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during production of the cable, for example,
good abrasion-resistance in a tape-forming
apparatus.

Aluminium is usually used for the metallic
component of such a metallic tape, and the
reasons why the laminate resin is required to
have good adhesion for the metallic tape and
the polyethylene which is usually used for
the jacketing layer are to improve the mois-
ture-resistance of the cable, that is the laminate
resin must serve to prevent moisture permea-
tion, . to improve the mechanical strength such
as the bending property of a unitized sheath
(jacketing layer) by strongly laminating the
metallic tape to the polyethylene jacketing
layer, and to assist the function of the metallic
tape to control the shrinkage of the sheath.
It should be explained that a plastics sheath
has stresses formed therein during extrusion
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ethylene layer on each fadal
surface of each polyethylene layer being modi-
fied with carboxyl groups capable of chemically
bonding with the aluminium of the tape. The
outer surface of each layer is accordingly
formed of ethylene homopolymer which, al-
though it does not have the ability to adhere
to the tape as effectively as the carboxyl-
containing ethylene copolymer, does adhere
more strongly to the jackéting layer.

When this kind of laminated tape is used,
although the mechanical property of the re-
sulting cable is excellent, various defects occur
in the preparation of laminated tapes such
as that the manufacturing steps are compli-
cated; that the manufacturing cost is high;
and the consequendy the cost of the resulting
cables is also high, since the laminated tapes
thus prepared are composed of two or more
layers, '

The object of the present invention is to
provide economically a laminate sheathed cable
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Alum niumis usually used for the netallic though it does not have the
ability to adhere 30 conponent of such a netallic tape, and the to the
tape as effectively as the carboxyl- reasons why the lampate resinis
requited to~ ¢ontaining efhyl ene copol ymer, does adhere 75 have good
adhesion for the netallic tape and nore strongly to the jacketing | ayer.
t he pol yethyl ene which is usually used for When this kind of |am nated
tape is used, the jacketing |ayer are to inprove the nois- although the
nechanlfal property of the re- 35 1QHrd%resrstance of the cable, that is
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is a cross-section of a conventional |amnate O
sheat hed cable; and, Figure 2 is a series of three schematic [err]
views illustrating bonding strength test neth- 65\ / ods

referred to in Table 3 for lam nate tapes. As shown in Figure 1, a |lam nate
sheat hed wherein R represents a hydrocarbon residue cable is conposed of a
cable core 1, a lam inated tape layer 2 consisting of a netallic 25
containing an ethylenically unsaturated bond tape 3 having | am nated

thereon a resin layer 70 or, an unsaf ﬁ%sed gl ycidyl ether of the fo; 4
. . _ f . 3
and a j ac@mwmmﬂﬁ—%

synthetic resin.” The nerits of the regiA@L%opposi tions used (I1I) in
this invention will now be illustrated In detail and conpared with the use
of resins 75 not in accordancegwid falab@riitéeptds Q. Since wherein R has the
previous significance, and alumniumtape is ordinarily used as the netal -
30 (c) an al kyl acrylnzlat e, ,.an al k I_l rSrEt hacryl at e iIoi C Ia‘}:’éfflci'?rgt‘inan‘i nate
sheat hed—cabl es, an or e)%tbﬂ'gq‘)g acé&f /E:sz)%{‘ﬁﬁ‘ hav?f?@,gfé Frel t(jgﬁgsq‘gmfgleum ni um
tape was |ikew fagidsedsaq 1biye of ﬁlék—tWQﬁe t hamsrOgmd 15 of copper)

met al | i ¢ T ayer—+e—whi-eh—t-he—ecorposi-iions—were—S0-—Aecerai-rg—te—anet her
aspect of the prigsent applied. inven#son there is0provi dedoasol am nated tape
The basic characteristigs of the followng 35 and a | am nate sheat hed

cabl e which utilfitzes rédins are shbffh in Table ¥* the com‘}o‘?i tions a resin
having inproved sjeat stability, beipg, of the tefggol yners arsg shown in

Tabl e 2 the above-descri bed terpolynmer conponent (% by weight); and

t heir adhesive dhd ot he:7 85 cont ai Bi*hg 100 to 1¥3000 ppm %8 an anti -

properties in Taple 3. @gx dant. 397 478 0.56
1,411, 023 3 TABLE 1 Basic
characteristics Bof resifdg Coefficieh27of nelt indéx Ten®id0e strength
El ongati on atic frjction (g/1 in) [er.r] (9
(agarnst surfacdResin 0 ASTM 195825 51 s cHBD P sk- 6760
of copper) [err]gG, 202. 4 1.72 1.48 605 05480
0.50 [err] 2.8 12.0 1.80 614 0.45 A
5.7 . G 62 1% 768 8.70 A, 0% 1.7
2.59 G, 763 8.0 0.682S 598. 5 0.50 2.92
478 0.56 P 7.2 1.27 512
0. 40 [ er r] Gs 2.0 2.0 1789 635 610 0.48 0. 45

G; 2.0 1.70 645 0.48

G, 5.0 1.58 602 0.51

G, 3.0 1.68 612 0.49

G, 2.0 1.74 659 0.46

Gio 2.0 1.68 630 0.48

Gy, 3.0 1.58 610 050

G., 2.0 1.65 597 0.50

v, 2.0 1.69 610 0.48

Vv, 2.0 1.74 642 0.46

- Vs 2.0 1.70 624 0.45

\2 5.0 1.61 587 0.51

Vs 2.0 1.75 619 0.46

Ve 3.0 1.67 621 _ 0.45

v, 3.0 1.59 574 0.47

V, 6.0 1.59 571 0.48




[err] 2.0 1.72 605 0.48 [err]

