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Longl i nes

The present invention relates to |longlines conprising at |east one

pol yam

(stopper) B) secured on the
B) consists essentially of a
a Shore D hardness (as defined in DIN 53 505) of at |east 50. 15

st opper

de

The present

l.ongl i nes according to the present invention and to their use for
“_manuf acturing nets, angling lines, fishlines and continuous |ines
for catching fish and to the resulting continuous | i nes, angling

lines and fishlines. 20
of plasticsare known from CH A 641
The nmonofils conprise polyam de and the stopper conprises a thernoplastic
pol ymer which is either wel ded onfl@ng#resnpnofil ament in a two-part
provi ded with spi kes and bonded to the nonofil ament by
fusion or by spraying on by nmeans of injection-nolding processes.
The adhesi on can be brought about

25
form or

whi ch

is
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nonofil A) with at | east one cylindrical hollow body
pol yam qe nonofil surface, V\heorzeo'bﬂl ai d
o g%? ng

t her nopl asti c el ast oner

i nvesntordgidalily hiledel ates to processes for manufacturing

637 and EP-A 445 810.

nponents). 30

monofil A) with at least one cylindrical hollow body (stopper) B) secured on the

polyamide monofil surface, wherein said stopper B) consists essentially of a

thermoplastic elastomer having a Shore D hardness (as defined in DIN 53 505) of

at least 50.

The present invention further relates to processes for manufacturing longlines

according to the present invention and to their use for manufacturing nets, angling

lines, fishlines and continuous lines for catching fish and to the resulting continuous

lines, angling lines and fishlines.

Longlines comprising stoppers and monofils of plastic are known from CH-A 641

637 and EP-A 445 810.

The monofils comprise polyamide and the stopper comprises a thermoplastic

polymer which is either welded onto the monofilament in a two-part form or is

provided with spikes and bonded to the monofilament by fusion or by spraying on

by means of injection-molding processes. The adhesion can be brought about
mechanically by fusion and/or chemically (adhesion forces between various

components).

The stoppers generally serve to limit the mobility of rotors or clips to which

hooklines and hooks are attached.

mechani cal Iy by fusion and/or
chem cal ly (adhesion forces between various . co :
The st oppdfs gehbs pesent inwention tglatasiip donglivespoBIPIising ableast ne palyamidel i ps t o

10

Longl i nes conprising stoppers and nonofils



hookl i nes and hooks are attached. _

-2- O Z. 0050/ 47508 The stoppers
applied by existing processes exhibit too little adhesion, even if the
sanme polymer material is used for stopper and line. 5 Commercial ly
avai |l abl e systens tried to i nprove the adhesi on by neans of 0.2, 0050/47508

gl assfi ber-incl udi ng stoppers. Especially comrercial fishing,
since the use of driftnets is increasingly prohibited, requires
systens providing a slippage resistance (pulloff resistance of the stopper)
10 of alnpbst 1000 N (in the noist state!). Such continuous |ines are
kil ometers in

| engt h,and. require a very hi tensi.le str t h.
Gven a | engt h TR§ StPPRSF iﬂ‘gfe bﬁ@’ﬂ_ﬁ g processes 3&’»‘%@}0? gﬂlteﬂgﬁﬁﬁé?rbﬁf’e‘b&?%ooked
fish or hanger sanpdifi@elfhdeRiis e@ToSiibpRAERd line, ~ resistances of the
stoppers and a high Tine breaking strength are desirable. 15

Furthernore, commercially avail able systens exhibit an unsatisfactory knot

strength qQf the nonof.i si,nce knotti.ng. a. nmonofil ament consi derably reduces
theo o 8 o PRGN SRR BB R the ARG pn BYBRAREEEC! Y " POVEE

obj ect of the phefsatintvRgistppeds0 provide |onglines whose stoppers have a
20  higher slippage resistance in the noist state and whose nonofil

| i nes exhibit i mproved knot strength. W have found that
this object i SE?}:(»:eQ{aﬁy %gmgyerctiaq%sllﬁggq%nicg?ﬁe 19s%foif grexﬂnea}g istigcereasingly prohibited,
requires systems providing a slippage resistance (pulloff resistance of the stopper)
10 of almost 1000 N (in the moist state!). Such continuous lines are kilometers in
length and require a very high tensile strength. Given a length of from 10 to 20 km
owing to the weight of hooked fish or hangers on the bottom, high slippage

resistances of the stoppers and a high line breaking strength are desirable.

15 Furthermore, commercially available systems exhibit an unsatisfactory knot
strength of the monofil, since knotting a monofilament considerably reduces the

tensile strength in the region of the knot.

It is an object of the present invention to provide longlines whose stoppers have a
20  higher slippage resistance in the moist state and whose monofil lines exhibit

improved knot strength.

We have found that this object is achieved by the longlines defined at the
beginning. Preferred embodiments are revealed in the subclaims.

25
We have also found processes for producing these longlines and also their use for

manufacturing continuous lines, angling lines and fishlines.

Polyamide monofilament A) of the longlines of this invention customarily



begi nning. Preferred enbodi nents are reveal ed in the subclains. 25

We have al so found processes for producing these longlines and also their
use for manuf acturi ng continuous lines, angling |ines and
fishlines. Pol yam de nonofilanent A) of the longlines of this

I nvention customarily -

- 3 - O.Z 0050/ 47508 -3- conprises one Of "5p4R
pol yam des which may include up to 30% by wei ght, preferably up to
15% by wei ght (based on 100% by wei ght of pol yam de), of further,

addi tive subst ' Al : : &S Rf e
generally f rom@é‘rﬁ?@se@t&ﬂf %F g‘gﬁﬁd&m?éﬁg‘&h Fag 11%%11(15@30 %%?gr# évégﬁ{,

di aret er . preferabl§ubpttalib® pyoksighi Hesedicw 1 00MEbyweight dfpohvandde), off scosity
nunber (VN) of .at | east. 180 m g, preferably at |east 200 m /g,
especial |y at [WHef a%%ﬁ”ﬁ*‘bﬁ“""&%%"éﬂrﬁ’ﬁ%ﬁism&a’és-lo 0.5% strength by wei ght
solution in 96% strength by weight sulfuric acid at 25[err]C I n
accordance with |1 SO 307. Sem crystalline or anorphous resins
havi ng a ol ecThamonefilghatre $eneratih froav &t@feih pefticular from 1.5to 2.6amin 000 as
described for exanple in U S. Patents 2,071, 250, 2,071, 251, 15

2,130,523, 2,188M¢®y. 2 241,322, 2,312,966, 2,512,606 and 3,393,210 are
preferred. Exanpl es thereof are polyam des derived from | actans
having from7 to 13 ring menbers, such as pol ycaprol act am

pol ycapryl | act Suoitabiel pplearyidasifon klsechamofilahale a viscosity number (VN) of at least 180

ml/g, preferably at least 200 ml/g, especially at least 220 ml/g; determined in a
10 0.5% strength by weight solution in 96% strength by weight sulfuric acid at 25°C
in accordance with ISO 307.

Semicrystalline or amorphous resins having a molecular weight (weight average) of
at least 5000 as described for example in U.S. Patents 2,071,250, 2,071,251,
15 2,130,523, 2,130,948, 2,241,322, 2,312,966, 2,512,606 and 3,393,210 are

preferred.

Examples thereof are polyamides derived from lactams having from 7 to 13 ring
members, such as polycaprolactam, polycapryllactam and polylaurolactam, and

20 also polyamides obtained by reacting dicarboxylic acids with diamines.

Suitable dicarboxylic acids include alkanedicarboxylic acids having from 6 to 12, in
particular from 6 to 10, carbon atoms and aromatic dicarboxylic acids. Exemplary
acids are adipic acid, azelaic acid, sebacic acid, dodecanedioic acid and terephthalic

25 and/or isophthalic acid.

