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for which we pray that a patent may be
granted to us, and the method by which it is
to be performed, to be particularly described
in and by the following statement:—

This invention relates to laminated sheath-
ing tape for forming the shielding layer of a
laminate sheathed cable and comprising a
metal tape and a resin laminated to one or both
surfaces of the metal tape; and to a laminate
sheathed cable comprising a cable core, such
laminated tape positioned longitudinally or
wound helically around the cable core, and a
jacket of a plastics material coated on said
laminated tape,

A resin to be laminated on the tape during
the pr??e‘:fdmha()f rlt:h:gﬁnate sheathed cable
is required to have adhesive properties whereby
it adheres both to the metal tape and to a
plastics jacketing material such as poly-
ethylene. The resin is also required to exhibit
good processing properties during production
of the cable, for example, good abrasion-
resistance in a tape-forming a s,

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 moisture-
resistance of the cable, that is the laminate
resin must serve to prevent moisture per-
meation, to improve the mechanical strength
such as the bending property of the 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

fication No 886,417, polyethylene has long
been used as ﬂie laminating resin, but it
suffers from the defect of weak adhesive
strength to aluminium tape,

United States Patent Specification No.
3,233,036 discloses a technique which remedies
this defect by using a carboxyl-containing
resin so as to improve its adhesion with the
aluminium tape. It suffers, however, from
the defect that sufficient bond strength in the
sheath cannot be obtained because of the
greatly different polarity of such a resin from
{aolyeﬂtykme used in the outer protective
ayer.
United States Patent Specification No.
3,586,756 (c nding to Japenese Patent
Publication No. 23257/70) discloses an
attempt to climinate both the above-mentioned
defects. A laminated tape is there disclosed
comprising an aluminium tape having a poly-
ethylene layer on each face thereof, the inner
surface of each polyethylene layer bemg modi-
fied with carboxyl groups capable of chemic-
ally 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 carboxyl-containing
ethylene copolymer, does adhere more strongly
to the jacketing layer
u U. dSISdPatent Specnﬁmtton Nt(l,xe 3,586,756

so oses 2 method whereby properties
of the two-layered laminate tape are imparted
to a mono-layered laminate tape. According to
this method, reactive groups are concentrated
mthevxclmtyofthcmemltapemaresm
layer laminated to the metal tape, and the
concentration of the reactive is de-
creased ively with distance from the
metal surface so that at the other surface of
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A resin to be lamnated on the tape during 3,586, 756 (corresponding to
Japenese Patent 20 the production of the |am nate sheathed cable
Publication No. 23257/70) discloses an is required to have adhesive
properties whereby attenpt to elimnate both the above-nentioned it
adheres both to the netal tape and to a defects. Alamnated tape is
there disclosed 65 plastics jacketing material such as poly- conprising
an alum niumtape having a poly- ethylene. The resin is also required to
exhibit ethylene |ayer on each face thereof, the inner 25 good processing
properties duzing producti on surface of 1,424,848 polyethylene | ayer being 2
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face only of the polyethylene tape to forma sheathed cabl e incorporating
any one of the layer containing reactive groups on said sur-
above-descri bed | am nated tapes. face, bonding the chem cally-treated
surface The present invention will now be nore to the surface of a netal
tape, and then heat- fully described, firstly by conparison with 40 10
sealing. This method suffers however from the prior art, with reference
to the acconpany- manufacturing difficulties, and is not ing draw ngs
i n which: economnical. Figure 1 is a
tramsverse section of a knowl4%86Bave now found that a suitabBe |amnate

| ami nat e sheat hed cabl e; andaggpa can be sinply produced using a | aninat-
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| am nate conprsing a netal tape and a mat gyl MRMiyiene Sheat hed cabl es are
conpared with one another ing as its najojacooponent an ethylene co- in
Tabl yetow—Fhe—t+antmated—tape—used—rpot-ymer—conpostt

e—t28 ated—tape—used pot-y e on conprising a
t er pol ynerpolye iy RAUIGLAYathdre F-agm nat e sheat hed cabl es tested of ethyl ene,
vinyl acetate and gl ycidyl neth- above copsisted of a soft alum niumtape
hav- 68 Mstal 52t of sedpolymergf othylens and agryhicgcdd Qdndtional Iy ing a thickness
of 0. 2zsNnAnRdlindtei® Fhioh b aYElamGaRE 3 Bk ABmini@RWOQ APOLb0 10, 000 ppm of an
havi ng a tphiyokrré sthylehe $hd@Hyhanetate (ESatate D-2011) was laminated to

1, 424, 868 the S-layer. 3 TABLE 1 Adhesive
strengeh  AsNuheh 0f. 2@))dSeRAENRNAMPIBR0 with a width 6010isnedasl Or  al um ni um t ape

cracks to t@jpfétam the cable sheath, and a peeling test was conducted by peeling
the aluminium sheet 11 from the resin layer 12 at an angle of 180° as shown
by the arrows and at a separating speed of 100 mm/min.