12.0 1.55 572 0.56 [err] 8.0
1.62 B 598 ~0.50 [err] 2.0 1.73
635 0.48 [err] 2.0 1.70 o 645
0.48 [err] 5.0 1.58 602 0.51
[err] 3.0 1.68 612 0.49 [err]
2.0 1.74 659 0.46 [err] 2.0

1.68 630 0. rr 3.0 1.58
610 — —50—-er o (HLOB 165 . 597
0.50 [err] 2.0 1.69 610 0.48
[err] 2.0 1 T4BLE 1 (Continued) g5 0.46 [er]
2.0 1.70 624 0.45 V4 5.0

1.61 587 ) 0.51 [err] 2.0 1.75«
619 E, o Eﬁ [ eertw]lene-vmyl acetade @)polymer 1.67 621
0.45 V, A, —3A9. ethylene-acrylateleolé&ymer o574 0.47 [ er r]
6.0 1.59 577 0.48 4 - -
1, 411, 023 S: copolymer of ethylene and comonomer cqntqip@B;;@rlg_oqu(;;ﬂtpi nued) [err] -
[err] ethylgpe-vinylmﬁﬁggg5g copolynmer A, - [err] et hyl ene-acryl ate
copol ynmer S: copolymer of ethylene and conmononer containing

carboxyl grouf:P: G::  ethylenepbicidel tathagryéat-methil aceyldteterplymeret hyl ene- gl yci dyl

met hacryl ate-pethyl acrylate terpolymer [err].[ et hyl ene- gl yci dyl
net hacryl at e- rrEg't hyl et Hageylvst éprf’eetl?laﬁgll%}lrf%‘?tn%lemreﬁacr-y lafeetﬁp])ly%er

et hyl ene- gl ycicdy GAcr ydimtiaeqliyary] aenatb-ath@l 4cande kepoymef err]

et hyl ene-gl yci dyl acryl ate-et hyl nethacrylate terpolyner [err] - [err]

et hyl ene- al 1 yC¥gl yci dyei‘hyé"t“ﬁ'é”-c%é]twla‘%fé'rh{/‘l mathecy At SO [err]

et hyl ene-al | ylg, gl gGi dydin@dbaigin@fdiyl mBthasy ¥irahe dpsipaymer V, - [err]

et hyl ene-gl yci dyl acryl ate-vinyl acetate terpolyner [err] - [err]

et hyl ene- al | yBuzgl yci dyathvéanmeHyhalypidy! etbetmethy! methprotlstedeolyBEE 2 G ade  GVA

GA AGE Me‘l - E.,A e'%ne-gl':yMayl acg'tlnéﬁlfﬁpleacetate\{épgl%{:lgr] 2.4 -
8 - - - bal [err] 6.0

- ance - - 6
- - Vs - ¥ r ] ethylene-allyl(glycidyl ether-vinyl acetate tedpolymer - - -
[err] 6.0 - - - - 8 - [err] -
2.5 - - 10 - - |
TABLE 2

Grade GMA GA AGE MA EA MMA EMA ethylene VA

G, 2.4 - - 8 - - - balance -
G, 6.0 - - 6 - - - ’e -
G, 12.0 - - 4 - - - . -
G, 6.0 - - - - 8 - » -
G, - 2.5 - - 10 - - " -
G, - 6.0 - - 6 - - . -
G, - 10.0 - - 4 - - " -
Gy - 6.5 — - - = 5 ’s —
G, - -~ 3.5 10 - = - . -
Giq - - 6.5 3 - - - . -
G - - 12.0 2 - - - . -
G,, - - 5.0 — - 6 - , -
v, - 2.5 - - - - - , 8
v, - 2.5 - - - - - " 6



10.0 - - 4 - - [err] - 6.5 - -
- - 5 [err] - - 3.5 10 - - - lerr]
- - 6.5 3 - _ _lerr] - - 12.0
2 - - - [err] - - 5.0 - - 6 -
- [err] - 2.5 - - - - - 8
V2 - 2.5 - - - - - 6 5
1,411,023 ¢ _ 1,411,023 5 TABLE 2 (Conti nued)s Grade
QA GA—ASE— AN B s efytTeTe VA TerT] -
6.0 - - - - - 4 [err] -
12.0 - Grade GMA- GA - AGE -MA EA MMA EMA  ciylqg; YA -
- 2.0 - - - - 8 [err] -
- “ 6.0 Vs = 6.0 - - = - - - 8 W 4 _ -
10.0 - - - - 4V, - -
12.5 i Voo T b 2"GVA: ' gl ycidyl
met hacryl ate GA, gtyci dy acxylate AGe -allyl glyci.dyl ether MA
met hyl acryl at & EA: et hyl acGr%I ate MVA: met hyl nethacryl af e EMA
et hyl nethacrylate VA~ Vi nyl "acet at e TABLE 3 Adhesi ve’ Adhesi ve
strength strength - - 10.0 - - - - " 4 bet ween
bet ween Adhesi ve al'um ni um
al umi ni um Ve strength = 125 - - - - -t ape _ahd tape and
bet ween | am nating | am nati ng
| am nati ng GMA:  glycidyl methacrylate resin resin (g/cm resin ahd
(g/cm pol yet hyl gpe . Bl ocki ng | am n- (kg/cm
of hi gh-Q?‘érrp- BIReE Yy | ng Wor kabi ity
| am nat e er at urAdSEret hdyd slycrist ¢tba sheet net hod of cable t ape

1 1 1 * * * * *
Lg?‘hggt I(Dg) UL MA(. 1) methyl acgyla%z (*3) (*4) (*5)