Suitable diamines include in particular alkanediamines having from 6 to 12, in
particular from 6 to 8, carbon atoms and also m-xylylenediamine, di(4-

aminophenyl)methane, di(4-aminocyclohexyl)methane, 2,2-di(4-



20" al so pol yam des obtai ned by reacting dicarboxylic acids with

di am nes. Sui t abl e di carboxylic acids include al kanedi carboxylic
actds having from6 to 12, in particular from6 to 10, carbon atons
and aromati c di carboxylic acids. Exenplary acids are adipic acid,
azel ai ¢ acid, sebacic acid, dodecanedioic acid and terephthalic Zg

and/ or isophthalic acid. Sui t abl € "di ami nes include in p'?@?@ﬁ?ar
al kanedi am nes having from6 to 12, in particular from6 to 8,
carbon atons and al so m xyl yl enedi am ne, di (4- am nophenyl ) net hane,
di (4-am nocycl ghirsyh 2 2-d44C#ni

4- honfBbfipae o2, Bl dhinoqyriohershpropane

am nophenyl ) propane or 2, 2-di (4-am nocycl ohexyl ) propane.

Preferred pol ygn.des, are | yhex t hyl eneadi pani.de, | yhex t hyl en-
esebacami de angrrgs%f Cpao&%ﬁgg%/a&ﬁpglggex%eﬁly EnCaRRAgL qjippglglp%ax%e;t@yq%m yani des
obt ai nabl e for eRyaRli¢ M4 pdprRtdRn of 1, 4- di am nobutane with

adipic acid at elevated tenperature (nylon-4,6). Processes
produci ng3pol yam des of this structure are described for exanple in EP-A 38

094, ER; A 3 82 and ERP;A .524. .10 0..SUi le are
pol yari des obt AMRABIEE GredgDayS Draipls fob Prarple by cordeBPHoh L4

af or enent i oneddiaRibBIa8e WithHdidit @6 abélevutdd tempbratire Ofyldind BRMPE&Esdsn any
m Xi ng ratio. 15 Particularly preferred pol yam des are

copol yani des 6p®euciag pelyrmides of thisssirueture atg described foraxamplein EPsASBL194bI v
85:15, ratio OEP-GA 9@ 5§5ia}13Ei’?1g39'“§|25r amd[err] C from BASF AG) .
10
Also suitable are polyamides obtainable by copolymerization of two or more of the
aforementioned monomers or mixtures of a plurality of polyamides in any mixing

ratio.

15 Particularly preferred polyamides are copolyamides 6/66, especially those having
an 80:20, preferably 85:15, ratio of 6/66 units (eg. Ultramid® C from BASF AG).

The polyamides may include further, additive substances and processing aids.

20 Customary additives include for example stabilizers and oxidation inhibitors, agents
against thermal decomposition and decomposition due to ultraviolet light,
lubricants, demolding agents, dyes, pigments and plasticizers and also toughening

polymers (rubbers).

25 Oxidatjon inhibitors and thermal stabilizers which can be included in the
thermoplastic compositions of this invention include for example halides selected
from the group of metals of group I of the Periodic Table, eg. lithium, sodium,
potassium halides, and copper(I) halides, eg. chlorides, bromides or iodides, or

mixtures thereof. It is also possible to use sterically hindered phenols, secondary,



The pol yam des may include further, additive substances and processing

ai ds. 20 Customary additives include for exanple stabilizers and
oxi dation inhibitors, agents agai nst thernmal deconposition and
deconposition due to ultraviolet |ight, | ubri cants, denol ding
agents, dyes, pignments and plasticizers andg al so toughening

pol ymers (rubbers). 25 Oxi dation inhPbitors and thernal st &5iPP9E s
whi ch can be included in the t her nopl astic conpositions of this
invention include for exanple halides sel ected fromthe group of

metals of gro 1 odi : ol k

pot assi um hal :1%}821? Q(f’i?]@nlg%pgg}ro?lﬁ&ngﬂgﬁ?&c}ggfu(?%gteb}gﬁ%}%#{vg%g, sr n‘ll1 %%%d or

i odi des, or  mixtures therdofjrprefetabbria@bndentrators|of ap po $% Hl weight, bssed dhehé cal | y

hi nder ed phenol s, secondary, :

- 5 - weight of the mixture. Q. Z. 0050/ 47508 aromatic anines,
hydr oqui nones, substituted representatives of this group and

m xtures thereof, preferably in concentrations of up to 1% by wei ght, based
on the 5 Exazapést of AF V tstabilizers invhede substButed resbycamld, stericdllyWihdetabi | i zer s

i ncl ude substituted resqrcinols, sterically hjndered, . phenol s,

salicyl ates, bEgr§a sites bawtwie@an@haﬁeeﬁen@msewhtcaﬁa@sﬁ&rﬁmlgﬁ be

used in anmounts.9t, Hﬂoﬁxﬁf ﬁpfﬁ%% Wg’gif’ei ht. Lubri cants and denol di ng
vV be added o

agents, which can genera t he pol yam de 10 in an anount of
up to 1% by wei ght, include for exanple |ong-chain fatty acids or

derivatives thereof such as stearic acj.d, stear | c |, al kyl stearates,
st ear ani des hLubncantg,a,ad derepldingagents gyhi F&"a&ﬁ“?%lh‘ f’i? B‘E‘E’ajt? the & n

fatty aciis.  inan amount of up to 1% by weight, include for example long-chain fatty acids or
derivatives thereof such as stearic acid, stearyl alcohol, alkyl stearates, stearamides

and also esters of pentaerythritol with long-chain fatty acids.

It is further possible to add inorganic pigments such as titania, ultramarine blue,
15 iron oxide and carbon black and organic pigments such as phthalocyanines,
quinacridones, perylenes and also dyes such as nigrosine and anthraquinones as

colorants.

Sodium phenylphosphinate, alumina, silica, nylon 22 and preferably talc can be

20 used as nucleating agents, customarily in amounts of up to 1% by weight.

Examples of plasticizers are dioctyl phthalate, dibenzyl phthalate, butyl benzyl
phthalate, hydrocarbon oils, N-(n-butyl)benzenesuifonamide and o- and p-
tolylethylsulfonamide.

25
The longlines can also comprise a plurality of polyamide monofils A) which are
knotted together. This is a preferred embodiment especially for use as continuous

lines in fishing.



It is further possi ble to add inorganic pignents such as titania,

ul tramarine blue, 15 iron oxide and carbon bl ack and organic pignents
sueh as pht hal ocyani nes, gui nacri dones, perylenes and al so dyes
such as ni grosi ne and ant hraqui nones as col orants. Sodi um

phenyl phosphi nate, alumna, silica, nylon 22 and preferably talc can be 20
used as nucl eating agents, customarily in arfbunts of up to 1% by ii%psoe
Exanpl es of plasticizers are dioctyl phthal ate, dibenzyl phthal ate, butyl
benzyl pht hal at e, hydrocarbon oils, N-(n-butyl)benzenesul fonam de
and o- and p- : i amife i nes can
al so conpri se aT}E)eI %yrllgclir:i?%;l/)i%l]ﬁ} vE%%@sn{og@a%ngﬁ@i%me io(I:yh ar ellng&gﬂl

knott ed toget hegonsiStsiessentially qfrachemropibstoblastomenbavepesiat D/hdrdnessifig as

?g?t I huous accorda'ncnee\%itf] BHLII ﬁ"éo@%pggt leask 60, prefgrably at least 60, iq—a@tigg}pq #dri cal
hol  ow body (stigppep) B) secured on the pol yam de nonofil consi sts

essentially of a thernoplastic elastonmer having a Shore D hardness (in
accordanceSwith DIN 53 505) of at |east 50, preferably at |east 60, in
particul ar at

east. 70. . 5 Preferred therno iC
el astoners are ?rﬁ&f‘ﬁ'gﬁi‘%{m@s%@%?’@?rﬁ&ﬁee@eww pglyuret meg&@m’abl y
(pol yet her) pol vy, i iBISN5e i (R} ﬁﬂﬁ
based on pol yt eﬁ%ﬁy r@?%b’?eg%b%%%ﬁ%g%%g’p gﬁﬁgl\l/ler aggekérrlglgaesc%?ea%tgv\ei ght
(Merr]) of based oifi polyte2@bydrofus 0@ THI)deing bi gveragenmaleCdart weightB/,) af

pol yetherol co (())nq(i%%o %06, rfa(?e ercz)tbly fron-xr Iﬂ)JOO to 2000, as polyetherol components of the
10 TPU.

Suitable TPUs can be prepared for example by reacting

a) organic, preferably aromatic, diisocyanates,

15
b) polyhydroxy compounds having molecular weights from 500 to 8000, and
c) chain extenders having molecular weights from 60 to 400 in the presence of

optionally
20 d) catalysts,
e) auxiliaries and/or additives.