*  registered Trade Mark.

Kk

Bending test: The sample was bent reciprocally at an angle of 180° 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 Table 1, the laminate attempted to use a copolymer of ethylene and 25
sheathed cable incorporating the E—S lamin- ;501 3cetate as the component (2), but since
ated tape exhibited very superior Properties.  thege constituents were already contained in
5 On the other hand, however, because of 8 component (1), no effect was observed. The
multi-layered structure, the production of this  (erpglymer used as component (1) may be
kind of laminated tape involves complicated  hrgined by various methods. For example, 30
manufacturing steps and a high production  j; ;may be obtained by polymerizing a mixture
oost,mgbtlt:nmﬂwmmmmﬂw ofethylemwithtbcothcrmonomcxsatamxol;
cost . ture of 40 to 300°C and at a pressure
10 The properties of laminate sheathed cables guaram 5,000 Kg/cm? in the presence of a free
can be improved according to the invention  ragica forming initiator. During polymeriza- 35
by using a mixture of a terpolymer and CO-  yio;, "5 chain transfer agent such as ethane,
polymer as described above. This is because  pro5ane or propylene may be added.
{5 the adhesion in the laminated tape between The reason for the addition of the anti-
the resin layer and the metal is increased N0t o qant 1o the resin is to facilitate the high-
only by the reaction of the metal with the  onq processing of the resin by elevating the 40
epoxy groups contained in the component (1) eyrsion ature of the resin to more
but also by ensuring good contact between  wan ahout 265°C, which in turn brings about
20 them by the use of the component (2), and an increase in adhesive strength between the
also the adhesion between the jacketing poly- metal and the resin layer and renders uniform
ethylene and the resin layer of the laminate is  the thickness of the resin layer. 45

increased by the component (2) which has
good compatibility with polyethylene. We

The following Examples further illustrate
the present invention.



Resi n and the poly- in the alum nium No.* et hyl ene jacket**

t ape*** Remar ks P 0. 95 Kg/cm 10 -
15 tines (a) Peel -off occurred (a)

bet ween the al um niumand the lam nated resin S 1.55 (b)

20 - 25 (b) Peel -off occurred between the pol yethyl ene jacket
and the lam nated resin E-S 3.05 (c) 30 - 35

(c) Cohesive destruction between the alum nium and the pol yet hyl ene jacket
occurred * P: Pol yethyl ene (Sum kat hene F-701) S: Metal salt of a copol yner
of ethylene angtacrylic acid (Surlyn A) F.SL4A868 i nate in which S was — 4
| am nated to the al um nium surface and a co- polyner of ethylene and vinyl
acetate (Evatate D-2011) was lamnated to the S-layer. ** As shown in
Fig. 2 (a), a rectangular sanple 10 with a wdth of 10 nmwas taken from
t he cabl e sheath, and a peeling test was conducted by peeling the alum nium
sheet 11 fromthe resin layer 12 at fan angle of [err] as shown by the
arrows and at a separati n'g speed of {100 M n. * registered Trade Mark.
* ok Bendi ng test: The s—&rr@@.ewas ent reciprocally at an angle of [err]
over a mandrel having a d’:’@rga;g'é twelve tinmes that of the cgble, One . _
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10 cost of the cable. perature of 40 to [err] and
at a pressure of The properties of |am nate sheathed cables 40 to 5,000
[err] in the presence of a free can be inproved according to the invention
radical formng initiator. During polyneriza- 35 by using a mxture of a
terpolynmer and co- tion, a chain transfer agent such as ethane, polyner as
descri bed above. This is because propane or propylene nay be added. 15

t he adhesion in the |am nated tape between The reason for the addition of
the anti- the resin layer and the netal is increased not oxidant to the
resinid to facilitate the high- I#A3#§680y the reaction of the netal with the
speed processing of the resin by elevating the 40 epoxy groups contained
in the conponent (1) extrusion tenperature of the resin to nore but also
by ensuring good contact between than about [err], which in turn brings
about 20 them by the use of the conponent (2), and an increase in

adhesi ve strength between the al so the adhesi on between the jacketing poly-
metal and thegresingl ayer and renders uniformethylene and the resin |ayer
of the Ianinq§eois-“the t hi ckness of the resin layer. 45 increased by the
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P: polyethylene [err]
of ethylene and a net al
vinyl acetate [err]:

concentration 20% by weight) [err]:

copol yner of ethyl ene and vinyl

salt of acrylic acid. GA: glycidyl
et hyl ene/ al kyl acryl ate copol yner (DPDB-6169, acrylate
et hyl ene/ al kyl acryl at e copol yner

acetate S: copol yner
acryl ate VA

(DPBA-6181, acrylate concentration 20 - 30% by weight) [err]:

et hyl ene/ al kyl acryl at e copo
wei ght)

| ymer (DPBA-6182,

It may be seen fromthe results shown in
t he conponents (1) Table 2 that when the terpol yner de-
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of the conbi nati ons of
and (2) are shown
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anti - oxi dant. 55 EXAMPLE 2.