EA: ethyl acrylate

MMA: . methyl methacrylate

EMA: ethyl methacrylate

VA: vinyl acetate
TABLE 3
Adhesive
Adhesive strength
strength between
between Adhesive aluminium
aluminium strength tape and
tape and between laminating
laminating laminating resin
resin (g/cm) resin ahd {(g/cm)
polyethylene Blocking
lamin- (kg/cm) of high-temp-
sheet ating Workability laminate erature
method method sheet method of cable tape laminating
Resin  (*D) (*2) (*3) *4) - (®5) method (*6)
E, 341 341 4 or more bad Yes -
i E, 394 320 ., good No -
A, 1613 433 . bad Yes -
A, 1068 421 ’e bad Yes -
S 1559 1055 o good No -
P 159 . 50 5.5 good No —
G, 2000 or more 600 or more 4 or more  good No 419
G, s » » good No 423



[err] 341 341 4 or nore bad Yes -

[err] 394 320 good No -
A 1613 433 _ o . bad_ yes . _ -
[err] 1068 421 bad Yes -
S 1559 1055 o] good No - P
159 50 5.5 good No - [err]
2000 or nore 600 or nore 4 or nore good No 419 [err]
1 1 1 O I\b 423 6
1,411, Q% - 90991,023 6 TABLE 3 (Contiauld)
Adhesi ve Adhesi ve TABLE 3 (Continued) _
strength strength Adh betvween
bet ween Adhesive Smﬁ?ﬂ%m’ ni um
al um ni um Stregggt h betwdedaP€ and tape -
and bet vveehTtween AtdheSi;l'e ' I aaﬁnmtumng | am nati ng
| ami nat i ng B oo ang streng resin resin (g{’ resin and
pe and bet
(g/cm) pol yet hyl eNgminating laminating Bl ocking lamin-  (kgl ne
of hi gh- tresip{g/shleet resinahié ng (g/38Or kabi | i ty
| am nate erature net gnqm 1 lenegheet met ho&flockioé cliibl ? t ape
laminating Resing(¥*1) J:o" $oRbili o f . (B temp- (*5)
met hod (*6) [err jemed  A00Da0T cbf feth@O0NBEpal € minate  "erature
No Re3®9 [dir][ *2) (*3) L (*4) (*5) method (*6), ,
' 411 [err _
429 Gb [er r] " 2000 or more 600 or more good No - 339 o
402 [err] @, v . . » o 411
452 [err] , - : -
433 [err] GS (R} XY LX) EX 'Y) 429
408 [err] Gs ! sy 3y 10 2 22 . LY 441 1
394 [err] s o - .
447 [er r] G7 ’ 19 (%) X ’ 402 )
421 [err] ¢ ' ' '’ "o
438 [ er r.] ’ 1 v v 1 v 1 v ,: ) 452 1
437 [ er r] GQ y 3 3y, 1 y 3y %2 EINE 433 'y
445 'V, ' 430
[err] . Gxo ” ’ :, " 1 1 ”? 1 ” 408 1
427 [err] Gll X} 23 . 23 r3 s 394 1
440
ze 37 i3 LR} 9 ’y 447
Vl. 11 12 1 (3] s 421
Vz 1 2] LR} 9y 29 438
VS ER) (X} 13 X} 2y 437
v4 LR) LX) 19 LR ) EX) 445
VS ER1 i3] (X} LR PTY 430
v6 . 29 2] 19 LE) 3 427
V_, - 31 (Y] LX) X 3y - 440
V, LX) L] LR 2 tRd 444
two- - 520 - ) IX] -
layer
type
tape

*(7)




[err]
t wo- - | ayer type tape *(7) 7
1,411, 023 7 Footnotes to Table 3 -

not tested *(1) Method wherein soft aluminium (thickness 0.2 nm) was heat

bonded at [err] to a resin sheet (thickness 1.0 mm, followed by cooling to
roomtenperature. (For the neasurenent of the adhesive strength, see Fig. 2
(a)). *(2) Method wherein a |ayer of resin (0.05 nm was |aninated to soft

alunrnlunr(thlckness 0.2 mm) usrng an e;gﬁqggr (For t he neasurenent of, the
adhesi ve stre g : - e and
t he speed of ] 18310 netres/nrn *(3) N@thod mherern j acketi ng
pol yet hyl ene (Iompden&bky pol yet hyl ene, thlckness 1.0 nn) was heat bonded

444
520 - -

at [err] to a resr n sheet thlckness 1. fol | owed coaling to room
tenperature. (For*thdf ?;gmé *?g@g'aﬁyég gf;gtgagﬁgf%b dat Filg. 2
(c)). *(4) In the man ttnhrg of ¢ IT e surrace o res n

under goes wear or Sp|(F6rtthd"Igedsﬁt,emcfrmbf hx adiphiee st@enhmmemmngdz Gape- form ng
appar at.us. This we r or spllttlng d end on t he mechanical pro ertles of
the resin, and al 5(5 %ﬂg ’foflz'ﬁ m o S‘)Q ‘B‘F?B"i‘? lapigpiehigisPtt e *(5)
The | am nat ed tape wWqesOhd Redse en eikeidngfal QRkdipe @pri ng storage
The bl ocki ng depends Tpernisive ttwwrofvastnw&;am)mwmfes of tamdriariocwa® ent s and
the melt index of thd0@spes/er. *(6) Method wherein a resin |ayer
(thickness 0.05 k) Wathoh 3M:Datiade @ SR hy RIUMWAMI S GENES Shilka@sd™
usi ng an extruder. (R mbhesmRaRIRN600C td N sAdhes (MEkEsE enghk), see
2(c)). The extrusi on feléaweebrntaesties wagerhiegbreatutehéier fhemedsugamdnttdighespeed of
| ami nation is 10 netﬁé@%ﬁ?ﬁ““”ﬂ??eqﬁ%szg@ a | aninated tape manufactured by
the nethod as desgyy BRehelRnckBRA0SE &b RAL AP uRUDbE £RLINANm NaergdBndd: 70. As
apparent in the abover Iabligsin ]l foa Bthmplangl lamimavea i Born idg\appatatési@hivanuf act ur e
of 2, the adhesive st#e ﬁthTgéﬁen tupey| the meghari lpﬂwawhesmehemternary
copol yrrers of the i n#&h? thy fee gf e 68'b?5‘|‘”9"rf§?"‘{q BEF FOYRY] is weak,

particu- tion argsf arrhesmﬁrtédqapet@ouam BAMARHhd PRk bIoBSH g \uriBg stmlagerl y to the
al um nium tape. Wt The dbplees ddperdeupinahe tysesosinheacvchonteed, thed cohentet hyl ene -
acryl at.e copol ynmer [ épg the[mepripdex of thpgorglymge exanpl es show some enbodi -