The usable starting materials (a) to (c), catalysts (d), auxiliaries and additives (e)

25 will now be more particularly described:

a) Suitable organic diisocyanates (a) include for example aliphatic, cycloaliphatic
and preferably aromatic diisocyanates. Specific examples include aliphatic

diisocyanates such as hexamethylene diisocyanate, cycloaliphatic



Sui"t able TPUs can be prepared for exanple by reacting a) organic,

preferably aromatic, diisocyanates, 15 b) pol yhydr oxy conpounds
havi ng nol ecul ar wei ghts from 500 to 8000, and c) chain extenders
havi ng nol ecul ar weights from60 to 400 in the presence of

optionally 20 d) catal ysts, e) auxiliaries and/or

addi tives. The usable starting maferials (a) to (c), catoZlgss
(d), auxiliaries and additives (e) 25 will now be nore particularly
descri bed: a) Suitable organic diisocyanates (a) include for

exanpl e aliphatic, gil‘fs%’)géa%gé?gﬁgcf}\;aé(fﬁor?gﬂ%lg dgfc?c%réa?e?g,ﬁéy%{o%re% i8S IRk,

di i socyanat es. Spe

di i socyanat es SUChl-aﬁetmmhb)‘i,ﬂfbgcl@héﬁa(ﬁé)ﬂﬁmyﬁmtecaﬁ@aﬂ%@'th@é@fésﬁonding
-7 - _ , "0.Z. 0050/ 47508 )
di i socyanat es suchisames Bixres,dire-, 3i4'-sandyadilicyclohexylmsthansisiregysnate and

di i socyanat e, 1-nmet hyl -2 4-. and -2, 6- | ohexane,.di i socyanat e
and al so the corr e%lﬁ%ﬂgicrg)ge.sporﬁﬁmg){somér mlr@é?%ngr%rg{%éﬁlggfong p.diisocyagates 5,
2, 2" - di cycs ohexyl maichage, 4idhs ik ANsdcyamtel mixtures of 2,4- and 2lGR e
corresponding i somer mxtures and preferably aromatic dilsocyanates 5
such as 2, 4-t ol uy| disecyinpigod Fand e and2.2-dipbenybpethang diisgryanate Mixturps efie

g} | socyanate, 4,45y 2nd 44 AMeffethSlPAREA AR \BORa - MIQHYANGLG 4, M Xt UT €S
and/or 2,4"-diphenylmethane diisocyanates, 4,4'-diisocyanato-1,2-
diphenylethane and 1,5-naphthylene diisocyanate. Preference is given to using
10 hexamethylene diisocyanate, isophorone diisocyanate, 1,5-naphthylene
diisocyanate, diphenylmethane diisocyanate isomer mixtures having a 4,4'-
diphenylmethane diisocyanate content of greater than 96% by weight and in

particular 4,4"-diphenylmethane diisocyanate.

15 b) Suitable high molecular weight polyhydroxy compounds (b) having molecular
weights from 500 to 8000 are preferably polyetherols and polyesterols.
However, it is also possible to use hydroxyl-containing polymers, for example
polyacetals, such as polyoxymethylenes and especially water-insoluble
formals, eg. polybutanediol formal and polyhexanediol formal, and

20 polycarbonates, especially those formed from diphenyl carbonate and 1,6-
hexanediol by transesterification, having the abovementioned molecular
weights. The polyhydroxy compounds have to have an at least predominantly
linear structure, ie. difunctional within the meaning of the isocyanate reaction.
The polyhydroxy compounds mentioned can be used as individual

25 components or in the form of mixtures.

Suitable polyetherols can be prepared by reacting one or more alkylene oxides
having from 2 to 4 carbon atoms in the alkylene moiety with an initiator mole-

cule containing two active hydrogen atoms. Suitable alkylene oxides include



2,4 - and 4, 4' - di phenyl net hane dii socyanate, urethane-nodified liquid 4,4'-
and/ or 2,4'-diphenyl net hane diisocyanates, 4,4'-diisocyanato-1, 2-
di phenyl et hane and' 1, 5- napht hyl ene dii socyanate. Preference is given to

usi ng 10 hexanet hyl ene dii socyanate, isophorone diisocyanate,

1, 5- napht hyl ene ' di i socyanat e, -gli phenyl net hane di i socyagaeue
i somer m xtures having a 4,4'- di phenyl net hane dii socyanate
content of greater than 96% by weight and in parti cul ar

4, 4" - di phenyl met hane dii socyanate. 15 b) Suitable high nolecul ar

wei ght pol yhydr oxfot@wm@t ylgmg om@e(“lpa;pmy]gn@made, 1,2- and 2,3-butylenebgidées from
500 to 8000 are pgp% yet heral.s, and

538 1 eBvenS B RN 1e0e Grag i RiiiRe Op Litsmrapleng o

However, is al
exanpl e oxldemhxeag@éneIomdesmﬁ@amﬁemﬂ@swaﬁb@uée@nﬁcﬁvﬂﬂm}ﬁs pecial l'y
wat er -i nsol ubl e formal s, eg. polybutanediol formal "and

pol yhexanedi ol f oraﬂtalfnatlwiﬂ irpgiccession or as a puttyrea Esanplesef sugslie wiitidtby t hose
formed fraqm di phenyl

transesterificati ?le ‘?/Sllo?j ‘ﬁ%‘égtgb&eﬁé%ﬂf‘?%‘ﬁeaumsé‘&a‘;‘t}&fﬁle%anoﬁmmeys for

wei ghts. The pol yfé&%ﬁﬁw-ﬁmé‘tﬂ@nd}%etdﬂd@%@ sédh zf!stetlﬁﬁéﬁ%t l}‘%?qoﬁl nantly
| i near structure, di functional with he neaning o the i soCyanat e

reacti on. propylerrﬁrgéyq@bllﬁrpduao&@rol@odﬂcﬁahm@nmt If@lnwdcams #so used as

di dual
St a1 & b0t vet heRssuble 5 SHRARR RS o Bitialbe mifedsfek R Blebll abhyafrefons yrher o

oxi des inchidhe aydxbsayno%ntaamﬁg {samaﬁkaﬁb@ PRodubtsiof et AlhfdoRiten MOI ety
with an initiator nole- e containing two active hydrogen

atons. Sui® abl e aI(R?IV@memﬂbﬁenerﬁlYm

- 8 - O Z. 0050/ 47508 for
exanpl e ethyl ene oxide, 1,2-propylene oxide, 1,2- and 2,3-butyl ene oxide.
Preference is gi Vql?ef!e&nbléisﬁv&ttbhkﬂg%oﬁéﬂﬂﬁﬂﬁ%& ﬁbme@pﬂipyﬂengnﬂrdepyl ene
oxi de and ethyl ene oxi de | éne “oxi des can be used i ndividually,
alternatingly in <ndethyleneexise imwhichmiore thas. SO%c@m:fer@blydfor@éO taB0%, ofi ti at or

IEI- al kyl di et hgﬁl)fa;m’ehég grﬁgﬁg grev}\)’?imary hycfn oxy? groups ar?d rwhdr ’ctl} 1853t some of the
15 ethylene oxide forms a terminal block, in particular, for example,

polyoxytetramethylene glycols.