Thermal stability was inproved with at To the above-descri bed terpol yner
and least 100 ppmof the anti-oxidant, but the the m xture of the first
and second conponents effect of the anti-oxidant was conspicuous with 35
was added an anti-oxidant in an anount of amounts of nore than 300 ppm
Simlar effects 100 to 10,000 ppm This nade it possible to wer e observed
with the amobunts up to 10,000 60 laminate the resin to netal at a higher
tem ppm However, when the ampunt of the anti- perature whereby the
adhesi on bet$een the oxidant was greddP4868ncreased, the anti-oxjdant8
alum niumtape and the resin layer was further tended to mgrate to the
surface of the tape. 40 increased, the speed of |am nation was in-
Accordingly, the preferred anmount of the anti- creased, and the thickness
of the resin layer oxidant is 380840 5, B8 ppmg By the addi ti on 65 becane
uniform The results of adding va,r«ﬁus HE the sant is= oxi dant, |am nation
coul d be per- anti-oxidants are §h ®n in Erabl e &, It‘gmy formed at a speed
up to 86 netres/nmn, and al so be & én frq,n?Tablé 4 télwt these effects the
fluctuation in thi ckness of the 2 |=n Iay&n 45 gcanm03 be obtai ned by the
use of conventional was within 4 %’ Iar@“natl ng mafietials. TABLE 4
Adhesi ve bond strength between thzeugl um rﬁgmta[ge arcE the resin

Abbr evi at i on % unt &f ofg 3 fesin
Ant i - oxi dant anti - oxi dant £%3% Lam"natl ng wret I%cﬂj (9) E,
Anti gene WK 1000 ppm z £ 8355 |§g/ c@ﬁ err|
' g & [err§] g5
- 46( @r] = . E2 '
430 [err] ,, g g E- 408 S
. 1026 [err] 8 5
55 [err] s 55 108, %3 510 300
580 1000 more than 70 00 10090 ;;__n

& 33

<

plitting depends upon the meShanical propegsti

the type of the comonomers and their contents.
yer (thickness 0.05 mm) was lamin

As illustrated in Fig. 2 (c), method wherein jacketing polyethylend 5 (low defdity polyethy
an extruder. (For the measurement of the adhesive strength

mm) was heat bonded at 160°C to a resin sheet 16 (thickness 1.00 gnm), followed by cooling to

Peeling was conducted by peeling resin sheet 16 from the polyethy¢@ne 15 at

arrows at a separating speed of 100 mm/min.
The composition and melt index of each resin were as shown in Table 3.

of the comonomers, their contents and the melt index of the copolymer.
higher than 265°C, and the speed of lamination was 10 metres/min.

In the manufacture of cables, the surface of a resin film under

tape-forming apparatus. This wear or s
The same tape as E=S in Table 1.

* (5) The laminated tape wound in coil form underwent blocking during stor@ge.
Method wherein a resin la

* Q)
*(4)

Table 2 footnotes continued.
* (6)
* (7)
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| r ganox

nore than 700 5000 10000

1010 100

498 300

bet ween the al um niumtape and the resin Abbreviation

563 1000
TABLE 4 (continued) Adhesive bond strength

Anmount of of resin’ Ant i - oxi dant ant i - oxi dant

Lam nating nethod* (9) [err] Anti gene WK 100

515 300 ‘ : 588 1000 nore than 700 5000 10000

| rganox 1010 100 495 300 549
[err] 1000 nore than 700 [err]

| rganog 1010 5000 [err] 1,424,868 910000 [err]
Ant i gerle WK T00 537 300 610
1000 - . nmore than 700 [ &WABLE3 Ant i gene WK

5000 ppm - nore than 700 KgfeqThdex Composition (wt. %) »

10000 Laminate Abbreyiatidnganox* (8910 100 502 300

540 1000 component

10

motfaesihan 70016000 160 GA VA Ethylene
P 7.2 0 0 0 100
: E, 12.4 0 0 14 Remainder
Used alone
E, 2.8 0 0 5 v
S 3.5 Composition unknown
G 2.0 0.6 0 8 Remainder
G, 2.0 2.4 0 8 ve
Used either G; 2.0 6.0 0 6 v
alone (H, only)
or as first com- G, 6.0 12.0 0 6 .
ponent of . :
the mixture Gs 2.0 2.4 0 4 vs
G 12.0 15.0 0 2 v
. H, 3.5 0 3.2 8 .
Use either B, 6
alone or as
the second B, 2
component of
the mixture B; 1

* (8) According to ASTM D—1236, temperature 190°C, load 2160 g,

P : polyethylene

E., E.: copolymer of ethylene and vinyl acetate

S : copolymer of ethylene and a metal salt of acrylic acid.