Fi g.
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*(6) Method wherein a resin layer (thickness 0.05 mm) was laminated on soft
aluminium (thickness 0.2 mm) using an extruder. (For the measurement of
the adhesive strength, see Fig. 2(c)). The extrusion temperature was
higher than 265°C, and the speed of lamination is 10 metres/min.

*(7

This is a laminated tape manufactured by the method as described in

Japanese Patent Publication No. 23257/70.

As apparent in the above Tables 1 and
2, the adhesive strength of the ethylene-vmyl
acetate copolymer (E,, E,) is weak, particu-
larly to the aluminium tape. With respect
to the ethylene - acrylate copolymer (A,, A,)
the adhesive strength thereof is strong, burt
the workability in cable manufacture and the
blocking property of the laminated tape are
poor.

When polyethylene (P) is used as the
laminating resin, the adhesive strength to
the aluminium tape is weak; and when the
resin containing carboxyl group (S) is used,
the adhesive strength to the polyethylene used
as the jacket layer is weak.

Accordingly, these resins (E,, E;, A;, A.,
P, §) are unsuitable in using as materials
for laminates.

In the above examples and comparative
examples, it is substantiated that the terpoly-
mers of the present invention consisting of
(a) ethylene, (b) an unsaturated glycidyl
ester or an unsaturated glycidyl ether and
(¢) an alkyl acrylate, an alkyl methacrylate
or vinyl acetate are excellent in every respect;
thus is in adhesiveness to the aluminium tape
and to the polyethylene of the jacket layer

and in workability in the manufacture of
cables, the ternary copolymers of the inven-
tion are far superior to the conventional resins
heretofore known and used.

The above cxamples show some embodi-
ments of the present invention. According
to our studies, it has further been found that
when the total concentration of the comonomer
components except ethylene exceeds about
25%, by weight and when the melt index
exceeds about 15, it becomes difficult to form
a laminated tape around a cable core. As
shown in Table 3, the terpolymers of the
present invention are excellent in adhesive
strength to the aluminium tape when the
laminated tapes are formed by means of a
press-sheet method —*(1)— or by means
of an extrusion laminating method —*(2)—
under the laminating conditions of 230°C and
10 m/min. However, the properties of the
laminated tapes of the present invention pre-
pared by means of a high-temperature extru-
sion-laminating method —*(6)— wherein an
extruder is used under the extrusion-laminat-
ing conditions of a higher temperature of
265°C or more are not so different from those
of the conventional laminated tapes, and in
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t he adhesive strength thereof is strong, but nents of the present

i nvention. According the workability in cable manufacture and the to our
studies, it has further been found that 35 bl ocking property of the
Ianlnated'tape are when the total concentration of the conononer 10 poor .
conponent s except ethyl ene exceeds about Wen pol yethylene (P) is used as
the 25% by weight and when the nelt index |amnating resin, the adhesive
strength to exceeds about 15, it becones difficult to formthe al um nium

tape is weak; and when the a Ia adrzed t ape around a cable corg As 40
resr_n8 containing ¢

e R

strengt fsa,;doua RE saketiBbratatéMbf & enis itivet MewOROTRE ¥, Inf kg ﬁx@n r@si ns [err] ,
| ami reat ederviapds daickaesf off ire mipyitedreains v@fkalahtP mS)rabbzr euanifigurd ahd ehq n using ‘as
rater 1 s T BRRL et ofes o) st RISt B T oo

of an eI KHRLAI ot Bhbotaiidn foial i 2 oxidint. Panking 1D SHE "B§a ?es and

conpar atoue284) ik hesd memhta:mm&ioser;ge-c eﬁdiatddoma thése [pecrpeﬂnesa X6 es.. is
subslfanparat%dﬁ"lﬁ'at the terpoly- 10 aqinn*wasembve\ﬂeranvqutpﬂr@p@mr es of t he
rens of il JECTEE MR T F SR el JBES, e presen
i nventi g,nup Ig SRE, “}Q AN o&!ﬁ!ﬁ@t g{peaf, sgc,t,,y aty means of
a hi gh- tespae amnrnmxremperamd thexsin Eﬁaﬁ',erattﬁhedaﬁ dunusatting &dpe ty eyaauﬁyd et her and

Si onli’r aFf inaaeabenige jrming % éggﬁd @fﬂO(hHPHZ f g} b‘&rihfab‘%m isgeare/| at e, an

al kyl nﬂi%ﬁ&lﬂy& in [Lge ion glg :ﬂi &’% R %Lﬁ'ﬁﬁt 45 or vinyl
acet at em@):rr&e@%ﬁ @apes ufde £ Migh- bémf;@é‘zpﬁﬁ‘atm 10,000 @&n the OdA8o

t errper atumr extrofiontlitnigating conmnemihesr venaksssane efidve w,clrwwnﬁnmdnm?fer, 1{ er r] or nore
are veag‘a i é‘fggarf;rgg,ﬁf ddgh ox%befq;]s lu % too e ant10x1dant . j acket layer
of t he g’@ﬂ fﬁtﬁ gﬁ@% ip rﬁrﬂg h?ﬁ (ﬂ rface the tape, which 50