Such polyetherols can be obtained by for example polymerizing the initiator
molecule first with the 1,2-propylene oxide and then with the ethylene oxide
20 or initially copolymerizing all the 1,2-propylene oxide in a mixture with some
of the ethylene oxide and then polymerizing the rest of the ethylene oxide or
stepwise by first polymerizing part of the ethylene oxide, then all the 1,2-
propylene oxide and then the rest of the ethylene oxide with the initiator
molecule.
25
The essentially linear polyetherols have molecular weights from 500 to 8000,
preferably from 600 to 6000, in particular from 800 to 3500. They can be

used not only individually but also in the form of mixtures with one another.



exérrpl e N-net hyl di et hanol am ne, and diols, such as ethylene glycol, 1,3 -
propyl ene glycol, 1,4-butanediol and 1,6-hexanediol. If desired, it is also
possible to use m xtures of initiator nolecul es. Suitable polyetherols
further i ncl ude the hydroxyl -contai ning pol ynerization
products of tetrahydrofuran 10 (pol yoxyt etramet hyl ene gl ycol s).
Preference is given to using polyetherols i%rmed from 1, 2- propyl eP&XE4TYe
and et hyl ene oxide in which nore than 50% preferably from®60 to 80% of
the OH groups are primary hydroxyl groups and in which at |east sone of the
15 et hyl en ' ' | ' for

exanpl e, %U%Mggo%it% éstaarrgﬁéétpﬁi)}l%gnfg} g’%"c"é‘% fggrﬂ%ﬁéa}b%%ﬁé acids Such
pol yet herol s can teviaptfam2do by cdrbon etoaspprefapsily fromi &zior®carben atoids aidor

nol ecule first with the 1, 2-propyl ene oxide and then with the_ethyl ene

oxi de 20 po}yﬁlﬁ%@ elpahqlsj%esbﬂr gicarbpyligqcids include far exapplaalipaatic oxi de
in a mxture with lic aci L:he..qt QX] ;
pol yneri zing the rdZéS%%%’o or % ?'lceldséts%ibl aesnsgf:%lgxggggﬁ,oélﬁﬂaﬁgﬁcx&)%dﬂﬁc wg‘tggg\g\nﬂ%e by
first polynmerizi ngcidaazelaé atithandsdbyutie neid cariddeomaticedicaboxylibacidls, 3uch as

propyl ene oxide and then the rest of the ethylene oxide with the jnitiator
mol ecul e. 25 phthalic acid;pigephthalic geidand yereplihalic 2gid) Ths fiergpyylicasids

nol ecul ar wei ghts Q: : to
5000, i 1 part i oul 7% PE LIRSy s miures for qraRBIEL PRk S PIEAR,
only individual | y ghtari@érgbadipic atié niirtune. Simibdrbyt it isossibleho asemanmtel ef .
-9- . .. . .. QZ.005Q/ 47508 ) Suita
pol yesterol s are &F@B%F%%Hdeah%%“c&%ﬂm’%’ﬁ? POt HPE BICRYIRA the PalypHsrols it can
having frgm 2 to : ; : s, and
pol yhydri@ al coho%.aag%??é;gﬁéqg?eég%gééﬁ?@%ﬁ S&P%@fllgtﬁgdgg{?ﬂggg%?e

al i phatic spondingldicanbbrpliclaictd decivatives such aadicabogiliniestessdiadinggl ut ari ¢
acid, adipic acid,, suberic 5 . aci d, azelaic acj.d and .gebacic

aci d, andpar omat i T L 49 ARhonatoqes igdhe ?G%}W?&O‘ety’ (ﬁ‘carboxyflc alﬁlygnges or

dicarbonyl! chlorides. Examples of polyhydric alcohols are glycols having from

bl e

2 to 10, preferably from 2 to 6, carbon atoms, such as ethylene glycol,

15 diethylene glycol, 1,4-butanediol, 1,5-pentanediol, 1,6-hexanediol, 1,10-
decanediol, 2,2-dimethyl-1,3-propanediol, 1,3-propanediol and dipropylene
glycol. Depending on the properties desired, the polyhydric alcohols can be

used alone or if desired in mixtures with one another.

20 Also suitable are esters of carbonic acid with the diols mentioned, in particular
those having from 4 to 6 carbon atoms, such as 1,4-butanediol and/or 1,6-
hexanediol, condensation products of w-hydroxycarboxylic acids, for example
w-hydroxycaproic acid, and preferably polymerization products of lactones,
for example substituted or unsubstituted w-caprolactones.

25
Preferred polyesterols are dialkylene glycol polyadipates having from 2 to 6
carbon atoms in the alkylene moiety, eg. ethanediol polyadipates, 1,4-
butanediol polyadipates, ethanediol butanediol 1,4-polyadipates, 1,6-

hexanediol neopentyl-glycol polyadipates, polycaprolactones and especially



phfhalic acid, isophthalic acid and terephthalic acid. The dicarboxylic

aci ds can be used individually or as m xtures, for exanple in
the formof a succinic, glutaric and adipic acid m xture.
Simlarly, it is possible to use m xtures of aromati c and

al i phatic dicarboxylic acids. For preparinggthe polyesterols it ca mﬁ 508
be advantageous, if desired, to use not the dicarboxylic acids but t
corre- spondi ng di carboxylic acid derivatives, such as

di carboxylic esters having from1l to 4 carbon atons in the

al cohol noiety, dilggh&angdibl],abhnedidesolyadipates. di car bonyl

chl ori des. Exanpl es of polyhydric alcohols are glycols having from
2 to 10, preferably from2 to 6, carbon atons, such as ethyl ene gI ycol, 15

di et hyl ene gl ycol, I R%D‘%E@gﬁ ggg m 1, 10-
decanediol, 2, 2- dTrtrlét %ﬁ&%@?g&rvg&or% arI g‘lrnglggrtéglé%q) g pr opyI ene

gl ycol . Dependl ng 800 t6 B80Qr operties desired, the polyhydric alcohols can be

used alone or if desired in mxtures with one another. 20 Al so
suitable &re esters of carbonic acid with the diols mentioned, in

parti cul ar those having from4 to 6 carbon atons, such as

1, 4- but anedi ol and/or 1, 6- hexanedi ol , condensati on products

of w hydr oxycachoSuitalsie ghaifl extehders (a:»)amahgmolecular weights from 6 ¢s 40§,capr oi
acid, and preferably poI ymeri zation pro cts l‘g&t lacto

exarrpl e subst it ut Pacterablyfeem§Pite a@%d’rﬁﬁ 16‘? %‘ﬁ@‘cndg@ls having from 2 to
Pr ef d I I 2
g o1 ed polyes AoTatodhl ol BrifksBhaPinl 204 obB cHBh B of bl o™ 2 1€

pol yadi pattoes, 1, 4-1,6-hexanediol, dlethytumbgl}edl diprepilenaciyeal @, espédml@adi-ol

but anedi ol 1, 4- poI yad| ate hexanedi ol pentyl - gl ycol
pol yadi pates, pol %%P@phﬁwsr irieialee patsibl toyuse diesters of terephthalic acd

-10-

1 6- hexanedi ol 1, wah Lﬁlg%oelsd?aglm fr?m 2 o a%%é‘r%?% example blsejmllene (ﬁl}g}:glst erol s

have nol ecul ar weioglbiss],#+baranediol ﬁempﬁﬂﬁ&te [hy&‘bﬂyaltyﬂgnefet}mm of hydroquinone, 800
to 3500.

for

eg. 1,4-di(B-hydroxyethyl)hydroquinone, (cyclo)aliphatic diamines, eg. 4,4'-

15 diaminodicyclohexylmethane, 3,3'-dimethyl-4,4'-diaminodicyclohexylmethane,
isophoronediamine, ethylenediamine, 1,2-, 1,3-propylenediamine, N-
methylpropylene-1,3-diamine, N,N'-dimethylethylenediamine, and aromatic
diamines, eg. 2,4- and 2,6-toluylenediamine, 3,5-diethyl-2,4- and -2,6-
toluylenediamine and primary ortho-di-, -tri- and/or

20 -tetra-alkyl-substituted 4,4'-diaminodiphenylmethanes.

To control TPU hardness and melting point, formative components (b) and

(c) can be varied within relatively wide molar ratios. It is advantageous to use

molar ratios of polyhydroxy compounds (b) to chain extenders (¢) of from 1:1
25 to 1:12, especially from 1:1.8 to 1:6.4, in which case the hardness and the

melting point of the TPUs increase with increasing diol content.