GA
VA :

- glycidyl acrylate

vinyl acetate

B, : ethylene/alkylacrylate copolymer (DPDB—6169, acrylate concentration 20%

by weight)

B, : ethylene/alkylacrylate copolymer (DPBA—6181, acrylate concentration

20 — 30% by weight)

B; : etltlyylene/alkylacrylate copolymer (DPBA—6182, acrylate concentration
0

14% by weight)

It may be seen from the results shown in
Table 2 that when the terpolymer de-
rived from ethylene/vinyl acetate glycidyl
acrylate is used as the resin, the various
properties are superior to those of the con-
ventional laminated tapes. Furthermore, it
may be seen that the properties of the lamin-
ated tape using the mixture of the components
(1) and (2) are better than those of the
laminated tape using only either of com-
ponents (1) or (2). Only the results of some

of the combinations of the components (1)
and (2) are shown in Table 2, but the same
tendency was observed with regard to the other
combinations.

With the samples obtained by the methods
(*1), and (*2), the adhesion between the
terpolymer and aluminium was superior, but

15

the laminated tape obtained by using the 20

lamimate method (*6) at an extrusion tem-
perature of more than 265°C was little dif-
ferent from the conventional laminate material



[err] Anti gene WK 100

491 300
nore than 700 10000

516 1000 680 5000
,, lrganox 1010 100 487 300
nore than 700 5000 10000 12

1,424, 868
Adhesi ve bond strength between the al um ni

12 TABLE 4 (conti nued)
umtape and the resin

532

Abbr evi ati on Amount of tape and the resin
of resin Ant i - oxi dant ant i - oxi dant Lam nating nethod *
9 err] = 60/40 Anti gene WK en o 100 502 .,
(302) [ ] 10 594 1nng 1,424.86 rr] —6{\/2120
Anti gene V\}(25 and had Wﬂm&m mgg as Detaﬂsﬁﬁﬂl&parﬁaﬂar anttl;;:xidants:‘?stQOG 300
: ° in Ta t same i
3\;3(1 1000 1%@%@@5& B Soding ey P ﬁoogcwﬁm W}%iimsey‘ e sl |£ene
was examined, there a ermore, using t i

545 [err] = 50/vgﬁminmi¢n&auw,ﬁa§n%mof orm %m@ﬂan 700
Kg/ cm extrusion at 230°C, whereas in the case of oxidant, the producibility of cables and

30 extrusion at 265°C, the thickness fluctuated
by = 34%.

EXAMPLE 2.

To the above-described terpolymer and
the mixture of the first and second components
was added an anti-oxidant in an amount of
100 to 10,000 ppm. This made it possible to
laminate the resin to metal at a higher tem-
perature whereby the adhesion between the
aluminium tape and the resin layer was further
increased, the speed of lamination was in-
creased, and the thickness of the resin layer
became uniform. The results of adding various
anti-oxidants are shown in Table 4. It may
also be seen from Table 4 that these effects

35

blocking of the laminated tape were examined:
the results were as good as when using no
anti-oxidant,

Thermal stability was improved with at
least 100 ppm of the anti-oxidant, but the
effect of the anti-oxidant was conspicuous with
amounts of more than 300 ppm. Similar effects
were observed with the amounts up to 10,000
ppm. However, when the amount of the anti-
oxidant was greatly increased, the anti-oxidant
tended to migrate to the surface of the tape.
Accordingly, the preferred amount of the anti-
oxidant is 300 to 5,000 ppm. By the addition
of the anti-oxidant, lamination could be per-
formed at a speed up to 86 metres/min, and
the fluctuation in thickness of the resin layer

43 cannot be obtained by the use of conventional = was within + 89,.
laminating materials.
TABLE 4
Adhesive bond strength
between the aluminium
tape and the resin
be Eé:;/liation Anti-oxidant aﬁ\:li?z::dz;t Laminating method * (9)
E, Antigene WX 1000 ppm 355 Kg/cm
E, 3 » 334
B, » . 460
B, » . 430
B, » » 408
S " . 1026
P » . 55
G, . » 100 510
. . 300 580
'y v 1000 more than 700
» ’s 5000 "
» . 10000 "
. Irganox 1010 100 498
» . 300 563
vy . 1000 more than 700
5000

1y

1y

2>

55

65



10000 ,, lrganox | C10 100 471 300

532 1000 682 5000 nore than 700 10000 * (9)
Extrusion tenperature, [err]; speed of lam nation, 30 nmetres/mn. 13
1,424, 868 13 TABLE 5 Anti-oxidants No.
Chem cal nonencl ature Trade nane 1

4,4 -thiobis-(6-tert. butyl-3-nethyl phenol) Antigene WK 2

4,4 -putylidene-bis-(6-tert.butyl-3-cresol) ~Sumi|izer BBM 3

Hi gh nol ecul ar wei ght phenol type conpound Topanol CA 4

Mer cgpt obenzi m dazol e 1,424,868 Antigene MA 5 Zi nc
sal t7of—2-Tercapt obenzot ni azol e ) Sox1 nol MZ 6 Sel eni um
di et Ayl - di t hi ocar bamat e TABLE 4 {continued) gqyj no| SE 7 Pol yrrer of
2,2, 4-trinoethyl -1 _2-di hydroquinoline Antigene RD 8 Reaction

product of 1, 1-bis-(4-hydroxyphenyl) AntAdbrsine epdtbhexane and an
organic amne 9 N, N-di - [ err] - napht hyl - p- pﬁ’ ameﬁéi P atihe
Ant i gengbdreviddion Phenyl - a- napht hy lsasinnef

