves exposed only the light outlet side of the LED elements
~ and is formed by direct overmoulding. This measure additionally protects the



Capam ty i T TRCE TOSEEHE wei ght

dcquires liquid by wcking. The wi¢ki

of water wi cked into a sanple per- gram of sarrpl e d ‘ absbr bent
rate and wicking capacity are measured using the f The
sanpl e sheet, which is cut into a circular shape hjvi ng‘la MARn@ﬁ ter,
is supported horizontally on a tared fil&nment tray.} §he weight of-8he dry
sanple is determ ned. A vertical tube havin a"_di aneter of 0.312

inches and hol ding a colunn of distilled water is S

suppl i ed w, I p a éﬁ'}éﬁw révidedail agent
the lip of CEH%J g]\;\ggéle |§fv) ?#%t&gﬁ?ﬂgg ?’sﬂ "adj ugggﬁe such as by

a punp, soatrbagembat whereinyin thencase ofadigiting stmtfwmgaasmuﬁilp@res gerductor

d
e P e sibrwhighis ibed winoHED eiagats whicharhSira B & RAf bnBi N B ' 7
filament t{;@%' i i88vidbdSthal tHe TePdacior sstrip s Qj‘orﬁ;h%ed of aV|asii¢ 4in2strip,
PCT/ US97/ 0 tube. The water

| evel in tbeppersirips coaml qmtq itand surfage-mownted LER ebre%fﬂtﬁaa%stpfﬁea@‘amﬂ
ft wh

Feduced t ol S apls et Brife S RRIdEhel el dh s R¥inied fom
taken up btfah@ﬁaréﬁmgil@suchaterz@lr0|n Potietcavies] Ime iffexiblatsheatin prbﬁl&saapllme
first takes up water (first change in balance re %ﬂ fromdr

time equal equinpedeb il updemeath Wvithsa dauble-sided 2 Qﬁﬂve {@Re, cﬂ%/?ﬁ’%dgw v%en
h h b

the meni 503@%8% Bﬁnl ﬂﬂphﬁje? @etmék% 9{ Ubr¥o jHCfHeO%ohaﬁetHr §tri§§ loh the

applied to and the wetted sanple wel ght recor ded.

T e wet t edcemespending retapivag chanmsl ib thekightingstripact bet ween t he neni scus
the sanple so as not to include surface tension in the weight

rreasurerrent The absorbent rate is the weight of the wetted sanple

mnus t he {gﬁ?ﬂgystg‘fﬁ é&brdlﬁ?‘{g%g iRYerkictt68R b déishbBl! irPpartiduld, as a

pressure( i's app tot e water in the tube to cause the
meni scus t handmdnsmcase,daaggqgeecommmntg iskirting oh @seaps reute snarkinastrip.
noni tored until time equals 180 seconds. At tinme equals 180 seconds, the
contact between the neniscus and the sanple sheet is broken by suction

(about 2 pg 3 Aeikoder h?aﬁd?éct’ﬁﬁh? ari ihsh@ed uRBiticars cbhmcwet steip Isaving L ED

wei ght is again recorded. The we leis wei ghed after Dbreaki nﬁ
cont act beelamentsiwhigk @re aranged lnh% r@quneebglmn§§hﬁ&th?@ fora ligding strip, a

conductor strip of finite length is split into conductor strip sections of
predetermined length, and in that those end regions of the conductor strip sections
which are axially adjacent each have a printed circuit board connected to them,
which printed circuit board is fitted with an LED element and, optionally, with a
(_ resistor. In this case, the operations of cutting a conductor strip section to length
and of connecting a printed circuit board are in each case carried out

intermittently.

In particular, a method is provided, with the following method steps, which are in

each case repeated intermittently:

1. a conductor strip of finite length is drawn off a supply roll and is fed to a

cutting station;
2. a oconductor strip section of  predetermined length is



surface tension in the weight measureneht: -The -wi cking capacity is

cal cul ated as the wetted sanpl e wei ght at- 180" seconds—w-Rus—tHe—dry—yei ght,
di vided by the dry weight. The absorbent capacity REPEA@EMENTE%&EL&EN y are
each reported as an average of at |east 4 measurenmgntss—Texture Valjug:

The texture value is a neasurenent of tHhE non-enbo sed,,@Mﬂ@gd téxture
of a surface of a tissue paper web. Each surface of} g pl1y- e ngadur ed
and assigned a texture value. Cenerally, if only one iexture—vatte i S
provided, it is the higher texture value for the t surfaces of a plly.
Mechani cal |y enbossed texture, such as that inparted—to—tifie plies wnhen the

plies are possiblyecesistorsd2. nEhe dirEtipSQ isxsubseauently sheathed, tpgether with

det er mi ned, by scanni.n S ne ' | :

ni cr os copet,h%?ﬁpﬁ?gtsé?ﬂiﬂi ﬁ'sa &Iﬂ%ﬁgﬁiﬂépﬁ(ﬂ\s\é\w&ﬁgﬁ%@@% %@gp%g% NEh
poi nt  ( peakinaditin Procstisa ee flekibakhéaty profilet 52 beingegdmposed wird transpareht el d
of view. The texture value of the surface of a ply is preferably neasured

prior to cplastiamajeedalhaving shrigking characteristiess orm a nul tiple ply product.
However, the texture value can also be obtained froma sanple cut froma
mul tiple ply sanple, provided that WO 97/ 44527