To prepare the TPUs, formative components (a), (b) and (c) are reacted in the

presence of optionally catalysts (d), auxiliaries and/or additives (e) in such



5 c) Suitable chain extenders (c) having nol ecul ar weights from

60 to 400, preferably from60 to 300, preferably include
aliphatic diols having from2 to 12 carbon atons, preferably
having 2, 4 or 6 carbon atons, eg. ethanediol, 10 1, 6- hexanedi ol
di et hyl ene gl ycol, dipropylene glycol and-especially 1,4- 0.2, 0050/47508
but anedi ol . However, it is also possible to use diesters of terephthalic
acid with glycols having from2 to 4 carbon atons, for exanple
bi set hyl ene gl ycol or bis- 1 ,4-butanediol terephthalate,

hydr oxyal kyl ene efmepats &hat ﬁmqyé}@iemgﬁ@a,tio of NCO groups of diggocyanates (a) to the
1,4-di([err]-hydr I d i e | o)yal.iphatic diamnes )
b4 (LD hvor Qe N PR BB G SUF LAY BhBIALLS FLarbOfs 6
3, 3" -di met hyl - 4, 4andl{HH8 WRRinGNCIa08E RBIMEO/88HE 1:1.20, preferably from 1:0.95 to

| sophor onedi am ne, ethyl enedi am ne, 1,2-, 1,3-propylenedi am ne, N

net hyl pr opyl ene- 13-, #spasially ffom 1:8i%eeHyl.@2.hyl enedi ami ne, and aromatic
di am nes, .eg. 2,4- and 2, 6-tol uyl enedi am ne, 3,5-diethyl-2,4- and -2, 6-
t ol uyl eneai amne and primary ortho-di-, -tri- and/or 20

-tetra-al kyl - sgpsSiftatl€eatdiyés wiichrsheabhPhgamidiRe BRtesction between the NCO  TO
control TPU hardness and nelting point, fornmative conPonents (b) and
)t

(c) can be vari edguauphiofidiissicyanates|(§) anddhe hysirexyl geoups ot formative eoanpoanentgeous

to use l.ar. r.ati of I ro nds . o chain
extenders (c) of ](I?F)O%H:E%fn&lg&e fhe wel ﬁ%“%g%g :Cfé?gmg@gg’ﬁéﬁdﬁ&g%g 1:1.8 to
1: 6.4, in which cas@hfliaingadifieR§kyabhexdytienine, N-methylmorphdliRe! N- poi nt of the
TPUs increase with increasing diol content. To prepare the
TPUs, forlfrative cdimsshdpiperagiag, 2-(dimetimlaminoethorpethenck ed in the _
presence of opti ofal Ly GABLYS! Saf g AU Tkd hiih SRR BlaaRlhdihivgR, () 1
O Z. 0050/ 47508  pounds such as titanid @BEf Foh behpdungs Qattia¥ doa(IEly rati o of NCO
groups of diisocyanates (a) to the oo o L
acetylacetonate, tin compounds, eg. tin diacetate, tin dioctoate, tin dilaurate
or the tin dialkyl salts of aliphatic carboxylic acids such as dibutyltin diacetate,
15 dibutyltin dilaurate or the like. The catalysts are customarily used in amounts

from 0.001 to 0.1 part per 100 parts of polyhydroxy compound (b).

As well as catalysts, formative components (a) to (c) may also incorporate

auxiliaries and/or additives (e), in amounts of up to 40, preferably up to 20, % by
20 weight, based on 100% of thermoplastic elastomer. Examples are lubricants,

inhibitors, stabilizers against hydrolysis, light, heat or discoloration, dyes,

pigments, inorganic and/or organic fillers and plasticizers.

Details about the abovementioned auxiliary and additive substances are given in the

25 technical literature, for example the monograph by J.H. Saunders and K.C. Frisch,
"High Polymers”, Volume XVI, Polyurethanes, Parts 1 and 2, Verlag Interscience
Publishers 1962 and 1964, respectively, or DE-B29501774.

The stoppers (b) of the longlines of this invention are particularly advantageously



sum of the hydr oxyl groups or hydroxyl and am no groups of components (b)
and (c) is within the range from1:0.85 to 1:1.20, preferably from1:0.95

to- 1:1.05, especially from1:0.98 to 1: 1.02. 5 d)
Sui tabl e catal ysts which speed up in particular the reaction between the
NCO groups of diisocyanates (®) and the hydroxyl gr@zpsvehs
formati ve conponents (b) and (c) include the well known and
customary tertiary am nes, eg. triethyl am ne,

di met hyl cycl ohexyl am ne, N-methyl norpholine, N, N - 10

di net hyl pi per dgadgeyitlpthoge FBUp ywhiaki incJedeencip) 25, Hpaeforably up to 15, % by weight

di azabi cycl o(2 2) 0 ne _and . the |like and in particular organic netal com
pounds such asdf?vllbf%ﬁﬁﬁ%égfg"@’fyiﬁ%ﬁﬁgﬁrﬁpounds such as iron(lI1)

acetyl acetonate, tin conpounds, eg. tin diacetate, tin dioctoate, tin

di l aurate ) or the tin dialkyl salts of aliphatic carboxylic

aci ds such as iteblepredustsire cemmerciallysvailable as Elastafiepukly#Di n di | aurate or

0001 to . 1 PreSiai o FIStGRRR U1 SRFE BN B e
wel | as catalysts, formative conponents (a) to (c) may al so incorporate
auxiliaries and/or additives (e), in anounts of up to 40, preferably up to

20, % by 20 Forheitefrlexupp sieengsh stappes B cantherpropiedwitk atleast oaaeadial Exanpl es

are lubricants - i nhi hi,tors, stabilj.zers. agaknst .hydrolysis, |ight,
heat or di scoIGSPSaHIFE_S?ﬂ‘ IH%EG,W%‘Y Bl le ‘i?g_?%édn‘{??ﬁlclﬁgf 55?#’%1 %Hﬁf“cﬁ?’ﬁr gani c
fillers and pl@&ictdtlyZB4 External diameter isBRIn@B k@l@hﬁygreféﬁlﬁﬂﬁmmﬁnﬁﬂb
auxiliary and additive substances are given in the 25 t echni cal

literatul@, fdengtlkafifhlestapper emthegnensiilamenyisiqustsamaniydiam 40 &0 BOmm, Fri sch,

"Hi gh Pol ynmers”, . Vol u I ol yur et hanes, Parts 1 and 2, Verlag
I nt ersci ence prefera%lyfgﬁgfﬂlfstﬂgﬁgnﬁ%z and 1964, respectively, or

DE- B2901774. The stoppers (b) of the longlines of this invention
are particularly advantageously i .
12 - The spacing of the stoppers on tle monoflgpgeesdlg not critical and depends

essentially on the intended use. For example, 2 stoppers can firmly grasp one clip
15 with associated hookline, in which case care has to be taken to ensure that the
distance to the two nearest stoppers plus clips and hookline is sufficient for the
hooklines not to become mutually entangled. In a further embodiment of the
longlines, the clips plus hooklines can be limited in their mobility along the line by

individual stoppers.

20
The clip, which is freely rotatable about the longline, can also be moved along the
longitudinal direction (eg. by the fish) as a result. In a further embodiment it is also
possible to apply clips (plus hooklines) on the stoppers themselves. Such clips are
freely rotatable about the line, but are not free to move in the longitudinal direction
25 of the line.

We have also found a process for manufacturing a longline, which comprises

a) extruding a polyamide melt through a die to form a polyamide monofil,



made with those TPUs which include up to 25, preferably up to 15, % by

wei ght of fibrous filler, preferably glass fibers.

Sui t abl e products are commercially available as Elastollan) 1174D, 5

El astol | an' R3000 and El astol | an' R3001, from El ast ogranGrbH, DE.

For better flexural strength, stopper B) Qqﬂ_be provi ded with at é;@%kmgne
a rtircul ar

radi al constriction. It preferably s at least 3 and in pa

5 radial constrictions. Generally the external diameter is from3
to 10mm preferably from6 to 8t The 10 | ength of the stopper on the
monof i | ament i b) cusblimpthe myodofipm 10 to 80mMm preferably from20 to
30mMm The spaci ng of the stoppers on the nonofil is generally not
critical and depends essentially on the intended use. For exanpl e,

e e SRR LR ARG 1,

two nearest stoppers plus clips and hookline is sufficient for the
hookl i nes not to become nutual |y entangled. In a further enbodi ment of the
| ongl i nes S t hedk| irplaxipg the merndiliardshetan be linited in their nmobility al ong
the Iine by i ndi vi dual stoppers. 20 The clip, which is
freely rotatabl e about the longline, can also be noved al ong the

| ongi t udi nal dey eceduding(said. stdppetsitd ohithdnoasfila result. In a further
enbodinent it is also possi ble to apply clips (plus hooklines) on
t he stoppers thenselves. Such clips are freely rotatable about the

line, but are f i j i 1 i : of the
i ne. ﬂ%ﬁg eﬁaa‘?f\e/ﬂe“E gﬁogggﬂ %618 ﬁ%é gﬁ %Arr@?:gésésrg?{ é@k%%u‘*sg’%%‘%}%%é | ongl i ne,
whi ch congar i sesvithout furthergadditive sublstagces io lsyicabieceppamtus, foreRatgpie axttiders,0 form
a pol yam de nonofil, - .

-13 - and processed to form a homogeneous melyhighsiggxtruded through a die so as

to form a monofil.