Ant i genef ré3de’11 Phamypxidast r | - naphti-pifaati ne Laminating method* (9)
Antigeng D12 TTazrme dertvatt ve

| rganox §65 13 TrAmgemreVXder i vat il0® 515

| rganox 858 14 H gh nol ecul ar wgpght sterical lgyg hi ndered phenol
| rganox 1010 15 Hi g nol ecul ar wei ght sterically hindered phenol

| rganox 1076 A | aminated tape was pf8¥uced usimegeddeR oxi dant) or at [err]
(for those containing the of the regjpmps alone or a mxture of the firs
anti-oxi &ant) in accordidnce with the T-die and second conponents, and a

-l am nate.. nethod Each of the | am n¥08® t apes consi-sted 15 5 sheathed

cabl e was produced usjpg.emeh of thggof a 0.2 mmghick soft al uniniumtape
and "

. ’e 300 549

” . 1000 more than 700

G, Irganox 1010 5000 ’

" - 10000 »

Gy Antigene WX 100 537

» . 300 610

v . 1000 more than 700

Gs Antigene WX 5000 ppm more than 700 Kg/cm

. » 10000 .

” Irganox 1010 100 502

. . 300 540

" 1000 more than 700

» . 5000 .

» . 10000 "
-15,/B,=60/40 Antigene WX 100 491

» : » 300 516

. " 1000 680

» ’ 5000 more than 700

» . 10000 "

v Irganox 1010 100 487

» s 300 532

’ . 1000 more than 700

" 5000

33

- " 10000 .



| am nat ed tapes. The properties of the lamnate the resin |ayer having a
t hi ckness of 0.05 mm sheathed cabl es obtai ned are shown in Tables The
cable tested was of the structure shown 6, 7 and 8.

in Fig. 1, and was an aerial cable with a con- The | am nated tape was
produced using an ductor dianeter of 0.4 nm (26 AWG, 100 20 10 . extruder
having a cylindrical dianeter of 50 pairs). The jacketing resin was

pol yet hyl ene, mm at an extrusion tenperature of about and the processing

tenperature was 220 to [err] (for resins not containing the anti- [err].
TABLE 6 (wi thmut anti-oxidant) Adhesive 12m868 Nunber of bends 12
strength between required for cracks _the alum niumtape to appear-in
t he Abbrevi ation and the pol yetPLEAdontistedni ni um t ape Conponent
of resin jack - - '
[err] 3.12 30-35 [err] Adhesive bond strength
1. 54 20- 25 Second conponent [err]:’:;‘:ﬁat&eeﬂ‘;‘?,:“‘“m
0.94 Abbrddation16 [err] Amount of 0. 68 8-13
Note - 1: Sanme abrepin Tabl e 1 MNatigxidanp- pati-oxidant Laminating method * (9)
1,424, 868 - i T4 TABLCE 7 %nem ve bond
strength bet weerPst®e 60/ Runber Bieges al umi A%m t ape and required for
cracks Ratio of first/ t he polyethylene 300 to appear 594 the second
conpo- j acket (Kg/cm al um ni um t ape Conponent nent s
(W . % ( Not e»- 1) »  (Note -2P% err] = gepretyen 700 3. 54
33 - 38 = 70/30 3.52 5000 "
Gs/B; =60/40 Antigene WX 10000 v
v frganox 1010 100 506
”» s 300 631
» " 1000 more than 700
N ., 5000 "
., - 10000 »
H,/B, =50/50 Antigene WX 100 482
» ” 300 499
" " 1000 545
H,/B; =50/50 Antigene WX 5000 ppm more than 700 Kg/cm
. . 10000 ’
" Irganox 1610 100 47
., . 300 532
., » 1000 682
v 5000 more than 700
10000 "

9y 2

* (9) Extrusion temperature, 265°C; speed of lamination, 30 metres/min.