PCT/ US97/ OWiffsregard to the electrical circuits and the conductor routy, userig made of the

features created by, conbining the plies (e. enmbossj,ng) .are not J pcl uded

in the rreaEU@"eﬁEnW.fV“Ch is CO"TYﬁ!‘t@F"@l/g‘P ithis é’ﬂ?ﬁ%r%‘?@@ti &‘egét'ﬁr'?ﬁ ﬁ‘?&doff])rvarr“f/i ng

t he focus -1 4hidhn | ' :

posi t1 ons BRSNS FABRAGHS R Tho Sad Bfnf s ind BORSER, sftbodiments and. .
asur enentefinementadef dhealighting estripaasr well asoend? carpelens; aross-PiRGeSs.

The~di f f bet dj ks and,val |
Meraged t BOfTBORRSAONI be Fidrt & nd ST AuEE o B2 066 FR2AT defifithed,
10x obj ect N HEBH S@mpie 961 thecconfigurdtion 6f thedighfing stripip! es having nore

t han about 1507 peaks per 'square inch, and a 10x eyepl ece and 5x objective
(nunerical aperture = 0.15) is used for sanples having | ess than about 150

peaks per uare_inch. suitable mcr | t ;

i ndi cati ng?‘ﬂﬁé“.ﬁ?wrg?ﬁ?@aﬁﬁggﬁg\/'ﬁﬁ%ﬁaé'gm%@@ \?\ﬁe %@?ﬁg&s@? taI&ﬁ Ssc?cstlog %ei S

Axi opl an TgAaIAb privted- bt bbard 30 ineatht dase by aeardef electrically sconductive

M crocode accessory records the ran_ge of .focus |, ]
contact elements 19 and to provide a crimped joint 20 in each case between the
contact elements 19 and a rivet connection 21 between the conductors of the strip
section 9 and between the contact elements 19 and the conductor tracks of the
circuit board 10, have proven to be advantageous. As trials have demonstrated,
however, a particularly efficient, dependable and economical electrical connection

U between the ends of the strip section 9 and the printed circuit board 10 in each

case can be made up by soldering, brazing or in particular by welding, with the

advantage the numbers of construction components and operations are reduced.




settings in mllinmeters, which can then' be converted to nils. For
mstanm Im\,mlu)mﬂ)m"s | e includessthe wet fornmed dones 184 and network
183, 't l us would be varied to bring i T, htq‘i mETiof a
dome 184. Thet nmi'tr dscépe focus woul d then be varied |t LAW y

surface of an adjacent portion of the net4wrk 183. Th di fference i
el evation for the done and adjacent network woul d be} riecoy FMAR 1999s lprlocess

woul d be repeated to provide 15 done/ network el evatipnj differences. |T

el evation%&nces are then averaged to provide theTtexture value
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connection between the respective end of a conductor strip section (9) and the
respective printed circuit board (10) is produced by electrically conductive contact
elements (19), a crimped joint (20) being provided in each case between the
contact elements (19) and the cores of the conductor strip section (9), and a

rivetted joint (21) being provided in each case between the contact elements (19)

-

and the conductor tracks on the printed circuit board (10).

2. Lighting strip according to claim 1, characterized in that the end regions of
the conductor strip sections (9), the contact elements (19), the printed circuit

W, . boards (10) and the. LED elements (4) are in each case encapsulated in a
coloured plastic housing (26) which leaves exposed only the light outlet side of the
LED elements (4) and is formed by direct overmoulding.

3. Lighting strip according to claim 1, characterized in that the end regions of
the conductor strip sections (9), the contact elements (19), the printed circuit
boards (10) and the LED elements (4) are in each case encapsulated in a plastic
housing (26) which is formed by direct overmoulding with a transparent plastic

material, such as polycarbonate.
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conductor strip (3) is composed of individual wires (13) which each have

insulation.

6. Lighting strip according to any one of claims 1 to 4, characterized in that the
conductor strip (3) is designed in the manner of a flexible ribbon cable (14).

7. Lighting strip according to any one of claims 1 to 4, characterized in that the
conductor strip (3) is composed of an extruded, relatively dimensionally stable,

profiled strip (15) having wires incorporated in it.

8. Lighting strip according to claim 7, characterized in that the profiled strip
(15) is designed as a clip-on strip and/or a stick-on strip.