The extruded monofils can be cooled in one or more stages by passing monofils

15 through one or more successive waterbaths.

The cooling water in these baths is customarily regulated and/or circulated so that

temperatures from 10 to 20°C, preferably from 15 to 25°C, are achieved.

20 The monofils are then drawn in the longitudinal direction in at least one further
process step. Preferably, to improve the adhesion of the stopper, the monofil cross-
section is flattened by suitable means (eg. an embossing station) before drawing,
preferably at the position of the stopper on the longline and over the length which
the stopper is subsequently intended to occupy on the line.

25
Process step c) in a preferred embodiment is carried out in at least 2 stages, at least
one drawing being carried out in steam at temperatures from 95 to 105°C,
preferably from 100 to 102°C, and at least one further drawing being carried out in
hot air at temperatures from 240 to 330°C, preferably from 270 to 310°C.



b)h'_cooling t he nmonofil, c) drawing the nonofil in the

| ongitudinal direction in at |east one further step, 5 d) relaxing
t He nonofil, and then e) securing said stoppers b) on the
nmonofil . In general, the aforenentioned pol yam des are introduced
as pellets with or 10 wi thout further, agditive substances intg; gsuases
sui tabl e apparatus, for exanple extruders, and processed to forma
honogeneous nelt which is extruded through a die so as to forma
nmonofil . The extruded nonofils can be cooled in one or nore
stages by passing nonofils 15 t hrough one or nore successi ve wat er bat hs.

The cooling water j.n these ths,.is cu tomar ted and/ qr. CI rcuI at ed
so that Pbeuhe et i Bt poved Pl ol whL SRty o i

25[err] C, are aghiedysihat th%%onoﬁlsﬂ?@d%ﬁfo' |c§a@rr§tlc§ Qﬁibt%(ﬁ‘@’fhah"? the

| ongi tudi nal direction in at |east one further process $tep.
Preferably, to prefkrebly nohmormthes b3ninatbtalhe st opper, the nonofil cross-
section is flattened by suitable nmeans (eg. an enbossing station) before
draw ng, 3 preferably at the position of the stopper on the |ongline
and over the | engi p%rbﬁsu two-stage eﬁxB@dxﬁkEﬁ?E}ﬁzrdrhﬁmgH&P&@ﬁﬂ%b'ddrh@trwspl to
occupy on the |ine. rocess step c) ina preferred enbodinent is
carried out in &om 33&@ 42 %ﬁdb@émmmg indws wir is to a drawgatep off faamh A 4tei 18R,

carried out in steam at e from95 tgo. 105[err
pref erably fronf“fgﬁ‘gta ?ﬁ)g{%‘f‘?‘ twp sV‘@S%?fof ting drawi ng bei ng

carried out in hot air at terrperatures from240 to 330[err]C,
preferably from270 to 310[err]C.
10 This preferred drawing leads in particular to an increase in the knot strength of the

monofils. Subsequently, the monofils are relaxed over rolls which rotate slower

than the draw rolls by a factor of from 0.90 to 0.98, preferably from 0.93 to 0.96.

Relaxation generally serves to stabilize and set the drawn monofil properties and is
15 generally carried out at temperatures from 140 to 220°C, preferably from 160 to
190°C.

The monofils then have stoppers B) applied to them by means of suitable
processes, for example welding or injection-molding processes (see for example
20 NO-A 87/0531).

To improve the adhesion of the stopper on the monofil surface, the latter can
preferably be pretreated, in which case a pretreatment can be carried out in
particular by means of the corona process.

25
The corona surface effect is due to the bombarding of the polymer surface with
electrons. These leave the electrode and are accelerated by the effect of the high
voltage in the direction of the moving web. On the way they collide with air

molecules, which in turn emit light and in some instances react to form ozone and



-14 - O Z. 0050/ 47508 For this the
monofils are for exanple passed over rolls which rotate at different

speeds so that the nonofils are drawn to a draw ratio of not nore than 7,
preferably not nore than 6.3, in total. 5 In the preferred

t wo- st age enbodi nent, the drawing in steam-it% to a draw rati o of 0z cos4rss
from3.2 to 4.2 and the drawing in hot air is to a drawratio of from1. 24
to 1.82, making a total drawratio for the two stages of fromb5.2

to 5.8. 10 . This preferred drawi ng.l eads in particular to an increase
in the knot str®HGER @Bd@shﬁhen the elect WP?‘%%‘@PM%‘HU@EY L?‘{e SOHBUGRSTSFEN s

are rel axed ove i \Q?im é)ﬂaen rolls by a
factor of from gla ggnle%r gar‘gﬁﬂgg{@tl%(rﬁgﬁ Eé‘?’%ﬁ#"g ropr%]e B?t&?er% %ﬁg(% : ﬂi'i@g%n &

Rel axati on genebativesn ser varbor atoats abhd frecevalendes@aditdis) ack them thewsite fof |
properties and is 15 . generally carrjed out af, tenperatures from 140 to
220[err] C, pref CAHANS V‘I"F}bﬁ‘FfBG’nﬁﬁas’ precfomm B o&idatiens. The monofils
then have gtoppers B) applied to them by neans of suitable

processes, for exanple welding or injection-nolding processes (see for
exanpl e 20 N fanetidrad gdoups formed are polarand ipneevie bises fadttesidbesiaf of for

stopper on the nmonofil surface, the |atter can preferably be
pretreated, in » GRRIEAPTiting kss GA8HRE% 515 be carried out in
particul ar by neans of the corona process. 25 The corona surface

effect is due to the bonbarding of the polyner surface with
el ectrons. Thes€hd¢ bay effedtivity isechievetbwhenitha dschargeiseent wifoly ant¢heef f ect  of

t he high . voltage in. the direction of the ing web. On the way
they col I iMe wi difchafge clfrent is Very gl Wil SPasks ach BFle, Ghe lssHALER SUBHE and | n

sone instances §&a6ds sPgddRFTDOFRANE aff€n the electrical coordination of generator, high
voltage transformer, electrode and counter-electrode. The gentle and
homogeneous sparks profile is determined by the design and construction of the

electrode and the working frequency of the generator.

15
In a particularly preferred embodiment, the pretreatment can be effected for
example by passing the monofil through a high voltage field, in which case the
monofil surface is statically charged up in parts via multipoint electrodes.

20 The longlines of this invention are useful for manufacturing angling lines, fishlines

and especially continuous lines for catching fish. Apparatus and processes for
securing the clips plus hooklines are discernible for example from EP-A 537 193,
US 4,407,087 and also technical publications of Mustad & Segn, Norway.

25 Examples

I.  Monofil production

Polyamide granules comprising a copolyamide with 85% by weight of PA6



- 15- O Z. 0050/ 47508 ni trogen oxi des.
When the el ectrons inpact the polyner, they have so much energy

t hat they can break the bonding, for exanple between carbon and hydr ogen or
between two carbon atons. The free valences (radicals) are then the site of
reactions with the corona gas, predoninanti'§- oxidations. 5 0.2. 00304508
functional groups fornmed are polar and hence the basis for the adhesion of,
for exanpl e, applied printing i nks, coatings, etc. The

best effectivity i i very nd the 10
di scharge current aﬁgq\g/gr@yﬁgiéﬁpﬁ?é i@%’g? Sg #Eé@g’&tﬁ& ge
current defrosls m&emﬁmbﬂﬁm}”ﬂme&&ﬁe@ BnthGS%kﬁ &rigth B{ilwexght

coordi nati on of generator, vol t age transfornmer, ectrode and

count er - el ect r ode solpten gb?ﬁ%étramgih by weight FaSQeafeth26 s acooadanse pithf i | e i s

determ ned by the nd structi o of , b e and the
wor ki ng frequency Is&%% %5%&5?8}3‘“ Speru e & 28b ¢ hg“ﬁgr"ﬁsfﬁﬁgﬁaqcﬁa preferred
enbodi nents, the prg5sEandeRd exdAlattovAf doRfdasy & Witerbath at 19°@mmr@wmg passing
t he nonofi | throughahlgh voltage field, in which case the nonof i |

surface is staticaydsyautedrogéin ajistustagpar stsam(bDQ‘rGlb td pdiamtrativ o€ #ricamdshen 20

The I onglines of t.hs I.NV are ef ul facturi ling |ines,
fishii nes Bk Agietoos o S beiat et PF S dcSubsriet ehRad T ats