= 30/ 70 3.49 [err] = 50/50 3.40 [err] = 80/20
3.50 [err] = 95/5 3.82 nore than 40 = 60/ 40
3.80 = 10/90 3.51 [err] = 80/20 3.74 = 20/ 80
3.61 [err] = 50/50 3.68 [err] = 80/20
3.94 [err] .= 90/10 nore than 4.00 [err] = 95/5 = 60/40
3.85 [err] = 70/ 30 3.85 = 50/50 3.71 [err] = 60/ 40
3.72 [err] = 70/ 30 3.92 = 5/95 3.45 [err] = 50/50
3.67 [err] = 90/10 3.44 [err] = 50/ 50 3.42 [err] =
90/ 10,5 3.78 = 50/ 50 4424568 3.61 = 10/ 90 13 3.16 [err]
= 60/46 3—55—26/86 ' S20Note=t—Same—=as—tn Table 1
Not €™ - 2: 15 TABLE 3 1,424, 868
15 TABLE 8 Anti-oxidants
No. Chemical nomenclature Trade name
1 4,4" _thiobis{6-tert.butyi-3-methy! phenol) Antigene WX
2 4,4’ -butylidene-bis(6-tert.butyl-3-cresol) Sumilizer BBM
3 High molecular weight phenol type compound Topanol CA
4 Mercaptobenzimidazole Antigene MB
5 Zinc salt of 2-mercaptobenzothiazole Soxinol MZ
6 Selenium diethyl-dithiocarbamate Soxinol SE
7 Polymer of 2,2,4-trimethyl-1,2-dihydroquinoline Antigene RD
8 Reaction product of 1,1-bis<(4-hydroxyphenyl) Antigene WA
cyclohexane and an organic amine
9 N,N-di-B-naphthyl-p-phenylene diamine Antigene F
10 Phenyl-a-naphthylamine Antigene PA
11 Phenyl-8B-naphthylamine Antigene D
12 Triazine derivative Irganox 565
13 Triazine derivative Irganox 858
14 High molecular weight sterically hindered phenol Irganox 1010
15 High molequlat weight sterically hindered phenol Irganox 1076
A laminated tape was produced using each oxidant) ‘or at 265°C (for those containing the
of the resing alos or & mirture of the fist  anti-oxidant) in accordance with the Tdie
and second components, and a laminate method. Each of the laminated tapes consisted 15
5 skeathed cable was produced using each of the ©f a 0.2 mm thick soft aluminium tape and
laminated tapes. The properties of the laminate the resin layer having a thickness of 0.05 mm.
sheathed cables obtained are shown in Tables 1The cable tested was of the structure shown
6, 7 and 8. in Fig. 1, and was ap aerial cable with a con-
The laminated tape was produced using an  ductor diameter of 0.4 mm (26 AWG, 100 20
16  extruder having a cylindrical diameter of 50 Pairs). The jacketing resin was polyethylenc,

mm at an extrusion temperature of about
230°C (for resins not containing the ant-

and the processing temperature was 220 to
230°C.

TABLE 6

Adhesive bond
strength between
the aluminium tape

(without anti-oxidant)

Number of bends
required for cracks
to appear in the

Abbreviation and the polyethylene  aluminium tape
Component ,of resin jacket (Note ~1) (Note - 2)
First component H, 3.12 30 — 35
B, 1.54 20 - 25
Second component B, 0.94 12 - 16
B, 0.68 8§ —13

Note —1:
Same as in Table 1
Note — 2:



Abbr evi ati on Adhesi ve bond strength Nunber of bends of

resin bet ween the al um ni um required for cracks
(bracketed figures tape and the poly- to appear in the
represent anti-oxidant ethyl'ene jacket al um ni um t ape
concentration) (Note - 1) (Note - 2) [err]
(300 ppm 3.23 30 - 35 [err] (1000
ppm 3. 45 30 - 40 [err] (5000 ppm
3.51 35 - 40 [err] (300 ppm 3.32
35-40 [err] 14 (1000 ppm 1,434,865 35 - 49
[err] (5000—ppm 3T85TABLE 7 norTe tham 40-{erT|
(1000 ppm 3.37 35 - 40 [err] = 60/40
3. 88 =—-66+46
A
3.82 (500 ppmj [err] 0/ 40 strength botwl@ tfel ODOvABE)of beas ] § 60/ 40
3.94 (5000 pp [err] 50/ 50 aluminium tdpe BR ( 1.’)0@quppmm MNetle- 1. Sane
as in Table 1 Note -2: It WfisHp objassy een f‘FRPﬁ{ll(H}é”el‘"ésult % ’Qh WHAT VE
CLAIM IS - Tabj @Spfent? q}ndn ﬁwﬁ “Cheat heH ni natjed
tape for formjng . the shileld- cabl P'i produced h\/ using e | am nated-fapes
ing layer of a |am nate |shéatthed®¥4bl e|com 559 of this|i nv@nT ?n have
out st andi ngl y puperi or prisi ngyg@sgret al tapgspand a maferial, having
characteristics conpared with the conventional as its|mjor conponerjt an
et hyl ene copollymer 30 dabl es. T3#® 8{shows3the resul{s of »only song
conposi tion cpnprisingj ag/tgroedyerer jof ofs t;(he exper ment s, perforngd, but
ext ensi ve ethyl ene, viinyl acetate and gl yci fﬁ nvesti gati ons Jhave
shown that thel characteri s-Gi/Bact 88 e ¢r gl yt? yl acry|ate and optionally
10 tics of t | am nat 4 sheaf heesgabl ¢ of thgs in- C Ofdr thad Mg frorh 100
ppmto 10,000 ppm of an
,, = 60740 3.80 .
= 10/90 - 3.51 .
G,/B, = 80/20 3.74 - »
@ ., = 20/80 3.61 "
g Gy/B, = 50/50 3.68 v
£ G./B, -~ 80/20 3.94 .
'§ Go/B; = 90/10 more than 4.00 >
o
2 Gs/B, = 95/5 R R
E ., = 60/40 385 s
2 Gs/B, = 70/30 3.85 .
£ = 50/50 3.71 ”
3 G,/B; = 60/40 3.72 .
,5:’ G,/B, = 70/30 3.92 ’
= .= 5/95 3.45 .
Gs/B; = 50/50 3.67 »
H,/B, = 90/10 3.44 ’
,, = 50/50 3.42 »
H,/B, = 90/10 3.78 .
. = 50/50 3.61 ’
,, = 10/90 3.16 ”
H,/B; = 60/40 3.55 "
. = 20/80 3.20 "