1,411, O%3 the above-mentioned terpolymers The is undesirable. Accord&gl@,&ﬁéﬂr&éﬁe&hng& he adheS| ve

str eg t Irrmg; O%Dtgeleé &})'? d;;s zddlfm ‘%ar%:%cas ok janribsidaonk éﬁ@m é&(}i‘?aj;og mhgée we

hi gh2? effpdatolpantebl Q fishaled E&;‘Eg‘ d*a FEUEE ar e shown i n
Tabl e 5conleiondtanilibh mdtertio 9a§ Rabove! dulGatlor I3 ML ﬁrﬁce StoRfed-resigeqer al , _any

ant i oxi thahdbg have the sane effects p@medicmaﬂabalmuttmrmerature of [err] By

as those shown in Table 4. In addition, the 5 observing the thickness of
the | am nated resin workabi | i tTABLE éabl e manufacture and the | ayer, we
found that there was %egpesgmg,@ﬁofrepm%lmlgglgggt%gedragty of lam nated tape were
al so thickness fluctuation tapes prepared tested for the

conbi nation of the terpolyner 35 by extrus&dbwreetst;?sthpetan@ that there was
and the antioxi dant, and |4 hat been. sub- aBbm )’th'}c‘R‘H%ss fl uctuation

in thoseppre- ,stighdd.ated a"tlox' propertqaefﬁagiéamgﬁodgqu 10 pared at

[err] as——the—cases—whern—the—anti oxi dant i s
not con- W hawstipmef¥ar ed vari d@80 extrusi on-l.am 3%ained. inated tapes at a
hi gh extrysion tenperature Wth respect to the,gontent of the anti- 40

to try to #nprove”the adhesive st'rength be- oxidant, the heat stability

ef fect maw,be tween the al um-niumtape and the reséon | ayer, attained in the
resulting tape by the addition 15 to increase the |am nation speed, and to
make of 80 ppmor nore, but the effect is nore & form the thickness of
the resing ayer; and remarkable with 300 ppmor jpmre. The re- we have
succeeded in the preparati on of such lated tests were conducted with
addition df 45 » 55 '

G, ’s . 100 499
300 -578
1000 700 or more
5000
vs 10000 »
Irganox 1010 100 522

" ' 300 592



i nproved | am nated tapes under high-tenpera- wup to 10,000 ppm of the
antioxi dant, and ture extrusion-|lam nating conditions. t he sane
effects were confirned. However, it 20 I i i

said im has been found that if the content of the anti- proved | am nated
tapes was attained by adding oxidant is increased too nmuch, the
antioxidant from 100 to 10,000 ppm of an antioxidant mgrates to the
surface of the tape, which 50 to the above-nentioned terpolyners. The
i s undesigrabl e. Accordingly, the pref#rapeed range results obtained by this
addi ti om—are—shownr—of—amtToxrdanmt— 5 fronmr300~t0 5, 000 ppm—25 11t he
following Table 4; the effectsTAPRE 4 (Qopnued t he addition of the

anti oxi dant, the excejlent. ang Wre@%tcoptginﬂ}gtag‘{i ned wWith the |aninating
speed is greatly increased, and the conventiconal 1°am nat i ng materials, as

is shown fluctuation of .thickness of the fornitesiesitangtbbetivéenTabl e 4.
| ayer decreased to about 10% TABLI‘:. 4.

A ABLE 4. Adhesi ve adynyind /f ¢ @fd reeigi n cont ai ni ng
anti oxi dant gAdhesigogimengt H Bet wedh AlaH ni Ui - Gliflod R N Amount  of
ant i oxi dant g-er—Res+h AR-o3—eaht (ppm
| ami nating ngt hodigdndy) 1dier r] Anbdogen WK 700 or mok®00
355 [err] . 334
[err] X LX) 5000 144 460 [err]
430 S . . 10000 . 1026 P
55 [err] . : 100 499 300
578 1000 G, Antigen WX ' 70800r nore 5000 10008 |rganox 1010
100 ) 522 30Q00 : 592 9
1,411,023 7 9 TABLE %°{ Cont i nued)
Adhesi ve strength of..resin contai 5808g anti oxi dant Adhesi ve strength between
al um niumtape and resjnh,.Anmount of_anti oxi dant (g/tcm) Resin
Ant i oxi dant gganox l0%( ppm 308 | am nat isﬁ% met hod *(2) [err]
| rganox 1010,, . 1000 1000 700 40kbr®r nore 5000
10000 -

» . 5000 y

G, Antigen WX : 300 610
’s . 1000 700 or more

Y] Y 5000 ’ s ’

- Irganox 1010 300 545
» 1000 700 or more

" ’ 5000 .

G,  Antigen WX 300 583
1000 700 or more

5000 .

. Irganox 1010 300 565

» " 1000 698
. 5000 700 or more

) G,  Antigen WX 300 551
» v 1000 700 or more

, ” 5000 | .

vy Irganox 1010 300 573

LR ) L) 1000 682

» » 5000 700 or more



[err] Antigen WK 300 576 1000

700 or nore 5000 Irganox 1010 300 580
1000 ) 1700 or nore 5000 [err] Antigen WK _
300 610 1000 700 or more 5000
,, lrganox 1010 300 545 1000

700 or nore 5000 ,, [err] Antigen WK

300 583 1000 700 or nore 5000
| rganox 1010 300 1,411,023 ' 565 1000 10 -
698 5000— ITJC O Of r Allt | YTl LA'AY o

300 551 1000LE 7 Coniied 700 or more 5000
| rganox 1010 A xidant strength of resin contammg antiexigant 000 -
682 5000 700 or nore