Appar atus and pr oq@ss@mfaﬂzthe monomb@cﬁcwtuagthte%stcﬂelaaalﬁdﬁwh%w ges are
di scernible for exanple fromEP-A 5 193 4,407,087 and al so

t echni cal publicatibns of Miustad & Son Norway 25 Exarrpl es
l. l\/bnofliol producti on



PoI yam de granul es conprising a copolyam de with 85% by wei ght of PA6

O Z. 0050/ 47508 and 15%
by wei ght of PA66 units (Utramd[ferr] C4 fromBASF AG with a
viscosity nunber (VN) of 250m /g (nmeasured on a 0.5% strength by wei ght
solution in 96% strength by wei ght H2SO4 at7-25[err] C i n accor dancxez oogoiris
| SO807) were nelted in an extruder at 280[err]C, the nelt was extruded at

5 285[err]C, and the extrudate was cooled by a waterbath at
19[err] C The was carried out in a 1st stage in steam
(100[err] Q) to aab?%‘? 2’\%"?9'1“%0%‘?‘0’2951 and t hen in hot air at

305[err]Cto a total drawratio of 5.4. Subsequent rel axation at
185[err] C shrank the nonofil back, so that the post-relaxation draw ratio
was 5.1. 10

17- -O-Z—0050/ 47508 Table 1. Properties of
nonof i | iameten anet er

Average mm 2.465
mmimum mm 2.327

aximum mm 2.613
Test condition : Kifer MFT 30; n=20
Fineness tex
Test condition : weighed length: 0.6 m

Dry tests
Strength
UTS N 2379.14
CV (coefficient of % 5.10
variation)
UTS elongation % 31.8
Cv % 11.30
[UTS/fineness clN/tex
Test condition X Zwick 1435; n= 10 (number of measurements)
Knot strength
Average N 1710.63
Minimum N 1347.84
Maximum N 1889.28
(A% % 8.62
Test condition : Zwick 1435; L =50 mm; n= 30
Stiffness cN 72.0
Bending stress N/mm® 24.0
Test condition : L.+ W.; 30" bending radius; L = 50mm; n= 10
5

10



Aver age nm 2. 465 M ni mum nm

2.327 Maxi mum nm 2.613 Test condition
D Kafer MFT 30; n = 20 Fi neness t ex

Test condition : wei ghed length: 0.6 m

Dry tests Strength UTS .18.- N 0200 ¥s0a 4
CV (coefficient of % 5.10 vari ation) UTsS

el ongati on % 31.8 cv % 11. 30
UTS/ fi neness cN t ex Test condition ; ZW ck
1435; n 10 (nUmrb&topgfer neasur ement s) Knot strength

Aver age N 1710. 63 M ni mum - N

1347. 84 Maxi mum N 1889. 28 cv

% 8.62 The follohiag c&RpslitididRvere used: Zwi ck 1435; L = 50 mm
n = 30 Stiffness cN 72.0 Bendi ng stress
Nm2 24.0 Test condition : L. + W; 30 bending
radius; LS S0mm 1" Flgr c%mparison 10

polyamide 66 with VN 150ml/g including 20% by weight of an ethyl-
ene/acrylic acid/n-butyl acrylate/maleic anhydride copolymer
(60/4.3/35/0.7) as toughener (Ultramid® A3Z from BASF AG)

10

2. For comparison

polyamide 66 with VN 150ml/g including 1% by weight of carbon black,
8% by weight of the same toughener as under 1. and 40% by weight of
15 glass fibers (Ultramid’A3ZG8 from BASF AG)

3. For comparison

polyamide 6 with VN 140ml/g including 30% by weight of glass fibers
20 (Ultramid’ BEG6 from BASF AG)

4. A thermoplastic polyurethane (TPU) formed from

polytetrahydrofuran (Mx: 1000) (polyetherol),
25 4,4'-diphenylmethane diisocyanate (MD]),

1,4-butanediol

(Elastollan® 1174 D from Elastogran GmbH)

Shore D hardness (as defined in DIN 53505): 50
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The foll ow ng conpositions were used: 5 1. For conparison
pofyam de 66 with VN 150m /g includi ng 20% by wei ght of an ethyl -

ene/ acrylic acid/n-butyl acryl ate/ nal ei c anhydri de copol yner
(60/4.3/35/0.7) as toughener (U tram d[err}9-A3Z from BASF AG 10 0.z 005047508

2. For conparison pol yam de 66 with VN 150m /g

i ncl udi ng 1% by wei ght of carbon bl ack, 8% by wei ght of

t he sane toughener as under 1. and 40% by wei ght of 15 gl ass
fibers (U tram d' A3zGEPY feomedARm AG) 3. For conparison
polyam de 6 with VN 140m /g i ncl udi ng 30% by wei ght of glass fibers 20
(Utram d) BEG from BASF AG 4. A thernoplastic

pol yur et hane (TPU) f cigxeskdidl®itanediol adipate, pol yt et rahydr of uran (Mh
1000) (pol yetherol), 25 4, 4" - di phenyl net hane dii socyanate
(MDI), MDI], 4- but anedi ol (El astol l an[err]
1174 D frm El astogra . Shore D hardness (as defined
i1 DI N 53805): B0 {4 Slbidkdiol

with 0.3% by weight of Stabaxol (stabilizer based on an aromatic
carbodiimide)
and
20% by weight of glass fibers
10 (Elastollan’ R3000 from Elastogran GmbH)
Shore D hardness: 73

6. TPU comprising

15 65% by weight of TPU formed from
a) butanediol adipate,
polytetrahydrofuran (Ma: 1000),
polytetrahydrofuran (Mx: 2000),
MD],
20 butanediol

mixed with

19% by weight of TPU formed from
b) polytetrahydrofuran (My: 1000),
25 MD],
butanediol
stabilized with 0.2% by weight of Irganox’ 1010 (Ciba Geigy AG)
1% by weight of carbon black
15% by weight of glass fibers
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formed from hexanedi ol butanedi ol adi pate,
MDb, 5 1, 4- but anedi ol with 0.3% by wei ght of
St abaxol ) (stabilizer based on an aromatic car bodi i m de)
and 20% by wei ght of gl ass-#0i-bers 10 0.Z. 0050/47508
(Elastol l an' R3000 from El ast ogran GrbH) Shore D hardness:
73 6. TPU conpri sing 15 65% by wei ght of TPU
formed from
pol yt et r ahydr of uran ( Mh: (fdﬁsgdnan%%&fih o grar?(’}mbHE)Ol yt et r ahydr of ur an
(Mh: 2000), ShoreDhar&@ss 730 but anedi ol
m xed with 19% by wei ght of TPU forned from
b) pol ytetrahydrofuran (M 1000), 25 MDI

o :
ligtlgm(a(é: 8; Gsi gy Ag)l Production oflong?x?elsl ized with 0.2% by wei ght of Irganox'.

1% by wei ght of carbon bl ack
15% by wei ght of glass fibers

Stoppers 1 to 6 were applied to the monofil by injection molding. The

melt temperatures are shown in the table.

The number of radial constrictions was: 5
10 Length of stopper: 30 mm

Diameter (outer) of stopper: 7 mm
IV. Pretreatment of monofils
15 Type 1: Corona pretreatment by Softal, Hamburg

corona pretreatment via two ceramic electrodes having dimensions
12x16x100mm
applied voltage: 10 kV

20 monofil-electrode distance 0.6mm

pulloff speed: 1 m/min

Type 2:Pretreatment on carrier roll (corona apparatus for filmsfrom
Softal, Hamburg)
25
knife electrode with 11 steel knives
roll diameter: 255 mm
applied voltage: 1 kV

Knife electrode-monofil distance: 2 mm
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(Elastollan' R 3001 from El ast ogr anGrbH) Shore D
hardness: 75 [11. Production of longlines 5

Stoppers 1 to 6 were applied to the nonofil by injection nolding. The

melt tenperatures are shown in the table. -21- The n&9%m7500 f
radi al constrictions was: 5 10 Length of stopper: 30 nm

D ameter (outer) of stopper: | V. Pretreatnent of
nonofils 15 opa pr.etreatnent by Softal, Hanburg
corona pretreatnent V|%9nt%u‘i9£q?%a1:5p§?i‘{b'8@§§ havi ng di mensi ons

| 2x1 6x1 00mm number of ?&Pﬂeb&qurﬁl Eﬂﬂﬁnonje@ils‘ﬁéa?& from both sides)
nonofil - el ectrode di stance O. spee

Type 2:Pretreatnent on carri er roI | (corona apparat us for fil rrsfrom
Softal , Hambur g)l‘ype 3: Pretreatment via KNH 34 high voltage generator from Eltex, Weil am
5 Rhein

Principle: partial chargeup of monofil surface via three point electrode
applied voltage via generator: 20 kV
10 electrode-monofil distance: 50-70 mm

treatment time 2x3 s (monofil treated from both sides)

The pulloff resistance of the stopper [N] was measured in accordance with the data

given below in the table

15

a) following air aging at room temperature

b) following water aging (24 h) at room temperature and
20 ¢) with or without pretreatment of the monofil.