Note —1:
Same as in Table 1
Note —2:



anti-oxi dant and/or a
35 conponent and 5 to 95% by wei ght, prefer-

vention are best when a m xture of the first

copol yner of ethyl ene and an

al kyl methacrylate or alkyl acrylate, alby 5 to 70% by wei ght of the total
wei ght said material being lamnated to one or each of resin, of the cond
conponent is used to surface of the netal tape. 15 produce the |am nated

tape of this invention. 2. Atape as clainmed in daim1l, wherein Patent
Specification No. 1,394,110 des- the said material contains from 300 tQ
5,000 40 crihes and clains a lanina _hi ,
anti-oxidant. for form ng the shieldingdgpgey of a | am nate- 3. A tape as
claimed in CQaim 1 or 2 sheathed cable and conprising a netallic tape
ERR i s any ofghegivepnd stugnethyng o Nusbgrsf berds nat ed

wherein said anti :}‘B Nusbqref peaf
t her eon, Sly- L 10 15 tf hspe@ln kte Yable 5 an
{ackeher ei n. aluminium tape

the resi (rdekétbgfigur@dnt i - OXkdde RbSth
et hyl ene / gl yci dypresenteitacyiddntit € Ethyle
45 acetate terpol JIEFT2A or di ngl y N ke no 4. A t&B¥ea? clainmed in any
one of Claimclaimto aobggmynated tapesas clained in anyg-35 to 3, wherein
the material contains ﬁﬁ’o_ f the clains to Specification No. 1,394, 110.
pol ymer conposi ti h wht'@f @t ai ns from® to 95% by wei it~ ¥ the copol ymer
of ethylene 25 Sgbj ectsotwppne f or egoi ngsi1di scl ai ner, 35 -aqd an al kyl

nmet hacryl ate or al kyl | at e. 50 15
1, 424, 868 G Y {3ob fpmd 3.32 15 TABPE # Abbrevi ati on
35— 40

Adhesi ve bond strepgt h(1000 ppm) Nunber of jgends of resin
required for. cracks (bracketed figures

bet ween the al um Ei UM 5000 pom) 3 d
t ape ahd the pol y-* Pem) ¢ o “appear i the represeo At *%xi dant

et hyl ene jacket H, (1000 ppm) @l UM ni um3td@pe concentrati @i)- 40 (Not e
-1) - e -2) [err] (300 ppm 3.23
30 - 35 [err] G(/EOOQ{())%&BH) 3.88 3 45 more than 40 30 -
40 [err] (5000 /%pr’r) 3.51 35 - 40
[err] (300 ppMy x=(56(§’0/40 3.33.82 35-40 [err]
(1000 ppm) 8 35 - 40 [err] (5000
ppm Gs/B, 6560/40 3.90nore than 40 [err.] (1000 ppm
3. 37 (1000 pp) . 40 [err] = 60/ 40 3. 88
nore than 40 Gs/B, = 60/40 3.94 .
(5000 ppm)
H,/B, = 50/50 3.62 "
(1000 ppm)
Note—1:

Same as in Table 1
.Note—2:

It will be seen from the results shown in
Tables 6, 7 and 8 that the laminate sheathed
cables produced by using the laminated tapes

WHAT WE CLAIM IS:—
1. A laminated tape for forming the shield-
ing layer of a laminate sheathed cable com-

5 of this invention have outstandingly superior  prising a metal tape and a material having -
characteristics compared with the conventional  as its major component an ethylene copolymer 30
cables. Table 8 shows the results of only some composition comprising a terpolymer of
of the experiments performed, but extensive ethylene, vinyl acetate and glycidyl meth-