W3 9. Lighting strip according to any one of claims 1 to 8, characterized in that the
plastic housing (26) has an approximately rectangular contour with clip-on strips,
clip-on tabs (16) or the like, which are integrally formed on the longitudinal edges,
for clip-on mounting of the conductor strip (3) in a retaining channel (2) which is

designed within the lighting strip.

10.  Lighting strip according to any one of the preceding claims, characterized in
that the conductor strip (3) is arranged in a retaining channel (24) of a covering
strip (22) composed of opaque material, which covering strip (22) has holes (25)
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\_ 11.  Lighting strip having a multicore conductor strip (3) which is fitted with LED
elements (4) which are arranged in a row one behind the other, characterized in
that the conductor strip (3) is composed of a copper strip (40) whose cores are
separated from one another by punched-slots and cut-free sections (41, 43), and
in that the conductor strip (3), including the surface-mounted LED elements (4),
resistors (12) and the like, is surrounded by a flexible sheath profile (42) which is
extruded thereon and is formed from a transparent plastic material.

12.  Lighting strip according to any- one of the preceding claims designed as
handrail, staircase, baggage compartment, skirting or escape route marking strip.

\ 13. Method for manufacturing an insulated multicore conductor strip (3) having
LED elements (4), which are arranged in a’row one behind the other, for a lighting
strip, a conductor strip (3) of finite length which is split into conductor strip sections
(9) of predetermined length, and those end regions of the conductor strip sections
(9) which are axially adjacent each have a printed circuit board (10) connected to
them, which printed circuit board is fitted with an LED element (4) and, optionally,
with a resistor (12), characterized in that the operations of cutting a conductor strip
section (9) to length and of connecting a printed circuit board (10) are in each case
carried out intermittently.
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conductor strip section (9) are stripped of insulation; .
_ 4, the stripped end regions are positioned;
5. a printed circuit board (10) which is fitted with at least one LED
element (4) is supplied;
6. an electrical connection is produced between the stripped end
regions and the conductor tracks on the printed circuit board (10);
7. the conductor strip section (9) which is connected via the printed
circuit board (10) to the conductor strip (3) again is passed on to a spool drum

(36).

15. Method according to claim 14, characterized in that method steps 2, 3 and
4 are carried out simultaneously in the cutting station (31).

16. Method according to claim 14 or claim 15, characterized in that, between
the method steps 6 and 7, the printed circuit boérd (10) is fed to an overmoulding
station (33) and, in the same way as the end regions of the conductors which are
connected to the printed circuit board (10), is overmoulded here with a plasticized
coloured plastic material, the light outlet side of the LED element (4) being kept
free of the overmoulding material.



t"hr'oughout t he continous network régi ori“, the di screte regions HaVi ng.

or ocuctl INMEBMMEMIRMR <7 < he 17 &i o1 "has ' ' P REFLACEMENE

| ow density régi 8nsSpet square inch dispersed throgghout its
respective continuous, relatively high dihsity netdonk ncbMAR, 199%e|val ue of
X bei ng at Ieast 100; and: wherein the secod|ply has Y dis¢ré¢te,
relatively |ow density regi ons per square
its respective relatively hi gh density, conti_nuo
the value of Y being | ess than 250; and wherein the ratio of Xto Y
is at | ea8172 OMethdd accortiveg tmlctanml o mir)clalnssﬁechamzed‘ ircthatpnbetween ei n

the first has a surface a.t.ext

mi's and e meRKEEPs Gand 7. the pdled Arclif iR o} & t6 B o BYRrhBGRI

least 15 niifion and in the same way as the end regions of the conductors which are
connected to the printed circuit board (10), is overmoulded here with a plasticized

=

transparent plastic material.

18. Method according to any one of claims 13 to 17, characterized in that the
method step 7 is preceded by a method step in which the conductor strip (3) is
supplied with a flexible covering strip (22) from a supply'roll (35), and said flexible
covering strip (22) is connected to the conductor strip (3) and/or to the printed
circuit boards (10).

19. Method according to any of claims 13 to 18, characterized in that a
functional test is carried out after the method step 6 and/or after each printed
circuit board (1) has been overmoulded.

20. Lighting strip having a multicore conductor strip (3) which is fitted with LED
elements (4) which are arranged in a row one behind the other, the conductor strip
(3) is composed of a large number of conductor strip sections which are cut to

\_/ length and are arranged in a row in the axial direction, a printed circuit board (10)
is in each case arranged between iwo axially adjacent conductor strip sections (9)
and is electrically conductively connected to them, and each printed circuit board
(10) is fitted with an LED element (4), characterized by the individual conductors of
the conductor strip (3) being jacketed with insulation, the insulation being removed
at the ends of each strip section(9) and a soldered, brazed or welded connection
being provided between the end of the strip section (9) and the conductor tracks of
the printed circuit board (10).