The pulloff resistance was measured on a Zwick 1435 tensile tester by fixing the

longline in a clamp. The stopper was guided above the roll through a metal bolt

having a round throughole so that the stopper came to rest on the bolt. The bolt is
25 then guided upward while the force required to detach the stopper from the

monofil is measured.

The results of the measurements are shown in Table 2.



25° knife electrode with 11 steel knives

roll dianmeter: 255 nmm applied voltage: 1 kV
Krit f e el ectrode-nonofil distance: 2 mm
-21 - O Z 0050/ 47508 roll
circunferential speed: 40 mmn nunber of roll
revol utions: 2x3 (rmonofil g treatedfrdm Kot sifdes|) ype 3
Pretreatment via KNH 34 hijgh vypl tade dengratjor [frgm El tex, MWei| am b
Rhei n Principl e: gargial chgr ggup lof [nonofill surfpce|viga three
poi nt el ectrode app egvgt qvii® erstatjor : 120 % V| R0[=
el ectrode-nonofil distancg:25& 76~mm @ A %ggtgntgt'q%e %xﬁs @npnofii |
treated fromboth sides) |< F The pul | gf f |red|i stjance of the Ftopper
[N] was neasured in accordancé*witH tHe dat 4 gi ven pel pw {n | he
table 15 a) following air dqing at rloom tenperature b)
foll ow ng water aging (24 {h) at rogm tlenger at urje and 20 C M th or
wi thout pretreatment of the nonofil;.
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The pul | of f resistance was neasured on a Zw ck 1435 tensile tester by

fixing the longline in a clanp. The stopper was gui ded above the
rol'l through a netal bolt havi ng a round t hroughole so that the
stopper cane to rest on the bolt. The bolt is 25 t hen gui ded upward
while the force required to detach the stopper fromthe monofil is
measur ed. Fthe—resthts—oftherregsurenents—ay e shown in Table 2.
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0.Z. 0050/ 47508 W claim 1. A longline conprising
at “| east one pol yami de nonofil A) with at |least one 5

cylindrical hollow body (stopper) B) secured on the pol yam de nonofil
surface, wherein said stopper B) consists -@ésentially of a thernogpd @stse
el astoner having a Shore D hardness (as defined in DI N 53505) of at |east

50. 10 2. Alongline as clained in claim1, wherein the outer
surface of the stopper is provided with at | east one radial
constriction. 3. Alongline as claimed in claim1 or 2, wherein
t he t her nopl asWeclaimast oner has a Shore D hardness of at | east
70. 15 4. Alongline as clainmed in one of the clainms 1 to 3,
wherein the thernoplastic el astoner includes up to 40% by

wei ght of further A@Hﬁkgﬁme@nﬁpﬂa g%m‘eﬁﬁ @ﬁqmlyamlde monofil A? RARCR kt\ehedl ds.
20 5. Alongline as claimed in one of the clains to 4, wherein the

t her mopl asti c cylindrical hollewzhedy fsippreshB) securedsnehe pelyanyide magofil

thermopl astic pol %urfgéehgvhgrem said stopper B) consists essentially of a thermoplastic

elastomer having a Shore D hardness (as defined in DIN 53505) of at least
50.

10 2. Alongline as claimed in claim 1, wherein the outer surface of the stopper is

provided with at least one radial constriction.

3. Alongline as claimed in claim 1 or 2, wherein the thermoplastic elastomer has

a Shore D hardness of at least 70.

15
4. A longline as claimed in one of the claims 1 to 3, wherein the thermoplastic
elastomer includes up to 40% by weight of further additive substances and
processing aids.
20 5. A longline as claimed in one of the claims 1 to 4, wherein the thermoplastic
elastomer consists essentially of a thermoplastic polyurethane.
6. A longline as claimed in one of the claims 1 to 5, wherein the polyamide of
said monofil A) has a viscosity number of at least 180ml/g.
25
7. A longline as claimed in one of the claims 1 to 6, wherein the polyamide of
said monofil A) comprises PA6 or 6/66 copolyamide or mixtures thereof.
8. A process for manufacturing a longline as claimed in one of the claims 1 to 7,
30 : which comprises

* c L M s * :



6. Alongline as claimed in one of the claims 1 to 5 wherein the

pol yam de of said nonofil A) has a viscosity nunber of at

| east 1 80m /g. 25 7. Alongline as clained in one of the clains 1
to 6, wherein the polyam de of said nonofil A) conprises PA6
or 6/66 copol yanm de or m xtures thereof. -25- 8. A process f0@r005047508

manuf acturing a longline as clal med in one of the clains 1 to 7, 30
whi ch conpri ses

-25 - O Z. 0050/ 47508 a)
extruding a polyamde nmelt through a die to forma pol yam de nonofil,
b) cooling the mongfi kxtruding a Folyarmde mel@t}lrm%h%"ﬁl@ﬁ) fohik apeRakide ﬂnﬁn&ﬁe

| ongi tudi nal direction in at [east one furt

d) relaxing the nmonofil, and then 10 e) securing sa| d
stoppers b) on th rmnofll . A process as clained in claim 8,
wher ei n t he nonof ﬁf) cFR¥mshe mopofil; fI attened before the

drawing (s§ep c). 15
c) drawing the monofil in the longitudinal direction in at least one further

step,

d) relaxing the monofil, and then
10

e) securing said stoppers b) on the monofil.

9. A process as claimed in claim 8, wherein the monofil cross-section is flattened
before the drawing (step c).
15
10. A process as claimed in claim 8 or 9, wherein step ) is carried out in at least
2 stages, at least one drawing being carried out in steam and at least one

further drawing in hot air.

20 11. A process as claimed in one of the claims 8 to 10, wherein the monofil is

drawn to a draw ratio of not more than 7 in total.

12. A process as claimed in one of the claims 8 to 11, wherein the monofil surface
is pretreated before the securing of said stoppers B).
25
13. A process as claimed in one of the claims 8 to 12, wherein the monofil surface

is pretreated by means of the corona process or by means of high voltage.

14. Use of the longlines of one of the claims 1 to 7 or obtained as per process of

* [ L L] $ %



10. A process as clained in claim8 or 9, wherein step c) is carried out in

at [reast 2 stages, at |east one drawing being carried out in
steam and at |east one further drawing in hot air. 20

11. A process as clainmed in one of the clains 8 to 10, wherein the nonofil
i's drawn to a draw rati o of not26rore than 7 in total. 0.2, 0050/
12. A process as clained in one of the clains 8 to 11, wherein the ronor
surface is pretreated before the securing of said stoppers B).
25 13. A prae&sTsh ol ql in one. of .the claims 8 to 12, wherein
the monofil surface @éalﬁls%'tgﬁg PBF BEpEastuAng Dt yraaglingdines, Hishlires an@
process or by rreanscoﬁ'flmmuglﬁnexﬂoragehingﬁsh. 14. Use of the longlines of
one of the claims 1 to 7 or obtained as per process of

-26 - O Z. 0050/ 47508 one of

the clainms 8 told3Ne, f imag nets, angling |lines, fishlines and

cont i nuousgl i nes fi?r cé?%ﬁ‘.%r%g‘%:ﬁéﬁ% AR Cémm“g‘isj!neN&@,atCMgIﬁshg)HtiiﬁaiS,

fishlines dnd cont ffiegvths loriglines dfame oX b vildims it ined 5 .. fro
s18%or %%é&p‘?@ﬁ%sé Sorditienst i ons

the longlines of o f e clains 1 to 7 or as per
of one of the cl ai ﬁgo% ?%Eiﬁl.almssm 13.

m
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