. investigations have shown that the characteris-  acrylate or glycidyl acrylate and optionally
10 tics of the laminate sheathed cable of this in-  containing from 100 ppm to 10,000 ppm of an
vention are best when a mixture of the first  anti-oxidant and/or a copolymer of ethylene 35
comy and 5 to 95%, by weight, prefer- and an alkyl methacrylate or alkyl acrylate,
p alby 5 to 70°%, by weight of the total weight said material being laminated to one or each
of resin, of the rxcond component is used to  surface of the metal tape.
15 produce the laminated tape of this invention. 2. A tape as claimed in Claim 1, wherein
Patent Specification No. 1,394,110 des- the said material contains from 300 to 5,000 40
cribes and claims a laminated sheathing tape  ppm of an anti-oxidant.
for forming the shielding layer of a laminate 3. A tape as claimed in Claim 1 or 2
sheathed cable and comprising a metallic tape  wherein said anti-oxidant is any one of the
20 and a resin laminated thereon, the resin being  anti-oxidants Nos. 1 to 15 listed in Table 5
an ethylepe / glycidyl methacrylate / vinyl  herein. 45
acetate terpolymer., Accordingly we make no 4. A tape as claimed in any one of Claims
claim to a laminated tape as claimed in any 1 to 3, wherein the material contains a co-
of the claims to Specification No, 1,394,110, ggl}mer composition which contains from 5 to
) 7> by weight of the copolymer of ethylene
25 Subject to the foregoing disclaimer, and an alkyl methacrylate or alkyl acryla¥e. 50
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shi el d- y using the lamnated tapes ing |layer of a
| am nat emnlﬁﬂmmﬂhﬁﬂﬂl om 5 of this invention have outstandingly
superior * pfistnd a°®nmetal tape and a material having characteristics
compdfed with the conventional#2488its nmjor conponent an et hy‘l’pne_
copalynmer 30 cables. Table 8 ?‘Q?iggst he results of only sone conposition
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ppm of ancereentiiatier) are best Natvertda ni xture of ®ee—fArst anti-oxi dant and/or
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| am nated tape of this invention. 2. Atape as claimed in Claim1l, wherein
Pat ent Spfecifi B88 PoA No. 1,3943330 des- the saddfdterial contains from
300 to 5, @00 é@mp Jmpes and cl gisps a | am nated ?hgq? hing tape ppm of an
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- claimed i 8 d al5#00 tompr 2 sheat B€8 cabl e and coptiasphg a nmetal lic tape
wherein sgid apbpe g dant is agysone of the 20 j3andga resin | am nated
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3.82 (500 ppm [err] = 60/40
3.94 (5000 ppm [err] =
1: Sane as in Table 1 Note -
VWHAT WE CLAIM | S:- Tabl es
1. Alamnated tape for formng the

60/ 40

45 acetate ter . Accordingly we nake no 4. Atape as clained in
any one ofG,/B, aidm4scl aimto a | asenated tape as cl.ained in any 1to 3
wherein the mat’8 pa® contains a co-
Gs/B, = 60/40 3.90 "
(1000 ppm)
G; /B, = 60/40 3.94 »e
(5000 ppm)
H,/B, = 50/50 3.62 ve
(1000 ppm)
Note —1:
Same as in Table 1
.Note —2:
It will be seen from the results shown in WHAT WE CLAIM IS:—
Tables 6, 7 and 8 that the laminate sheathed 1. A laminated tape for forming the shield-
cables produced by using the laminated tapes ing layer of a2 laminate sheathed cable com-

5 of this invention have outstandingly superior  prising a metal tape and a material having
characteristics compared with the conventional s its major component an cthylene copolymer 30
cables. Table 8 shows the results of only some  composition comprising a terpolymer of
of the experiments performed, but extensive ethylene, vinyl acetate and glycidyl meth-
investigations have shown that the characteris- acrylate or glycidyl acrylate and optionally

10  tics of the laminate sheathed cable of this in-  containing from 100 ppm to 10,000 ppm of an
vention are best when a mixture of the first  anti-oxidant and/or a copolymer of ethylene 35
component and 5 to 95% by weight, prefer- and an alkyl methacrylate or alkyl acrylate,
alby 5 to 70%, by weight of the total weight said material being laminated to one or each
of resin, of the ~:cond component is used to  surface of the metal tape.

15 produce the laminated tape of this invention. 2. A tape as claimed in Claim 1, wherein

Patent Specification No. 1,394,110 des- the said material contains from 300 to 5,000 40
cribes and claims a laminated sheathing tape  ppm of an anti-oxidant.
for forming the shielding layer of a laminate 3. A tape as claimed in Claim 1 or 2
sheathed cable and comaprising a metallic tape  wherein said anti-oxidant is any one of the

20 and a resin laminated thereon, the resin being  anti-oxidants Nos. 1 to 15 listed in Table 5
an ethylene / glycidyl methacrylate / vinyl  herein. 45
acetate terpolymer. Accordingly we make no 4. A tape as claimed in any one of Claims
claim to a laminated tape as claimed in any 1 to 3, wherein the material contains a co~
of the claims to Specification No. 1,394,110.  polymer composition which contains from S to

95%, by weight of the copolymer of ethylene
25 Subject to the foregoing disclaimer, and an alkyl methacrylate or alkyl acrylate, 50
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