1,411, 023 I’@h"FABLSEe ¥ernued)
Antioxidant strength of resin g&Btﬂ%pbngx§Q&IOXIﬂgﬁ e gﬁﬁé& E*t rength
bet ween al um p{gsglm tapgoxmgll resin ant i ozg,rgi,am,g method *(2) (g/cm
Resi n Ant+o6 oxt tatt ammatTg—method X( 2) -
Gl2 Ant i genOm  Antigen WX 300 30 D 584 1000
700 or nore 5000 Irganox 1010 1000 300 700 or more 549 1000
700 or nore 5000 VA Antigen WK
100 " ” 489 300 5000 »» 578 1000
600 or more - jrganox 1010 300 549
s . 1000 700 or more
’ ’ 5000 .,
v, Antigen WX 100 489
ss 300 578
v v 1000 600 or more
. 5000 .-
" ” 10000 .
Irganox 1010 100 502
" ’ 300 595
» 2 1000 600 or more
. . 5000
” . 10000 .
v, Antigen WX 300 573
1000 600 or more
5000 .
" Irganox 1010 300 556
s ’ 1000 600 or more
. " 5000 ’
V, Antigen WX 100 481
300 543
1000 594
s 5000 600 or more
Irganox 1010 100 479

300 567

LR LR}



5000 10000 Irganox 1010

100 502 300

595 1000 600 or nore 5000 10000 V3 Antigen WK
300 573, 1000 600 or nore 5000
,. lrganox 1010 300 556 1000

600 or nore 5000 [err] Antigen WK 100

481 300 543 1000 594 5000

600 or nore |Irganox 1010 100 479 300

567 = | 1]1 1,411,023 1,411, 023 TABLE 4 (Contijued)
Ant i oxi ; h

bet ween alunlnlun1tape and resi nPARRUALCBEYH | oxi dant

(g /cm

Resin Ant i oxi dant Antioxidant st\(epﬁln)f resin containing antmxndlnﬁm nating net hod *(2)
Vs | rganox 1010 1000 Adh 8 Omﬂkuﬂgge .
o 5000 V, Antigen WK e“v%g S nd
532 1000 OB o TR 14500 | r GARGX @Bk 7" 300
552 1000 Resin Antioxidant orppsdr e 5000 TABlkinbtidkbdtidi*dant Tr ade
narre _ Cheni cal —nane—Antigen—\Wk 4—4
' -t hi obi s- (- tert. bugasbx Botoet hyl phaoal ) Semi | izer BBMO0 or more

4,4 - butylldene bis-(6-tert. butyl - § cresol) Topanol * CA hi gh
nol ecul ar wei ght phenol type v

v, Antigen WX 300 532

s vs 1000 600 or more

. ’ 5000 .

. Irganox 1010 300 552

. ’e 1000 600 or more

. 5000

TABLE 5

_Trade name

Antioxidant

Chemical name

Antigen WX
Semilizer BBM
Topanol * CA.
Antigen MB
Soxinol MZ
Soxinol SE
Antigen RD

Antigen WA

Antigen F
Antigen PA
Antigen D
Irganox * 565
Irganox * 858
Irganox* 1010
Irganox* 1076

4,4’ -thiobis-(-tert.butyl-3-methylphenol)
4,4’ -butylidene-bis-(6-tert.butyl-3-cresol)
high molecuiar weight phenol type
mercapto-benzimidazole

zinc salt of 2-mercapto-benzthiazole
selenium-diethyl-dithiocarbamate

polymer of 2,2,4-trimethyl-1,2-dihydro-
quinoline

reaction product of 1,1-bis{4-hydroxy-
phenyl)-cyclohexane and organic amine

N,N’-di-B-naphthyl-p-phenylenediamine
phenyl-B-naphthylamine
phenyl-S-naphthylamine

triazine derivative

triazine derivative

high molecular weight hindered phenol

high molecular weight hindered phenol

* Registered Trade Marks.



Antigen MB mer capt o- benzi m dazol e Soxi nol M zinc salt of

2- mer capt o- benzt hi azol e Soxi nol SE sel eni um di et hyl - di t hi ocar banat e
Anti gen RD ~polynmer_of 2,2,4-trimethyl-1,2-di hydro- quinol ine
Antigen WA reacti on product of 1, 1-bis(4-hydroxy-
phenyl ) -cycl ohexane and organic am ne Antigen F [err] Antigen PA
[err] Antigen D [err] Irganox* 565 triazine derivative

| rganox * 858 triazine derivative |Irganox* 1010 hi gh nol ecul ar

wei ght hi1 dered phenol Irganox* 107611’6‘1023 hi gh nol ecul ar wei ght hi ngf,-r ed
henol *_&.g.l.sl_awd_h_ade—ua- i ks —m——F-=~2" : —-

F])_, 411, 023 The bending strength of cable and the Table 6 shpgs qm@diggm_icmimgr atigt h of
cabl o and t AEETATELESTA SHEENTL O Eﬁ;ﬁgﬁ?ﬂg PGS G st rengt
bet ween thela?ﬂidmﬁ%ﬁ;btﬁ A HBwn OX idanliovad TR bl BADRE IR RLSRAL LROD- j@Nd

t he pol yef hyllagieses sndCk Stragpikadiysins #si showrhestrudtat md sh@wnain Flgoeeildalot 26 AWIG) nat i ng
resin are sloWsbld hwerhasefl gp the\iimpigpting reypie 109 pris: rgedatlop! ¢hmg damreear).rent had
a 105 Tables 6 and 7. Sone typical_resins as shown structure as shown
in Figure 1 (No. 26 AWG, in Table 1T0&%®%used as the | aninating resin; _100

pairs, aerial cable of 0.4pyp HiaRLEAE Jresid Bk Enoxapperties of cable (resin

w th antioxidant) Nunmber of bends Adhesive strength required for
bet ween al umi ni um cracks to AnountAd}(l)Jsiv%r;tri oXi danti““m?"‘é (é’é“dand j acketing
appear in Resin (ppm between al‘ﬁn%'ﬁﬁék] (koZEHY al um ni um
tape. P Ant i gen AWsunt 30Hdioxidant tape and jaOke¥ig appear in 10-15 S
1.55 Resin 20- 2%pph) layer (kg/cm) | aluminium tape. 1. 65
20-25 [err] Y. 200 3. 24 -~ 35-40
| rganox 1010 , P Antigen WX 3008 55 0.95 35- 400 &Y r ], Ant i gen
WK ' S 3.19 1.55 35-40 |rgamngxps010
3.42 : 35-40 [err] Antigen WK _— 3.33
30-35 ,, | rg&mox 1010 ,, » 1.652 97 20-25 30-35
[err] Anti ger, WK ' ., ' 3. A6 3549 30-35 ,,
| rganox 1010 ,,° " 3.09 ' 30- 35

" Irganox 1010 ,, 3.52 - 35-40

G, Antigen WX, 3.19 35—40

Irganox 1010 ,, 3.42 35-40

Gs Antigen WX » 3.33 30-35

. Irganox 1010 ,, 2.97 30-35

G, Antigen WX v 3.46 30-35

’s Irganox 1010 ,, 3.09 - 30-35

G, Antigen WX ’s 3.14 - 35—40

v Irganox 1010 v 3.38 35—40

v, Antigen WX 3000 3.42 3540

v Irganox 1010 ,, 3.35 35—-40

Vv, Antigen WX ’s 3.29 35-40

v, Irganox 1010 ,, 3.32 35—-40

Two layer - 3.05

type tape ' 30-35




[err] Antigen WK - 3.14 35-40 ,,

I rganox 1010 ,, 3.38 35-40 [err] Ant i ggn
WK 3000 - 13 3,42, 141188 40 lrganox 1010
3.35 r~ 35-40 [err] Ant | gABLYX -, 3.29
35-40 Irganox 1010 ,, _ 3.32 35-40 Two | ayer
_ 3_Apl5stv ge;tga tween glzml:erc l?f ber:;i) er:;;uued
30-35- 13 Resin J:aa::"l?;rtlilng layi.r (kg/cm) Lind 1ﬁér%> tape.

13 TABLE 7 Adhesiv

al um ni um t ape and P for &¥Backs to appear RedPnl5 jacketing

| ayer (kg/cny in alumniu ape. P ,c0.98 .
10-15 S S 1.66 T.és 2058% [err]

1.73 E, 20- 25 1 B\rr] 201254

20-25 [err] 1.68 20:25 [err]

1. 83 G, 20- 25 F¥rr] 201’.95]2

20-25 [err] G, 1.70 1.68 20205 25 [err]

1.59 20-25 [err] 1.62

20-25 [err] G 1.71 183 20583 25 [err]

1.58 20- 25 [ ®rr] 201298

20- 25

t wo-

appar- ent that the cables of the present

. Gy .
Remarks: 1) The resin u

lerr] 5 sli'

at an angle of [grpl

sed and the nethod of testing adhesive
strength were the sane @s described-With respect to Tabi%2?2. 2) Bending
tgs=The sanpl e was bent reciprocgl
a»di ameter twel vé' times that of the cable.
' was counted as ohe bend. As In®y be seen from Tabl0e256 and 7, cables
porating | am nat\;ad' t ape accorﬂ: ng to the present,|
excel | ent: properties '

a mandr el
bendi ng

over
One recl procal

20 yentlon have

W [/ layer tiyge tape. Fromtheseresults, it is

i nvention are excellent from

vi ew point both of _whérein R représ®nts a hydrocarbon %2 due 20

10

15

Remarks:

1) The resin used and the method of testing adhesive strength
were the same as described with respect to Table 2.

2) Bending test: The sample was bent reciprocally at an angle
of 180°C over a mandrel having a diameter twelve times that of
the cable. One reciprocal bending motion was counted as one

bend.

As may be seen from Tables 6 and 7, cables
incorporating laminated tape according to the
present invention have excellent propertics
similar to those of cable incorporating a two-
layer type tape. From these results, it is appar-
ent that the cables of the present invention
are excellent from the view-point both of
mechanical strength and economy of produc-
tion.

WHAT WE CLAIM IS:—

1. A laminated tape for forming the shield-
ing layer of a laminate sheathed cable and
comprising a metal tape and a resin coated
to one or both surfaces thereof, the resin being
a terpolymer of (a) at least about 75%, by
weight ethylene, (b) an unsaturated glycidyl
ester of the following general formula (I):

O

|
R—C—O—CH,—CH—CH, (I)
\O/

lar to those of cable incorporating a

t he

wherein R represents a hydrocarbon residue 20

containing an ethylenically unsaturated bond

or, an unsaturated glycidyl ether of the fol-

lowing general formula (II):
6]

(11)

wherein R has the previous significance, and
(c) an alkyl acrylate, an alkyl methacrylate
or vinyl acetate, and having a melt index of
not more than about 15.

25




mechani cal strength and econony of produc-
unsat urated bond 10 tion. or, an
unsaturated glycidyl ether of the fol- |owing general fornula (11): WHAT WE
~CEAHMTSTE [err] 1. Alam nated tape for form ng
the shield- ing |layer of a | am nate sheathed cable and conprising a netal

tape and a resin coated 15 to one or both s [ the resin

bei ng wherein R has the previous signifi camummmjl“lg% |I r pol ymer of

(a) at least about 75% by (c) an al kyl acrylate,t art al’kyl" nmet hgcryl ate
wei ght st hyl ene, (b) an unsat ur at estlgPizci dy| or_vinyl arptaLgr_ggd havi ng
a nelt” index of ester of the foll g4gpg general formula (1): not nore than
about 15. 13 1,411,023

13 TABLE 7 Adhesive stdisngehubethieereen Nurrbra of bindyreadizsdr equi r ed

al um ni um tape and  aluminium ‘ap"}%{”g}cms:r acl;s Eﬁ:ﬁﬁﬁﬁqﬁﬁgﬁééi n

contai ning an ethylenically

: : j acketin
layer (kg/cm Resim__jackefinglayer WP ¢ an 9.58 J
10-15 S P 1. 66.98 10-15 20-25 [err]
1.73 20-25 [err] 1.54
20-25 {err] § 11-88 20-25 20-25 [err]
1.83 E, L%p-ZS [err] 20-25 1.72
20-25 [err] 1.70 . 20-25 [err]
1.59 G, 1.30-25 [err] 20-25 1.62
20-25 [err] . - 20-25 [err]
1.58 Gy 145 s v, 2025 78

20-25 Remarks: 1§, The resin uged and the net hod 26f2% esti ng adhesi ve
strength were the sane as des?ribed with respect,to Table 2. 2) Bending
test: The saaneGM@s bent ret rocally at an and?e of [err] over a mandre
having a di ameteg, twelve ti nes that of the cabl ed-fne reciprocal bending
notion was counted as one bend. As nay be seen from Tables 6 and 7, cables
0 incorporating $ani nated tap& according to the:@rg%ent i nvention have

exbellent'proper@jes [err]ep simlar to thogexpf cable incorporating a
t wo- \

Vs 1.71 20-25

\2 1.58 20-25

v, 1.78 20-25

Remarks:

1) The resin used and the method of testing adhesive strength
were the same as described with respect to Table 2.

2) Bending test: The sample was bent reciprocally at an angle
of 180°C over a mandrel having a diameter twelve times that of
the cable. One reciprocal bending motion was counted as one
bend.

As may be seen from Tables 6 and 7, cables 0]

incorporating laminated tape according to the |

present invention have excellent properties R-—C~—0—CH,—CH-—CH, (N
5 similar to those of cable incorporating a two- A4

layer type tape. From these results, it is appar- 0

ent that the cables of the present invention

are excellent from the view-point both of

mechanical strength and economy of produc-
10  tion.

wherein R represents a hydrocarbon residue 20
containing an ethylenically unsaturated bond

or, an unsaturated glycidyl ether of the fol-
lowing general formula (II):

WHAT WE CLAIM IS:— R—O—CH,—CH—CH,
N/

1. A laminated tape for forming the shield-
ing layer of a laminate sheathed cable and
comprising a metal tape and a resin coated

(11)

15

to one or both surfaces thereof, the resin being
a terpolymer of (a) at least about 75%, by
weight ethylene, (b) an unsaturated glycidyl
ester of the following general formula (I):

wherein R has the previous significance, and
(c) an alkyl acrylate, an alkyl methacrylate
or vinyl acetate, and having a melt index of
not more than about 15.

25



| ayer type tape. Fromthese results, it is appar- ent that the cables of
the present invention are excellent from the view point both of wherein R
represents a hydrocarbon_ residue 20_mechani cal strength and econony of

produc- containing an ethylenically unsaturated bond 10 tion.

or, an unsaturated glycidyl ether of the fol- |ow ng general formula (I1):
WHAT WE CLAIM | S: - [err] (rr)y 1. Alamnated
tape for formng the shield- ing layer of a |am nate sheathed cable and
conprisingsa netal tape and a resin cpﬁneg 15 to one or both surfacqg

t hereof, The T Del T WET & as revn UUb bl T ncey and 25
d al di d E

ater p0| ymer the?ggon Lilme I)l)r:l Lx'gl g&t{?‘xt hhéfzs i alt:ama;& 3CI’y afe an

al kyl et hacwpfy/freh eoomallg,bmo @byl ene, (b) an7.unsamitand e eg yiGimely in Clai Vi nyl-

acet at e, and v peces r?éiﬂted jim@laim afwheeiner] el satiyantaly ROlgFelTy e?feh@r al faonul a
(1): not ls?éf L rﬁ b ﬁbljb gﬂdam in 3ryamount 8. A laminate sheathed Cable including a
) T

5

cable core and a sheath formed by wrap
1,411,023 4. A tape as clalmed in Claim 2 or 3, around the co’1=é1 l.zratp ad SRiied Sn &E%I med in
Caim1l, whemwbérrin thehosiexithes isgmatoad oashofeergrqcedmg Clein: | [err] to [err] said

resin cont ai f¥edai T&h‘Fﬁo‘i@ eflant. i n an apount Ilsted g‘é 4 herein. of_

from 100 18 1ql;p0pth i e 7 A bt gg, 2 ol al ed in
Claim3. A tapayns clainmed in n% \/\herel(manca,—ym e, bl |y as
her ei n descrl FedA tapE(Bs 5almsdamdmy ersmﬁcmmt ai ns ariuoadon,l‘@@mjé@tl, ind an anount

8. A Iamg tof‘%mse es‘é 05 ﬁ%ﬁﬂ’i"@'@efa of fromg@g op 5“9’00 ppm
rein~or

cabl e core” ard ;aTg ogy{lgfplng4 ﬁg,ﬁsp ggA%‘L’fhl{;;edln Caim?2
or 3, around the Core a t in any her (—"I n the anti oxidant is
any one of thodinte rceeredMﬂ mtmaer& Dﬁée&:d memohbbﬁss'SLdaﬁrn@uomspalﬁm 5 A
tape as claine ’SE Y Bt S ORR 2 aoprambton Bulldings, Logymp WL2EMAY. T m
wherein Ris aV| nyI, [err] Chartered Patent Agents, or allyl.

Chancery House, Chancery Lane, 6. A tape as clained in any one of C ains
London, WC2A 1QU, and 1 to 4, wherein the resin is any terpolyner

39, Epsom Road, 15 of those designated as [err] to [err] or [err] to
Quildford, Surrey. [err] in Table 2 herein or any conposition of
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